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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

The present document is the first part of a multi-part conformance specification valid for 3GPP Release 8. 3GPP TS 36.523-2 [18] contains a pro-forma for the Implementation Conformance Statement (ICS) and an applicability table, indicating the release from which each test case is applicable. 3GPP TS 36.523-3 [19] contains a detailed and executable description of the test cases written in a standard testing language, TTCN, as defined in ISO/IEC 9646.

For at least a minimum set of services, the prose descriptions of test cases will have a matching detailed test case implemented in TTCN [19].

The present document may contain descriptions of tests for additional services, but these tests may not have matching TTCN test cases.

The present document will not contain any tests on the USIM, or the interface between the UE and the USIM. These tests are documented elsewhere.

1
Scope

The present document specifies the protocol conformance testing for the 3rd Generation E-UTRAN User Equipment (UE).

This is the first part of a multi-part test specification. The following information can be found in this part:

-
the overall test structure;

-
the test configurations;

-
the conformance requirement and reference to the core specifications;

-
the test purposes; and

-
a brief description of the test procedure, the specific test requirements and short message exchange table.

The following information relevant to testing could be found in accompanying specifications:

-
the default setting of the test parameters [18];

-
the applicability of each test case [19].

A detailed description of the expected sequence of messages could be found in the 3rd part of this test specification.

The Implementation Conformance Statement (ICS) pro-forma could be found in the 2nd part of the present document.

The present document is valid for UE implemented according to 3GPP Release 8.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

-
For a Release 8 UE, references to 3GPP documents are to version 8.x.y, when available.
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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
example: text used to clarify abstract rules by applying them literally.

Floor: Floor(x) is the largest integer smaller than or equal to x.

Ceil: Ceil (x) is the smallest integer larger than or equal to x.

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
ENB
Evolved Node B

FDD
Frequency Division Duplex

FFS
For Further Study

ICS 
Implementation Conformance Statement

ROHC
RObust Header Compression 

4
Overview
4.1
Test Methodology
4.1.1
Testing of optional functions and procedures

Any function or procedure which is optional, as indicated in the present document, may be subject to a conformance test if it is implemented in the UE.

A declaration by the apparatus supplier (ICS) is used to determine whether an optional function/procedure has been implemented.

4.1.2
Test interfaces and facilities

Detailed descriptions of the UE test interfaces and special facilities for testing will be provided in [6 or FFS].

4.2
Implicit Testing

For some 3GPP signalling and protocol features conformance is not verified explicitly in the present document. This does not imply that correct functioning of these features is not essential, but that these are implicitly tested to a sufficient degree in other tests.

5
Reference Conditions

The reference environments used by all signalling and protocol tests will be specified in TS 36.508 [18]. Where a test requires an environment that is different, this will be specified in the test itself.

5.1
Generic setup procedures

A set of basic generic procedures for radio resource signalling, and generic setup procedures for layer 3 NAS signalling will be described in TS 36.508 [18]. These procedures will be used in numerous test cases throughout the present document.

6
Idle Mode Operations

6.0
Introduction

6.0.1
PLMN and TAC

The PLMN numbers indicated in Table 6.0.1-1 are used in test cases to associate a cell with an MCC and MNC for that cell. If no PLMN is explicitly specified, the default value is PLMN 1.

Table 6.0.1-1: Tracking Area Identity (TAI) in System Information Block Type 1
broadcast on the BCCH (E-UTRAN)

	PLMN
	MCC1
	MCC2
	MCC3
	MNC1
	MNC2
	MNC3
	TAC

	1
	0
	0
	1
	0
	1
	Not present
	See Table 6.0.1-2

	2
	0
	0
	2
	1
	1
	Not present
	

	3
	0
	0
	3
	2
	1
	Not present
	

	4
	0
	0
	4
	3
	1
	Not present
	

	5
	0
	0
	5
	4
	1
	Not present
	

	6
	0
	0
	6
	5
	1
	Not present
	

	7
	0
	0
	7
	6
	1
	Not present
	

	8
	0
	0
	8
	7
	1
	Not present
	

	9
	0
	0
	9
	0
	2
	Not present
	

	10
	0
	1
	0
	1
	2
	Not present
	

	11
	0
	1
	1
	2
	2
	Not present
	

	12
	0
	1
	2
	3
	2
	Not present
	


NOTE:
The Location Area Information (LAI) for UTRA and GSM could be re-used from TS 34.123-1 clause 6.

If no TAC for E-UTRAN cell is explicitly specified in the test case description, the TACs for E-UTRAN cells indicated in Table 6.0.1-2 are used in the test case.
Table 6.0.1-2: Tracking Area Code (TAC) for E-UTRAN cells

	cell ID
	TAC

	Cell 1
	1

	Cell 2
	2

	Cell 3
	3

	Cell 4
	4

	Cell 6
	6

	Cell 10
	10

	Cell 11
	11

	Cell 12
	12

	Cell 13
	13

	Cell 14
	14


If no RAI for UTRAN cell is explicitly specified in the test case description, the RAI for UTRAN cells indicated in Table 4.4.4-2 in [18] are used in the test case.
6.0.2
Other

Editor’s note: Other generic [FFS] information for idle mode testing to be added in this clause is as follows:

-
Default values of the system information fields for different methods and IEs specific to idle mode;

-
Requirements for FDD and TDD cells (check TS 36.331) in order for the UE to be able to identify a new detectable cell and camp on it (minimum channel power levels);

-
Generic test behaviour in case of combined E-UTRA/UTRA/GSM/HRPD/1xRTT tests: indication of access technology;

-
Test channel numbers used in test cases to associate a cell with a frequency for that cell.  If no channel is explicitly specified, the default value is Test Channel 1. The frequencies and RF signal levels for UTRA and GSM could be re-used from TS 34.123-1 clause 6. The frequencies and RF signal levels for E-UTRA test channels shall be based on TS 36.508 clauses 4.3.1.1, 4.3.1.2 and 4.3.4.

6.1
In a pure E-UTRAN environment

6.1.1
PLMN Selection

6.1.1.1
PLMN selection of RPLMN, HPLMN/EHPLMN, UPLMN and OPLMN; Automatic mode

6.1.1.1.1
Test Purpose (TP)

(1)

with { UE in Automatic network selection mode and RPLMN, HPLMN, UPLMN and OPLMN E-UTRAN cells available and UE is fitted with a USIM indicating RPLMN should be selected }

ensure that {

  when { UE is switched on or return to coverage }

    then { UE selects a cell of the RPLMN and UE attempts a location registration on the selected cell and when successfully registered indicates the selected PLMN to the user. }

            }

(2)

with { UE camped on an E-UTRAN VPLMN cell and cells of a higher priority E-UTRAN PLMN available }

ensure that {

  when { higher priority PLMN search timer T expires }

    then { UE selects and camps on a cell of the highest priority PLMN and UE attempts a location registration on the selected cell and when successfully registered indicates the selected PLMN to the user. }

            }

(3)

with { UE in Automatic network selection mode and HPLMN, UPLMN and OPLMN E-UTRAN cells available and UE is fitted with a USIM with Access Technology data files for each PLMN and there are no equivalent HPLMNs defined}

ensure that {

  when { UE is switched on or return to coverage }

    then { UE selects a cell of the highest priority PLMN and UE attempts a location registration on the selected cell and when successfully registered indicates the selected PLMN to the user. }

            }

6.1.1.1.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 23.122 clauses 4.4.3.1, 4.4.3.1.1 and 4.4.3.3.

[TS 23.122, clause 4.4.3.1]

At switch on, or following recovery from lack of coverage, the MS selects the registered PLMN or equivalent PLMN (if it is available) using all access technologies that the MS is capable of and if necessary (in the case of recovery from lack of coverage, see clause 4.5.2) attempts to perform a Location Registration.

...

If successful registration is achieved, the MS indicates the selected PLMN.

If there is no registered PLMN, or if registration is not possible due to the PLMN being unavailable or registration failure, the MS follows one of the following two procedures depending on its PLMN selection operating mode. At switch on, if the MS provides the optional feature of user preferred PLMN selection operating mode at switch on then this operating mode shall be used.

...

NOTE 1: 
If successful registration is achieved, then the current serving PLMN becomes the registered PLMN and the MS does not store the previous registered PLMN for later use.

...

NOTE2:
…

[TS 23.122, clause 4.4.3.1.1]

The MS selects and attempts registration on other PLMN/access technology combinations, if available and allowable, in the following order:

i)
either the HPLMN (if the EHPLMN list is not present or is empty) or the highest priority EHPLMN that is available (if the EHPLMN list is present) ;

ii)
each PLMN/access technology combination in the "User Controlled PLMN Selector with Access Technology" data file in the SIM (in priority order);

iii)
each PLMN/access technology combination in the "Operator Controlled PLMN Selector with Access Technology" data file in the SIM (in priority order);

iv)
…

v)
...

When following the above procedure the following requirements apply:

a)
…

b)
...

c)
In ii and iii, the MS should limit its search for the PLMN to the access technology or access technologies associated with the PLMN in the appropriate PLMN Selector with Access Technology list (User Controlled or Operator Controlled selector list). An MS using a SIM without access technology information storage (i.e. the "User Controlled PLMN Selector with Access Technology" and the "Operator Controlled PLMN Selector with Access Technology" data files are not present) shall instead use the "PLMN Selector" data file, for each PLMN in the "PLMN Selector" data file, the MS shall search for all access technologies it is capable of and shall assume GSM access technology as the highest priority radio access technology.

d)
...

e)
...

f)
In i, the MS shall search for all access technologies it is capable of. No priority is defined for the preferred access technology and the priority is an implementation issue, but "HPLMN Selector with Access Technology" data file on the SIM may be used to optimise the procedure.

g)
...

h)
...

NOTE 1:
...

NOTE 2:
...

NOTE 3:
High quality signal is defined in the appropriate AS specification.

If successful registration is achieved, the MS indicates the selected PLMN.

...

[TS 23.122, clause 4.4.3.3]

If the MS is in a VPLMN, the MS shall periodically attempt to obtain service on its HPLMN (if the EHPLMN list is not present or is empty) or one of its EHPLMNs (if the EHPLMN list is present) or a higher priority PLMN/access technology combinations listed in "user controlled PLMN selector" or "operator controlled PLMN selector" by scanning in accordance with the requirements that are applicable to i), ii) and iii) as defined in the Automatic Network Selection Mode in clause 4.4.3.1.1. In the case that the mobile has a stored "Equivalent PLMNs" list the mobile shall only select a PLMN if it is of a higher priority than those of the same country as the current serving PLMN which are stored in the "Equivalent PLMNs" list. For this purpose, a value T minutes may be stored in the SIM, T is either in the range 6 minutes to 8 hours in 6 minute steps or it indicates that no periodic attempts shall be made. If no value is stored in the SIM, a default value of 60 minutes is used.

The attempts to access the HPLMN or an EHPLMN or higher priority PLMN shall be as specified below:

a)
The periodic attempts shall only be performed in automatic mode when the MS is roaming;

b)
After switch on a period of at least 2 minutes and at most T minutes shall elapse before the first attempt is made;

c)
The MS shall make the following attempts if the MS is on the VPLMN at time T after the last attempt;

d)
Periodic attempts shall only be performed by the MS while in idle mode;

e)
If the HPLMN (if the EHPLMN list is not present or is empty) or a EHPLMN (if the list is present) or a higher priority PLMN is not found, the MS shall remain on the VPLMN.

f)
In steps i), ii) and iii) of subclause 4.4.3.1.1 the MS shall limit its attempts to access higher priority PLMN/access technology combinations to PLMN/access technology combinations of the same country as the current serving VPLMN, as defined in Annex B.

g)
...

h)
If the PLMN of the highest priority PLMN/access technology combination available is the current VPLMN, or one of the PLMNs in the "Equivalent PLMNs" list, the MS shall remain on the current PLMN/access technology combination.

6.1.1.1.3
Test description

6.1.1.1.3.1
Pre-test conditions

System Simulator

-
Four inter-frequency multi-PLMN cells as specified in TS36.508 clause 4.4.1.2 are configured broadcasting default PLMNs as indicated in TS 36.508 Table 4.4.2-2 except that all MCC values are the same as for Cell 1. 

-
The PLMNs are identified in the test by the identifiers in Table 6.1.1.1.3.1-1.

Table 6.1.1.1.3.1–1: PLMN identifiers

	Cell
	PLMN name

	1
	PLMN4

	12
	PLMN1

	13
	PLMN2

	14
	PLMN3


. 

UE

-
The UE is in Automatic PLMN selection mode.

-
The UE is equipped with a USIM containing default values (as per TS 36.508) except for those listed in Table 6.1.1.1.3.1-2.

Table 6.1.1.1.3.1–2: USIM configuration

	USIM field
	Priority
	Value
	Access Technology Identifier

	EFLOCI
	
	PLMN1 (See preamble)
	

	EFIMSI
	
	The HPLMN (MCC+MNC) of the IMSI is set to PLMN4.
	

	EFPLMNwAcT
	1

2

3
	Default

PLMN3

PLMN2

Remaining mandatory entries use default values
	Default

All specified

E-UTRAN



	EFOPLMNwACT
	1
	PLMN1

Remaining defined entries use default values
	All specified

	EFHPLMNwAcT
	1
	PLMN4
	UTRAN & E-UTRAN

	EFUST
	
	Services 20, 42, 43 and 74 are supported. Service 71 is not supported (there is no EHPLMN list).
	

	EFHPPLMN
	
	1 (6 minutes)
	


Preamble

-
The UE is in state Switched OFF (State 1).

6.1.1.1.3.2
Test procedure sequence

Table 6.1.1.1.3.2 – 1 shows the cell configurations used during the test. The configuration T0 indicates the initial conditions. Subsequent configurations marked “T1”, “T2” etc are applied at the points indicated in the Main behaviour description in Table 6.1.1.1.3.2-2. Cell powers are chosen for a serving cell and a non-suitable “Off” cell as defined in TS36.508 Table 6.2.2.1-1.

Table 6.1.1.1.3.2-1: Cell configuration changes over time
	 
	Parameter
	Unit
	Cell 1
	Cell 12
	Cell 13
	Cell 14
	Remarks

	T0
	RS EPRE
	dBm/15kHz
	“Off”
	-85
	“Off”
	“Off”
	Power level “Off” is defined in TS36.508 Table 6.2.2.1-1

	T1
	RS EPRE
	dBm/15kHz
	[-85]
	[-85]
	[-85]
	[-85]
	

	T2
	RS EPRE
	dBm/15kHz
	“Off”
	[-85]
	[-85]
	“Off”
	Power level “Off” is defined in TS36.508 Table 6.2.2.1-1

	T3
	RS EPRE
	dBm/15kHz
	“Off”
	[-85]
	[-85]
	[-85]
	Power level “Off” is defined in TS36.508 Table 6.2.2.1-1


Table 6.1.1.1.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS adjusts cell levels according to row T1 of table 6.1.1.1.3.2-1
	-
	-
	-
	-

	2
	Power on the UE. 
	-
	-
	-
	-

	3
	Check: Does the UE initiate a random access on Cell 1?
	-
	-
	1
	P

	4
	The UE performs the registration procedure described in TS 36.508 table 4.5.2.3-1
	-
	-
	-
	-

	5
	Check: Is PLMN1 indicated by the UE?
	-
	-
	1
	P

	6
	Check: Does the UE initiate a random access on Cell 1 after 120 seconds, but before 360 seconds from power on?
	-
	-
	2
	P

	7
	Check: Is PLMN4 indicated by the UE?
	-
	-
	2
	P

	8
	Check: Does the UE initiate a random access  within [720 seconds]?
	-
	-
	2
	F

	9
	SS adjusts cell levels according to row T2 of table 6.1.1.1.3.2-1
	-
	-
	-
	-

	10
	Check: Does the UE initiate a random access on Cell 13?
	-
	-
	3
	P

	11
	Check: Is PLMN2 indicated by the UE?
	-
	-
	3
	P

	12
	SS adjusts cell levels according to row T3 of table 6.1.1.1.3.2-1
	-
	-
	-
	-

	13
	Check: Does the UE initiate a random access on Cell 14  after 360 seconds after step 8?
	-
	-
	2
	P

	14
	Check: Is PLMN3 indicated by the UE?
	-
	-
	2
	P

	15
	Check: Does the UE initiate a random access within [720 seconds]?
	-
	-
	2
	F

	Note 1: 
Timers in Steps 5, 7, 12 and 14 are derived from the high priority PLMN search timer T defined by EFHPPLMN


6.1.1.1.3.3
Specific message contents

None

6.1.2
Cell Selection and Reselection

6.1.2.2
Cell selection, Qrxlevmin

6.1.2.2.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state }

ensure that {

  when { a cell fulfils all requirements for a suitable cell except the cell selection criteria which are not fulfilled (S<0)}

    then { the UE does not consider the cell suitable and no camping on this cell can take place }

            }

(2)

with { UE in E-UTRA RRC_IDLE state }

ensure that {

  when { a cell fulfils all requirements for a suitable cell including the cell selection criteria for a cell which are also fulfilled (S>0)}

   then { the UE considers the cell suitable and camps on it }

            }

6.1.2.2.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS36.300, clause 10.1.1.1 and TS 36.304, clause 4.1, 5.1.2.2, 5.2.3.1, 5.2.3.2 and 5.2.8.

[TS 36.300, clause 10.1.1.1]

...

Cell selection:

-
The UE NAS identifies a selected PLMN and equivalent PLMNs;

-
The UE searches the E-UTRA frequency bands and for each carrier frequency identifies the strongest cell. It reads cell system information broadcast to identify its PLMN(s):

-
The UE may search each carrier in turn ("initial cell selection") or make use of stored information to shorten the search ("stored information cell selection").

-
The UE seeks to identify a suitable cell; if it is not able to identify a suitable cell it seeks to identify an acceptable cell. When a suitable cell is found or if only an acceptable cell is found it camps on that cell and commence the cell reselection procedure:

-
A suitable cell is one for which the measured cell attributes satisfy the cell selection criteria; the cell PLMN is the selected PLMN, registered or an equivalent PLMN; the cell is not barred or reserved and the cell is not part of a tracking area which is in the list of "forbidden tracking areas for roaming";

-
An acceptable cell is one for which the measured cell attributes satisfy the cell selection criteria and the cell is not barred;

...

[TS 36.304, clause 4.1]

...

When a UE is switched on, a public land mobile network (PLMN) is selected by NAS. For the selected PLMN, associated RAT(s) may be set [5]. The NAS shall provide a list of equivalent PLMNs, if available, that the AS shall use for cell selection and cell reselection. 

With the cell selection, the UE searches for a suitable cell of the selected PLMN and chooses that cell to provide available services, further the UE shall tune to its control channel. This choosing is known as "camping on the cell". 

The UE will, if necessary, then register its presence, by means of a NAS registration procedure, in the tracking area of the chosen cell and as outcome of a successful Location Registration the selected PLMN becomes the registered PLMN [5].

...

[TS 36.304, clause 5.1.2.2]

The UE shall scan all RF channels in the E-UTRA bands according to its capabilities to find available PLMNs. On each carrier, the UE shall search for the strongest cell and read its system information, in order to find out which PLMN(s) the cell belongs to. If the UE can read one or several PLMN identities in the strongest cell, each found PLMN (see the PLMN reading in [3]) shall be reported to the NAS as a high quality PLMN (but without the[quality measure TBD]), provided that the following high quality criterion is fulfilled:

1.
For an E-UTRAN cell, the measured RSRP value shall be greater than or equal to -110 dBm.
Found PLMNs that do not satisfy the high quality criterion, but for which the UE has been able to read the PLMN identities are reported to the NAS together with the RSRP value. The quality measure reported by the UE to NAS shall be the same for each PLMN found in one cell.

...

Once the UE has selected a PLMN, the cell selection procedure shall be performed in order to select a suitable cell of that PLMN to camp on.

[TS 36.304, clause 5.2.3.1]

The UE shall use one of the following two cell selection procedures:

a)
Initial Cell Selection


This procedure requires no prior knowledge of which RF channels are E-UTRA carriers. The UE shall scan all RF channels in the E-UTRA bands according to its capabilities to find a suitable cell. On each carrier frequency, the UE need only search for the strongest cell. Once a suitable cell is found this cell shall be selected.

...

[TS 36.304, clause 5.2.3.2]

The cell selection criterion S is fulfilled when: 
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Where: 

the signalled value QrxlevminOffset is only applied when a cell is evaluated for cell selection as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]. During this periodic search for higher priority PLMN the UE may check the S criteria of a cell using parameter values stored from a different cell of this higher priority PLMN.

	Srxlev
	Cell Selection RX level value (dB)

	Qrxlevmeas
	Measured cell RX level value (RSRP). 

	Qrxlevmin
	Minimum required RX level in the cell (dBm)

	Qrxlevminoffset
	Offset to the signalled Qrxlevmin taken into account in the Srxlev evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

	Pcompensation 
	max(PEMAX – PUMAX, 0) (dB)

	PEMAX
	Maximum TX power level an UE may use when transmitting on the uplink in the cell (dBm) defined as PEMAX in [TS 36.101]

	PUMAX
	Maximum RF output power of the UE (dBm) according to the UE power class as defined in [TS 36.101]


[TS 36.304, clause 5.2.8]

In this state, the UE shall attempt to find an acceptable cell of any PLMN to camp on, trying all RATs that are supported by the UE and searching first for a high quality cell, as defined in subclause 5.1.2.2.

The UE, which is not camped on any cell, shall stay in this state until an acceptable cell is found.

6.1.2.2.3
Test description

6.1.2.2.3.1
Pre-test conditions

System Simulator:

-
Cell 1

-
Cell 1 is a cell with TAI1 (PLMN1 + TAC1)

-
Cell 1 is not a CSG cell,  SrxlevCell 1<0 

UE:

USIM contains a valid TAI1..

Preamble:

-
The UE is in state Switched OFF (state 1) according to [18].

6.1.2.2.3.2
Test procedure sequence

Table 6.1.2.2.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the conditions after the preamble, while row marked "T1" is to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.

Table 6.1.2.2.3.2-1: Time instances of cell power level and parameter changes 

	
	Parameter
	Unit
	Cell 1
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	-95
	The power level value is such to satisfy SrxlevCell 1 < 0 but the UE is able to read the PLMN identity

	
	Qrxlevmin
	dBm
	-84
	

	
	Qrxlevminoffset
	dB
	0
	

	
	Pcompensation
	dB
	0
	

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	-75
	The power level is such that SrxlevCell 1 > 0

	Note:
The downlink signal level uncertainty is specified in TS 36.508 section 4.3.4.1


Table 6.1.2.2.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The UE is switched on.
	-
	-
	-
	-

	2
	Check: Is there any random access request from the UE on Cell 1 within the next 60 s?
	-
	-
	1
	F

	3
	SS re-adjusts the cell-specific reference signal level of Cell 1 level according to row "T1" in table 6.1.2.2.3.2-1.
	-
	-
	-
	-

	4
	Check: Is there any random access request from the UE on Cell1?
	-
	-
	2
	P


6.1.2.2.3.3
Specific message or IE contents

Table 6.1.2.2.3.3-1: SystemInformationBlockType1 for cell 1 (preamble)

	Derivation Path: 36.508 clause 4.4.3.2

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellSelectionInfo SEQUENCE {
	
	
	

	    q-RxLevMin
	-42 (-84 dBm)
	
	

	  }
	
	
	

	  schedulingInfoList ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {}
	Combination 1 in TS 36.508 section 4.4.3.1.1
	Only SIB2 and SIB3 are transmitted
	

	}
	
	
	


6.1.2.3
Cell selection / intra E-UTRAN / serving cell becomes non-suitable (S<0, barred) (intra frequency)
6.1.2.3.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state }

ensure that {

  when { the serving cell becomes non-suitable (S<0)and there is a suitable neighbour cell (S>0) }

   then { UE selects the suitable neighbourgh cell }
(2)

with { UE in E-UTRA RRC_IDLE state }

ensure that {

  when { the serving cell becomes barred and there is a suitable neighbour cell}

   then { UE selects the suitable neighbourgh cell }

            }

6.1.2.3.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS36.300, clause 10.1.1.1 and TS 36.304, clause 4.1, 5.2.1, 5.2.3.2, 5.2.4.6 and 5.3.1.

[TS 36.300, clause 10.1.1.1]

...
Cell selection:

-
The UE NAS identifies a selected PLMN and equivalent PLMNs;

-
The UE searches the E-UTRA frequency bands and for each carrier frequency identifies the strongest cell. It reads cell system information broadcast to identify its PLMN(s):

-
The UE may search each carrier in turn ("initial cell selection") or make use of stored information to shorten the search ("stored information cell selection").

-
The UE seeks to identify a suitable cell; if it is not able to identify a suitable cell it seeks to identify an acceptable cell. When a suitable cell is found or if only an acceptable cell is found it camps on that cell and commence the cell reselection procedure:

-
A suitable cell is one for which the measured cell attributes satisfy the cell selection criteria; the cell PLMN is the selected PLMN, registered or an equivalent PLMN; the cell is not barred or reserved and the cell is not part of a tracking area which is in the list of "forbidden tracking areas for roaming";

-
An acceptable cell is one for which the measured cell attributes satisfy the cell selection criteria and the cell is not barred;

...
[TS 36.304, clause 4.1]

...
With the cell selection, the UE searches for a suitable cell of the selected PLMN and chooses that cell to provide available services, further the UE shall tune to its control channel. This choosing is known as "camping on the cell". 

The UE will, if necessary, then register its presence, by means of a NAS registration procedure, in the tracking area of the chosen cell and as outcome of a successful Location Registration the selected PLMN becomes the registered PLMN [5].

If the UE finds a more suitable cell, according to the cell reselection criteria, it reselects onto that cell and camps on it. If the new cell does not belong to at least one tracking area to which the UE is registered, location registration is performed.

...

[TS 36.304, clause 5.2.1]

...
When camped on a cell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a better cell is found, that cell is selected.

...
[TS 36.304, clause 5.2.3.2]

The cell selection criterion S is fulfilled when: 
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Where: 

the signalled value QrxlevminOffset is only applied when a cell is evaluated for cell selection as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]. During this periodic search for higher priority PLMN the UE may check the S criteria of a cell using parameter values stored from a different cell of this higher priority PLMN. 

	Srxlev
	Cell Selection RX level value (dB)

	Qrxlevmeas
	Measured cell RX level value (RSRP). 

	Qrxlevmin
	Minimum required RX level in the cell (dBm)

	Qrxlevminoffset
	Offset to the signalled Qrxlevmin taken into account in the Srxlev evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

	Pcompensation 
	max(PEMAX – PUMAX, 0) (dB)

	PEMAX
	Maximum TX power level an UE may use when transmitting on the uplink in the cell (dBm) defined as PEMAX in [TS 36.101]

	PUMAX
	Maximum RF output power of the UE (dBm) according to the UE power class as defined in [TS 36.101]


 [TS 36.304, clause 5.2.4.6]

...
In all cases, the UE shall reselect the new cell, only if the following conditions are met:

-
the new cell is better ranked than the serving cell during a time interval TreselectionRAT;
-
more than 1 second has elapsed since the UE camped on the current serving cell.

 [TS 36.304, clause 5.3.1]

Cell status and cell reservations are indicated in the SystemInformationBlockType1 [3] by means of two Information Elements:

-
cellBarred (IE type: "barred" or "not barred") 
In case of multiple PLMNs indicated in SIB1 sharing, this IE is common for all PLMNs

...
When cell status is indicated as "not barred" and "not reserved" for operator use,

-
All UEs shall treat this cell as candidate during the cell selection and cell re-selection procedures.

...
When cell status "barred" is indicated or to be treated as if the cell status is "barred",

-
The UE is not permitted to select/re-select this cell, not even for emergency calls.

-
The UE shall select another cell according to the following rule:

-
If the cell is a CSG cell:

-
the UE may select another cell on the same frequency if the selection/reselection criteria are fulfilled.

-
else

-
If the IE intraFreqReselection in IE cellAccessRelatedInfo in SystemInformationBlockType1 is set to "allowed", the UE may select another cell on the same frequency if re-selection criteria are fulfilled.

-
The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

-
If the IE intraFreqReselection in IE cellAccessRelatedInfo in SystemInformationBlockType1 is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell.

-
The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

…
6.1.2.3.3
Test description

6.1.2.3.3.1
Pre-test conditions

System Simulator:

-
Cell 1 and Cell 2

-
Cell 1 and Cell 2 are high quality cells on the same E-UTRA frequency and different tracking areas: 

-
Cell 1 serving cell,  SrxlevCell 1>0

-
Cell 2 SrxlevCell 2>0

-
Treselection Cell 1 = Treselection Cell 2 > 1 second

UE:

None.
Preamble:

-
UE is in state Registered, Idle Mode (state 2) according to [18].
6.1.2.3.3.2
Test procedure sequence

Table 6.1.2.3.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the conditions after the preamble, while rows marked "T1" and "T2" are to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.

Table 6.1.2.3.3.2-1: Time instances of cell power level and parameter changes 

	
	Parameter
	Unit
	Cell 1
	Cell 2
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	-60
	-80
	SrxlevCell 1 > SrxlevCell 2, such that camping on Cell 1 is guaranteed

	
	Qrxlevmin
	dBm
	-110
	-110
	

	
	Qrxlevminoffset
	dB
	0
	0
	

	
	Qhyst
	dB
	0
	0
	

	
	Treselection
	s
	7
	7
	Cell reselection timer values for EUTRA cells

	
	Srxlev*
	dB
	50
	30
	Cell  1 is the strongest cell 

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	-120
	-80
	SrxlevCell 1 < 0

	
	Srxlev*
	dB
	-10
	30
	Cell  2 becomes the strongest cell 

	T2
	Cell-specific RS EPRE
	dBm/15kHz
	-100
	-80
	SrxlevCell 2  > SrxlevCell 1  > 0

	
	Srxlev*
	dB
	10
	30
	Cell 1 becomes suitable

	
	cellBarred
	-
	notBarred
	barred
	Serving cell becomes barred


Table 6.1.2.3.3.2-2: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS re-adjusts the cell-specific reference signal level of Cell 1 according to row "T1" in table 6.1.2.3.3.2-1.
	-
	-
	-
	-

	2
	Check: Is there any random access requests from the UE on Cell 2.
	-
	-
	1
	P

	3
	SS changes serving cell signal level and SIB1 IE cellBarred according to row "T2" in table 6.1.2.3.3.2-1 and transmits a Paging message including systemInfoModification
	<--
	Paging
	-
	-

	4
	Check: Is there any random access request from the UE on Cell 1?
	-
	-
	2
	P


6.1.2.3.3.3
Specific message or IE contents

Table 6.1.2.3.3.3-1: Conditions for tables 6.1.2.3.3.3-2, 6.1.2.3.3.3-3 and 6.1.2.3.3.3-4

	Condition descriptions

	Cell 1
This condition applies to system information transmitted on Cell 1.

	Cell 2

This condition applies to system information transmitted on Cell 2.


Table 6.1.2.3.3.3-2: SystemInformationBlockType1 for cells 1 and 2 (preamble and all steps, Table 6.1.2.3.3.2-1)
	Derivation Path: 36.508 clause 4.4.3.2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellSelectionInfo SEQUENCE {
	
	
	

	    q-RxLevMin
	-55 (-110 dBm)
	
	

	  }
	
	
	

	  schedulingInformation ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {}
	Combination 1 in TS 36.508 section 4.4.3.1.1
	Only SIB2 and SIB3 are transmitted
	

	}
	
	
	


Table 6.1.2.3.3.3-3: SystemInformationBlockType3 for cells 1 and 2 (Preamble and all steps, table 6.1.2.3.3.2-1
	Derivation Path: 36.508 clause 4.4.3.3, Table 4.4.3.3-2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType3 ::= SEQUENCE {
	
	
	

	  cellReselectionInfoCommon SEQUENCE {
	
	
	

	    q-Hyst
	dB0
	
	

	  }
	
	
	

	  intraFreqCellReselectionInfo SEQUENCE {
	
	
	

	    q-RxLevMin
	-55 (-110 dBm)
	
	

	    t-ReselectionEUTRA
	7
	
	Cell 1

	
	7
	
	Cell 2

	  }
	
	
	

	}
	
	
	


Table 6.1.2.3.3.3-4: SystemInformationBlockType1 for cell 2 (step 3, Table 6.1.2.3.3.2-1)

	Derivation Path: 36.508 clause 4.4.3.2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellAccessRelatedInfo SEQUENCE {
	
	
	

	    cellBarred
	barred
	
	Cell 2

	    intraFreqReselection
	allowed
	
	Cell 2

	  }
	
	
	

	}
	
	
	


6.1.2.4
Cell reselection

6.1.2.4.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state }

ensure that {

  when { UE detects the cell ranked as the best cell }

    then { UE reselects the new cell }

            }

6.1.2.4.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.304, clause 5.2.4.2 and 5.2.4.6.

[TS 36.304, clause 5.2.4.2]

When evaluating for reselection purposes cell selection criterion or SnonServingCell,x, the UE shall use parameters provided by the serving cell.

Following rules are used by the UE to limit needed measurements:

-
If Sintrasearch is sent in the serving cell and SServingCell > Sintrasearch, UE may choose to not perform intra-frequency measurements.

-
If SServingCell <= Sintrasearch, or Sintrasearch is not sent in the serving cell UE shall perform intra-frequency measurements.

-
The UE shall apply the following rules for E-UTRAN inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority provided as defined in 5.2.4.1:

-
For an E-UTRAN inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current E-UTRA frequency the UE shall perform measurements of higher priority E-UTRAN inter-frequency inter-RAT frequencies according to [10].

-
For an E-UTRAN inter-frequency with an equal or lower reselection priority than the reselection priority of the current E-UTRA frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current E-UTRAN frequency:

-
If Snonintrasearch is sent in the serving cell and SServingCell > Snonintrasearch UE may choose not to perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority.

-
If SServingCell <= Snonintrasearch or Snonintrasearch is not sent in the serving cell  the UE shall perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority according to [10].

Where SServingCell is the Srxlev-value of the serving cell.

[TS 36.304, clause 5.2.4.6]

The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:
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where:

	Qmeas
	RSRP measurement quantity used in cell reselections.

	Qoffset
	For intra-frequency: Equals to Qoffsets,n, if Qoffsets,n is valid, otherwise this equals to zero.

For inter-frequency: Equals to Qoffsets,n plus Qoffsetfrequency, if Qoffsets,n is valid, otherwise this equals to Qoffsetfrequency.


The UE shall perform ranking of all cells that fulfill the cell selection criterion S, which is defined in 5.2.3.2, but may exclude all CSG cells that are known by the UE to be not allowed.
The cells shall be ranked according to the R criteria specified above, deriving Qmeas,n and Qmeas,s and calculating the R values using averaged RSRP results.

If a cell is ranked as the best cell the UE shall perform cell re-selection to that cell. If this cell is found to be not-suitable, the UE shall behave according to subclause 5.2.4.4.

In all cases, the UE shall reselect the new cell, only if the following conditions are met:

-
the new cell is better ranked than the serving cell during a time interval TreselectionRAT
-
more than 1 second has elapsed since the UE camped on the current serving cell.

6.1.2.4.3
Test description

6.1.2.4.3.1
Pre-test conditions

System Simulator:

-
Cell 1 and Cell 2.
UE:

None.

Preamble:

-
The UE is in state Registered, Idle mode (state 2) on Cell 1 according to [18].

6.1.2.4.3.2
Test procedure sequence

Table 6.1.2.4.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the conditions after the preamble, while columns marked "T1" is to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.

Table 6.1.2.4.3.2-1: Time instances of cell power level and parameter changes

	
	Parameter
	Unit
	Cell 1
	Cell 2
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	[-80]
	[-95]
	The power level values are assigned to satisfy SrxlevCell 1 > SrxlevCell 2, such that camping on Cell 1 is guaranteed

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	[-95]
	[-75]
	The power level values are assigned to satisfy RCell 1 < RCell 2.


Editor’s note: The limitations on power level settings for multiple cells need to be taken into account
Table 6.1.2.4.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS changes Cell 1 and Cell 2 level according to the row "T1" in table 6.1.2.4.3.2-1.
	-
	-
	-
	-

	2
	Check: Is there any random access requests from the UE on Cell 2.
	-
	-
	1
	P


6.1.2.4.3.3
Specific message contents

Table 6.1.2.4.3.3-1: SystemInformationBlockType3 for Cell 1 (pre-test conditions)

	Derivation path: 36.508 table 4.4.3.3-2

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType3 ::= SEQUENCE {
	
	
	

	  cellReselectionInfoCommon SEQUENCE {
	
	
	

	    q-Hyst
	dB0
	
	

	  }
	
	
	

	}
	
	
	


6.1.2.5
Cell reselection for inter-band operation

6.1.2.5.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state }

ensure that {

  when { UE detects the cell re-selection criteria are met for the cell on the different frequency band }

    then { UE reselects the new cell }

            }

6.1.2.5.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.304, clause 5.2.4.1, 5.2.4.2 and 5.2.4.5.

[TS 36.304, clause 5.2.4.1]

Absolute priorities of different E-UTRAN frequencies or inter-RAT frequencies may be provided to the UE in the system information, in the RRCConnectionRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case of system information, an E-UTRAN frequency or inter-RAT frequency may be listed without providing a priority (i.e. the field cellReselectionPriority is absent for that frequency). If priorities are provided in dedicated signalling, the UE shall ignore all the priorities provided in system information. If UE is in camped on any cell state, UE shall only apply the priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated signalling unless specified otherwise. When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than the eight network configured values). The UE shall delete priorities provided by dedicated signalling when:

-
the UE enters RRC_CONNECTED state; or

-
the optional validity time of dedicated priorities (T320) expires; or

-
a PLMN selection is performed on request by NAS [5].

NOTE:
Equal priorities between RATs are not supported.

The UE shall only perform cell reselection evaluation for E-UTRAN frequencies and inter-RAT frequencies that are given in system information and for which the UE has a priority provided.
The UE shall not consider any black listed cells as candidate for cell reselection.
The UE shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e., T320 in E-UTRA, T322 in UTRA and [T3230, FFS] in GERAN), if configured, at inter-RAT cell (re)selection.

NOTE:
The network may assign dedicated cell reselection priorities for frequencies not configured by system information.
[TS 36.304, clause 5.2.4.2]

When evaluating for reselection purposes cell selection criterion or SnonServingCell,x, the UE shall use parameters provided by the serving cell.

Following rules are used by the UE to limit needed measurements:

-
If Sintrasearch is sent in the serving cell and SServingCell > Sintrasearch, UE may choose to not perform intra-frequency measurements.

-
If SServingCell <= Sintrasearch, or Sintrasearch is not sent in the serving cell UE shall perform intra-frequency measurements.

-
The UE shall apply the following rules for E-UTRAN inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority provided as defined in 5.2.4.1:

-
For an E-UTRAN inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current E-UTRA frequency the UE shall perform measurements of higher priority E-UTRAN inter-frequency or inter-RAT frequencies according to [10].

-
For an E-UTRAN inter-frequency with an equal or lower reselection priority than the reselection priority of the current E-UTRA frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current E-UTRAN frequency:

-
If Snonintrasearch is sent in the serving cell and SServingCell > Snonintrasearch UE may choose not to perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority.

-
If SServingCell <= Snonintrasearchor Snonintrasearch is not sent in the serving cell  the UE shall perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority according to [10].

Where SServingCell is the Srxlev-value of the serving cell.

[TS 36.304, clause 5.2.4.5]

Criteria 1: the SnonServingCell,x of a cell on evaluated frequency is greater than Threshx, high during a time interval TreselectionRAT;

Cell reselection to a cell on a higher priority E-UTRAN frequency or inter-RAT frequency than serving frequency shall be performed if:

-
A cell of a higher priority E-UTRAN frequency or inter-RAT frequency fulfils criteria 1; and

-
more than 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a cell on a lower priority E-UTRAN frequency or inter-RAT frequency than serving frequency shall be performed if:

-
No cell on serving frequency or on an equal priority E-UTRAN frequency or on a higher priority E-UTRAN frequency or inter-RAT frequency than serving frequency fulfills the criteria 1; and

-
SServingCell < Threshserving, low and the SnonServingCell,x of a cell of a lower priority E-UTRAN frequency or inter-RAT frequency is greater than Threshx, low during a time interval TreselectionRAT; and

-
more than 1 second has elapsed since the UE camped on the current serving cell
or if:

-
there are no candidate cells for reselection on serving frequency according to 5.2.4.4 or 5.3.1.
Cell reselection to a cell on an equal priority E-UTRAN frequency shall be based on ranking for Intra-frequency cell reselection as defined in sub-clause 5.2.4.6. 

For GERAN, UTRAN, and E-UTRAN, SnonServingCell,x is the Srxlev-value of an evaluated cell. For UTRAN FDD, Squal is higher than 0, as defined in [8]. For cdma2000 RATs, SnonServingCell,x is equal to FLOOR(-2 x 10 x log10 Ec/Io) in units of 0.5 dB, as defined in [18], with Ec/Io referring to the value measured from the evaluated cell.

In all the above criteria the value of TreselectionRAT is scaled when the UE is in the medium or high mobility state as defined in subclause 5.2.4.3.1. If more than one cell meets the above criteria, the UE shall reselect a cell ranked as the best cell among the cells meeting the criteria on the highest priority frequencies or the highest priority RAT if the highest priority RAT is E-UTRA according to criteria defined in 5.2.4.6.

6.1.2.5.3
Test description

6.1.2.5.3.1
Pre-test conditions

System Simulator:

-
Cell 1, Cell 3 and Cell 10.
UE:

None.

Preamble:

-
The UE is in state Registered, Idle mode (state 2) on Cell 1 according to [18].

6.1.2.5.3.2
Test procedure sequence

Table 6.1.2.5.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the conditions after the preamble, while columns marked "T1" is to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.

Table 6.1.2.5.3.2-1: Time instances of cell power level and parameter changes

	
	Parameter
	Unit
	Cell 1
	Cell 3
	Cell 10
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	[-56]
	[-76]
	[-96]
	The power level values are assigned to satisfy SrxlevCell 1 > SrxlevCell 3 and SrxlevCell 1 > SrxlevCell 10, such that camping on Cell 1 is guaranteed.

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	[-56]
	[-56]
	[-56]
	Cell 3 and Cell 10 become stronger than Threshx, high.


Table 6.1.2.5.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS changes Cell 1, Cell 3 and Cell 10 level according to the row "T1" in table 6.1.2.5.3.2-1.
	-
	-
	-
	-

	2
	Check: Is there any random access requests from the UE on Cell 10?
	-
	-
	1
	P


6.1.2.5.3.3
Specific message contents

Table 6.1.2.5.3.3-1: SystemInformationBlockType3 for Cell 1 (pre-test conditions)

	Derivation path: 36.508 table 4.4.3.3-2

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType3 ::= SEQUENCE {
	
	
	

	  cellReselectionServingFreqInfo SEQUENCE {
	
	
	

	    cellReselectionPriority
	1
	
	

	  }
	
	
	

	}
	
	
	


Table 6.1.2.5.3.3-2: SystemInformationBlockType5 for Cell 1 (pre-test conditions)

	Derivation path: 36.508 table 4.4.3.3-4

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType5 ::= SEQUENCE {
	
	
	

	  interFreqCarrierFreqList SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {
	2 entries
	
	

	    dl-CarrierFreq[1]
	Same downlink EARFCN as used for Cell 3
	
	

	    threshX-High[1]
	20
	
	

	    cellReselectionPriority[1]
	3
	
	

	    dl-CarrierFreq[2]
	Same downlink EARFCN as used for Cell 10
	
	

	    threshX-High[2]
	20
	
	

	    cellReselectionPriority[2]
	5
	
	

	  }
	
	
	

	}
	
	
	


6.1.2.6
Cell reselection using Qhyst, Qoffset and Treselection

6.1.2.6.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state, and the UE is not in high mobility state }

ensure that {

  when { Qhyst is non-zero or its value changes in system information }


  then { UE reselects the highest ranked cell taking the actual Qhyst value into account} 
}

(2)

with { UE in E-UTRA RRC_IDLE state, and the UE is not in high mobility state }

ensure that {

  when { cell reselection criteria are fulfilled during a time interval Treselection }


  then { UE reselects the highest ranked cell } 
}

(3)

with { UE in E-UTRA RRC_IDLE state, and the UE is not in high mobility state }

ensure that {

  when { Qoffset is non-zero or its value changes in system information }


  then { UE reselects the highest ranked cell taking the actual Qoffset value into account } 
}

6.1.2.6.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS36.300, clause 10.1.1.2 and TS 36.304, clauses 5.2.1 and 5.2.4.6 and TS 36.331 clause 6.3.1.

[TS 36.300, clause 10.1.1.2]

UE in RRC_IDLE performs cell reselection. The principles of the procedure are the following:

-
The UE makes measurements of attributes of the serving and neighbour cells to enable the reselection process:

-
There is no need to indicate neighbouring cell in the serving cell system information to enable the UE to search and measure a cell i.e. E-UTRAN relies on the UE to detect the neighbouring cells;

-
For the search and measurement of inter-frequency neighbouring cells, only the carrier frequencies need to be indicated;

-
Measurements may be omitted if the serving cell attribute fulfils particular search or measurement criteria.

-
Cell reselection identifies the cell that the UE should camp on. It is based on cell reselection criteria which involves measurements of the serving and neighbour cells:

-
Intra-frequency reselection is based on ranking of cells;

...
-
Cell reselection parameters are applicable for all UEs in a cell, ...
...

[TS 36.304, clause 5.2.1]

...
When camped on a cell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a better cell is found, that cell is selected.

...
 [TS 36.304, clause 5.2.4.6]

The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:
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where:

	Qmeas
	RSRP measurement quantity used in cell reselections.

	Qoffset
	For intra-frequency: Equals to Qoffsets,n, if Qoffsets,n is valid, otherwise this equals to zero.

For inter-frequency: Equals to Qoffsets,n plus Qoffsetfrequency, if Qoffsets,n is valid, otherwise this equals to Qoffsetfrequency.


The UE shall perform ranking of all cells that fulfill the cell selection criterion S, which is defined in 5.2.3.2, but may exclude all CSG cells that are known by the UE to be not allowed.
The cells shall be ranked according to the R criteria specified above, deriving Qmeas,n and Qmeas,s and calculating the R values using averaged RSRP results.
If a cell is ranked as the best cell the UE shall perform cell re-selection to that cell.

 ...
In all cases, the UE shall reselect the new cell, only if the following conditions are met:

-
the new cell is better ranked than the serving cell during a time interval TreselectionRAT,
-
more than 1 second has elapsed since the UE camped on the current serving cell.

[TS 36.331, clause 6.3.1]

The IE SystemInformationBlockType4 contains neighbouring cell related information relevant only for intra-frequency cell re-selection. The IE includes cells with specific re-selection parameters as well as blacklisted cells.

...
6.1.2.6.3
Test description

6.1.2.6.3.1
Pre-test conditions

System Simulator:

-
Cell 1 and Cell 2

-
Cell 1 and Cell 2 are high quality cells on the same E-UTRA frequency and different tracking areas: 

-
Cell 1 serving cell, SrxlevCell 1>0

-
Cell 2 intra-frequency cell SrxlevCell 2>0

-
All cells broadcast system information. Serving cell does not continuously page UE. Normal response to RRCConnectionRequest so Attach can be done

UE:

None.
Preamble:

-
The UE is in state Registered, Idle mode (state 2) according to [18].

6.1.2.6.3.2
Test procedure sequence

Table 6.1.2.6.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Rows marked "T0" denote the conditions after the preamble, while rows marked "T1", "T2", "T3", "T4", "T5", "T6"  and "T7" are to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.

Table 6.1.2.6.3.2-1: Time instances of cell power level and parameter change
	Ti
	Parameter
	Unit
	Cell 1
	Cell 2
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	-85
	-97
	The assigned values ensure SrxlevCell 1 > SrxlevCell 2  such that camping on Cell 1 is guaranteed

	
	Qhysts
	dB
	24
	0
	

	
	Qoffsets,n
	dB
	0
	0
	

	
	TreselectionEUTRAN
	s
	0
	0
	

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	-97
	-85
	Cell 2 becomes stronger than Cell 1 but Cell 1 remains the highest ranked one due to QhystsCell1

	T2
	Qhysts
	dB
	0
	0
	QhystsCell1 change causes Cell 2 to become highest ranked cell

	T3
	Cell-specific RS EPRE
	dBm/15kHz
	-85
	-97
	Cell 1 becomes the strongest and highest ranked one due to 

	
	Qoffsets,n
	dB
	24
	0
	Qoffsets,nCell2 remains zero

	T4
	Cell-specific RS EPRE
	dBm/15kHz
	-97
	-85
	Cell 1 becomes weaker but it remains the highest ranked one due to Qoffsets,nCell 1

	T5
	Qoffsets,n
	dB
	0
	0
	Cell 2 becomes the highest ranked one due to Qoffsets,nCell1 change

	T6
	Cell-specific RS EPRE
	dBm/15kHz
	-85
	-97
	Cell 1 becomes the highest ranked one

	
	TreselectionEUTRAN
	s
	7
	0
	

	T7
	Cell-specific RS EPRE
	dBm/15kHz
	-97
	-85
	Cell 2 becomes the highest ranked cell

	Note:
The total test tolerance used is the sum of downlink signal level uncertainty (TS 36.508 clause 6.2.2.1) and relative UE measurement accuracy of RSRP (TS 36.133 clause 9.1.2.2).


Table 6.1.2.6.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS re-adjusts the cell-specific reference signal levels according to row "T1" in table 6.1.2.6.3.2-1.
	-
	-
	-
	-

	2
	Check: If there is any random access request from the UE on Cell 2 within the next [10s].
	-
	- 
	1
	F

	3 
	SS resets QhystsCell1 according to row "T2" in table 6.1.2.6.3.2-1. and notifies UE of the system information change. 
	<--
	Paging
	-
	-

	4
	Check: If there is any random access request from the UE on Cell 2.
	-
	- 
	1
	P

	5
	SS changes Qoffsets,nCell1 and re-adjusts 

cell-specific reference signal levels according to rows "T3" in table 6.1.2.6.3.2-1. 
	-
	-
	-
	-

	6
	Wait until there is any random access requests from the UE on Cell 1 
	-
	- 
	-
	-

	7
	SS re-adjusts cell-specific reference signal levels according to row "T4" in table 6.1.2.6.3.2-1.
	-
	-
	-
	-

	8
	Check: If  there is any random access request from the UE on Cell 2 within the next [10s]?
	-
	-
	3
	F

	9
	SS resets Qoffsets,nCell1 according to row "T5" in table 6.1.2.6.3.2-1 and notifies UE of the system information change. 
	<--
	Paging
	-
	-

	10
	Check: Is there any random access request from the UE on Cell 2?
	-
	- 
	3
	P

	11
	SS changes TreselectionEUTRAN Cell 1 and re-adjusts cell-specific reference signal levels according to rows "T6" in table 6.1.2.6.3.2-1.
	-
	-
	-
	-

	12
	Wait until there is any random access requests from the UE on Cell 1
	-
	-
	-
	-

	13
	SS re-adjusts cell-specific reference signal levels according to rows "T7" in table 6.1.2.6.3.2-1.
	-
	-
	-
	-

	14
	Check: Is there any random access requests from the UE on Cell 2 within the next 6s?
	-
	- 
	2
	F

	15
	Check: Is there any random access requests from the UE on Cell 2 within the next 12s?
	-
	- 
	2
	P


NOTE:
The wait time in step 14 is selected to cover time interval TreselectionEUTRAN Cell 1. The time interval in step 15 is set to cover TevaluateFDD,intra (TS 36.133 clause 4.2.2.3) + 1280 ms for DRX cycle + 1280 ms for system information block type scheduling. The timer tolerances are taken into account according to [18].
6.1.2.6.3.3
Specific message contents

Table 6.1.2.6.3.3-1: Conditions for tables 6.1.2.6.3.3-2 and 6.1.2.6.3.3-3
	Condition  descriptions

	Cell 1

This condition applies to system information transmitted on Cell 1.

	Cell 2

This condition applies to system information transmitted on Cell 2.


Table 6.1.2.6.3.3-2: SystemInformationBlockType1 for cells 1 and 2 (preamble and all steps, Table 6.1.2.6.3.2-1)

	Derivation Path: 36.508 table 4.4.3.2-3

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  schedulingInformation ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {}
	Combination 2 in TS 36.508 section 4.4.3.1
	SIB2, SIB3 and SIB4 are transmitted
	Cell 1

Cell 2

	}
	
	
	


Table 6.1.2.6.3.3-3: SystemInformationBlockType3 for cells 1 and 2 (preamble and table 6.1.2.6.3.2-1)

	Derivation Path: 36.508 table 4.4.3.3-2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType3 ::= SEQUENCE {
	
	
	

	  cellReselectionInfoCommon SEQUENCE {
	
	
	

	    q-Hyst
	dB24
	QhystsCell1
	Cell 1

	
	dB0
	QhystsCell2
	Cell 2

	  }
	
	
	

	}
	
	
	


Table 6.1.2.6.3.3-4: SystemInformationBlockType3 for cells 1 and 2 (step 3 and table 6.1.2.6.3.2-1)

	Derivation Path: 36.508 table 4.4.3.3-2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType3 ::= SEQUENCE {
	
	
	

	  cellReselectionInfoCommon SEQUENCE {
	
	
	

	    q-Hyst
	dB0
	QhystsCell1
	Cell 1

	
	dB0
	QhystsCell2
	Cell 2

	  }
	
	
	

	}
	
	
	


Table 6.1.2.6.3.3-5: SystemInformationBlockType3 for cells 1 and 2 (step 11 and table 6.1.2.6.3.2-1)

	Derivation Path: 36.508 table 4.4.3.3-2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType3 ::= SEQUENCE {
	
	
	

	  cellReselectionInfoCommon SEQUENCE {
	
	
	

	    q-Hyst
	dB0
	QhystsCell1
	Cell 1

	
	dB0
	QhystsCell2
	Cell 2

	  }
	
	
	

	  intraFreqCellReselectionInfo SEQUENCE {
	
	
	

	    t-ReselectionEUTRA
	7
	seconds
	Cell 1

	
	0
	seconds
	Cell 2

	  }
	
	
	

	}
	
	
	


Table 6.1.2.6.3.3-6: SystemInformationBlockType4 for cell 1 (step 5 and table 6.1.2.6.3.2-1)
	Derivation Path: 36.508 table 4.4.3.3-3

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType4 ::= SEQUENCE {
	
	
	

	  intraFreqNeighCellList SEQUENCE (SIZE (1..maxCellIntra)) OF SEQUENCE {
	
	
	

	    physCellId [1]
	Physical cell identity of Cell 2
	
	Cell 1

	    q-OffsetCell [1]
	dB24
	Qoffsets,nCell 1
	Cell 1

	  }
	
	
	

	}
	
	
	


Table 6.1.2.6.3.3-7: SystemInformationBlockType4 for cell 1 (step 9 and table 6.1.2.6.3.2-1)
	Derivation Path: 36.508 table 4.4.3.3-3

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType4 ::= SEQUENCE {
	
	
	

	  intraFreqNeighCellList SEQUENCE (SIZE (1..maxCellIntra)) OF SEQUENCE {
	
	
	

	    phyCellId [1]
	Physical cell identity of Cell 2
	
	Cell 1

	    q-OffsetCell [1]
	dB0
	Qoffsets,nCell 1
	Cell 1

	  }
	
	
	

	}
	
	
	


6.1.2.7
Cell reselection: Equivalent PLMN

6.1.2.7.1
Test Purpose (TP)

(1)

with { UE camped normally on a cell and network has downloaded a list of equivalent PLMNs during the Location Registration procedure }

ensure that {

when { a suitable neighbour cell on an equivalent PLMN becomes better ranked than the suitable Serving cell }

    then { UE reselects to this equivalent PLMN cell. }

            }

(2)

with { UE camped normally on a cell and network has downloaded a list of equivalent PLMNs during the Location Registration procedure }

ensure that {

  when { the Serving cell becomes unsuitable due to S<0 and a suitable cell exists on an equivalent PLMN }

    then { UE reselects to this equivalent PLMN cell. }

            }

(3)

with { UE camped normally on a cell and network has downloaded a list of equivalent PLMNs during the Location Registration procedure }

ensure that {

  when { the Serving cell becomes unsuitable due to cell barring and a suitable cell exists on an equivalent PLMN }

    then { UE reselects to this equivalent PLMN cell. }

            }

(4)

with { UE camped normally on a cell and network has downloaded a list of equivalent PLMNs during the Location Registration procedure }

ensure that {

  when { the UE evaluates cells for reselection }

    then { UE ignores suitable cells for which the UE has no reselection priority provided. }

            }

6.1.2.7.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.304 clause 5.2.4.1, TS 23.122 clause 4.4.3.

 [TS 36.304, clause 5.2.4.1]

...

UE shall only perform reselection evaluation for E-UTRAN frequencies and inter-RAT frequencies that are given in system information and for which the UE has a priority provided.

...

[TS 23.122, clause 4.4.3]

...

The Mobile Equipment stores a list of "equivalent PLMNs". This list is replaced or deleted at the end of each location update procedure, routing area update procedure and GPRS attach procedure. The stored list consists of a list of equivalent PLMNs as downloaded by the network plus the PLMN code of the registered PLMN that downloaded the list. All PLMNs in the stored list, in all access technologies supported by the PLMN, are regarded as equivalent to each other for PLMN selection, cell selection/re-selection and handover.

...

6.1.2.7.3
Test description

6.1.2.7.3.1
Pre-test conditions

System Simulator

-
Three inter-frequency multi-PLMN cells as specified in TS36.508 clause 4.4.1.2 are configured broadcasting default NAS parameters as indicated in TS 36.508 Table 4.4.2-2.

-
The PLMNs are identified in the test by the identifiers in Table 6.1.2.7.3.1-1.

Table 6.1.2.7.3.1-1: PLMN identifiers

	Cell
	PLMN name

	1
	PLMN1

	12
	PLMN2

	13
	PLMN3


-
All cells are high quality. 

-
All cells are suitable cells. 

UE

-
The UE is in Automatic PLMN selection mode.

-
The UE is equipped with a USIM containing default values (as per TS 36.508) except for those listed in Table 6.1.2.7.3.1-2.

Table 6.1.2.7.3.1-2: USIM configuration

	USIM field
	Priority
	Value
	Access Technology Identifier

	EFLOCI
	
	PLMN1 (See pre-amble)
	

	EFUST
	
	Service 74 is supported. Service 71 is not supported (there is no EHPLMN list).
	


Preamble

-
The UE is registered on PLMN1 (Cell 1) using the procedure described in TS 36.508 clause 4.5.2.3 except that the ATTACH ACCEPT message indicates PLMN3 in the Equivalent PLMN list as described in Table 6.1.2.7.3.3-1.

-
The UE is in state Registered, Idle Mode (State 2) on Cell 1 according to [18].

6.1.2.7.3.2
Test procedure sequence

Table 6.1.2.7.3.2–1 shows the cell configurations used during the test. The configuration T0 indicates the initial conditions. Subsequent configurations marked “T1” and “T2” are applied at the points indicated in the Main behaviour description in Table 6.1.2.7.3.2-2. Cell powers are chosen for a serving cell and a non-suitable cell as defined in TS 36.508 Table 6.2.2.1-1.
Table 6.1.2.7.3.2-1: Cell configuration changes over time
	 
	Parameter
	Unit
	Cell 1
	Cell 12
	Cell 13
	Remarks

	T0
	RS EPRE
	dBm/15kHz
	-67
	-82
	-97
	All cells S>0

	
	Cell status
	N/A
	cellBarred= notBarred
	cellBarred= notBarred
	cellBarred= notBarred
	No cells are barred

	T1
	RS EPRE
	dBm/15kHz
	-115
	-82
	-97
	Cell 1 S < 0 as described in TS 36.508 clause 6.2.2.1

	
	Cell status
	N/A
	cellBarred= notBarred
	cellBarred= notBarred
	cellBarred= notBarred
	No cells are barred

	T2
	RS EPRE
	dBm/15kHz
	-67
	-82
	-97
	All cells S>0

	
	Cell status
	N/A
	cellBarred= notBarred
	cellBarred= barred
	cellBarred= notBarred
	The Serving cell, Cell 12, becomes barred

	Note 1:
The default values (including “not present”) for all other parameters influencing cell reselection are suitable for this test. The values are defined in TS 36.508 clauses 4.4.3.2 and 4.4.3.3.


Table 6.1.2.7.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: Does the UE initiate a random access within the next [100 seconds]?
	-
	-
	1
	F

	2
	SS adjusts cell levels and cell status according to row T1 of table 6.1.2.7.3.2-1.
	-
	-
	-
	-

	3
	Check: Does the UE initiate a random access on Cell 13? 

Location Registration is accepted with PLMN1 and PLMN2 listed as an Equivalent PLMN.
	-
	-
	2
	P

	4
	Check: Is PLMN3 indicated by the UE?
	-
	-
	2
	P

	5
	Check: Does the UE initiate a random access on Cell 12? 

Location Registration is accepted with PLMN1 and PLMN3 listed as an Equivalent PLMN.
	-
	-
	1
	P

	6
	Check: Is PLMN2 indicated by the UE?
	-
	-
	1
	P

	7
	SS adjusts cell levels and cell status according to row T0 of table 6.1.2.7.3.2-1.
	-
	-
	-
	-

	8
	Check: Does the UE initiate a random access within the next [100 seconds]?
	-
	-
	1,4
	F

	9
	SS adjusts cell levels and cell status according to row T2 of table 6.1.2.7.3.2-1.
	-
	-
	-
	-

	10
	Notify UE of change of System Information.
	<--
	Paging
	-
	-

	11
	Check: Does the UE initiate a random access on Cell 13? 

Location Registration is accepted with PLMN1 and PLMN2 listed as an Equivalent PLMN.
	-
	-
	3,4
	P

	12
	Check: Is PLMN3 indicated by the UE?
	-
	-
	3,4
	P

	13
	Check: Does the UE initiate a random access on Cell 1? 

Location Registration is accepted with PLMN3 listed as an Equivalent PLMN.
	-
	-
	1
	P

	14
	Check: Is PLMN1 indicated by the UE?
	-
	-
	1
	P

	Note 1:
In Steps 1 and 8, a wait time long enough to ensure that the UE has detected, measured and evaluated the neighbour inter-frequency cells is provided, see 36.133 clause 4.2.2.4.

Note 2:
In Steps 3, 5, 11 and 13 the TAU ACCEPT message includes an Equivalent PLMN list as described in Table 6.1.2.7.3.3-2.

Note 3:
In Step 11, the UE moves to Cell 13 because no reselection priority is defined for Cell 1, see Table 6.1.2.7.3.3-5.


6.1.2.7.3.3
Specific message contents
Table 6.1.2.7.3.3-1: ATTACH ACCEPT for Cell 1 (preamble)

	Derivation path: 36.508 Table 4.7.2-1

	Information Element
	Value/Remark
	Comment
	Condition

	Equivalent PLMNs
	PLMN3
	
	Cell 1


Table 6.1.2.7.3.3-2: TRACKING AREA UPDATE ACCEPT for Cells 1, 12 and 13 (steps 3, 5, 11 & 13, Table 6.1.2.7.3.2-2)

	Derivation path: 36.508 Table 4.7.2-24

	Information Element
	Value/Remark
	Comment
	Condition

	Equivalent PLMNs
	PLMN3
	
	Cell 1

	
	PLMN1, 3
	
	Cell 12

	
	PLMN1, 2
	
	Cell 13


Table 6.1.2.7.3.3-3: SystemInformationBlockType1 for Cell 12 (step 9, Table 6.1.2.7.3.2-2)
	Derivation path: 36.508 Table 4.4.3.2-3

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellAccessRelatedInformation SEQUENCE {
	
	
	

	    cellBarred
	barred
	
	Cell 12

	  }
	
	
	

	}
	
	
	


Table 6.1.2.7.3.3-4: Paging (step 10, Table 6.1.2.7.3.2-2)
	Derivation path: 36.508 Table 4.6.1-7

	Information Element
	Value/Remark
	Comment
	Condition

	Paging ::= SEQUENCE {
	
	
	

	  pagingRecordList 
	Not present
	
	

	  systemInfoModification 
	true
	
	

	  etws-PrimaryNotificationIndication
	Not present
	
	

	  nonCriticalExtension SEQUENCE {}
	Not present
	
	

	}
	
	
	


Table 6.1.2.7.3.3-5: SystemInformationBlockType5 for Cell 12 (preamble and all steps, Table 6.1.2.7.3.2-2)
	Derivation path: 36.508 Table 4.4.3.3-4

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType5 ::= SEQUENCE {
	
	
	

	  interFreqCarrierFreqList SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {
	The same number of entries as the configured inter-freq carriers
	
	

	    cellReselectionPriority
	Not present for Cell 1 frequency. Default for Cell 13 frequency.
	UE does not have a priority for frequency of Cell 1
	Cell 12

	  }
	
	
	

	}
	
	
	


6.1.2.8
Cell reselection using cell status and cell reservations (access control class 0-9)

6.1.2.8.1
Test Purpose (TP)

(1)

with { UE camped normally in state E-UTRA RRC_IDLE and UE fitted with a USIM with access class 0..9}

ensure that {

  when { a higher ranked cell is found with cell status “Barred” }

    then { UE does not attempt to reselect to the higher ranked cell }

            }

(2)

with { UE camped normally in state E-UTRA RRC_IDLE and UE fitted with a USIM with access class 0..9}

ensure that {

  when { a higher ranked cell is found “reserved" for Operator use” }

    then { UE does not attempt to reselect to the higher ranked cell }

            }

6.1.2.8.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.304, clauses 5.2.4.4 and 5.3.1.
 [TS 36.304, clause 5.2.4.4]

For the highest ranked cell (including serving cell) according to cell reselection criteria specified in subclause 5.2.4.6, the UE shall check if the access is restricted according to the rules in subclause 5.3.1.

If that cell and other cells have to be excluded from the candidate list, as stated in subclause 5.3.1, the UE shall not consider these as candidates for cell reselection. This limitation shall be removed when the highest ranked cell changes.
…

[TS 36.304, clause 5.3.1]

Cell status and cell reservations are indicated in the SystemInformationBlockType1 [3] by means of two Information Elements:

-
cellBarred (IE type: "barred" or "not barred") 
…

-
cellReservedForOperatorUse (IE type: "reserved" or "not reserved") 
…
When cell status is indicated as "not barred" and "not reserved" for operator use,

-
All UEs shall treat this cell as candidate during the cell selection and cell re-selection procedures.

When cell status is indicated as "not barred" and "reserved" for operator use for any PLMN,

-
...

-
UEs assigned to an Access Class in the range of 0 to 9, 12 to 14 and UEs with AC 11 or 15 not operating in theirHLPMN/EHPLMN shall behave as if the cell status is “barred” in case the cell is “reserved for operator use” for the PLMN the UE is currently registered with.
NOTE 1:
...

When cell status "barred" is indicated or to be treated as if the cell status is "barred",

-
The UE is not permitted to select/re-select this cell, not even for emergency calls.

-
The UE shall select another cell according to the following rule:

-
If the cell is a CSG cell:

-
...

-
else

-
If the IE intraFrequencyReselection in IE cellAccessRelatedInfo in SystemInformationBlockType1 is set to "allowed", the UE may select another cell on the same frequency if re-selection criteria are fulfilled.

-
The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

-
If the IE intraFreqReselection in IE cellAccessRelatedInfo in SystemInformationBlockType1 is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell.

-
The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

…

6.1.2.8.3
Test description

6.1.2.8.3.1
Pre-test conditions

System Simulator

-
Three inter-frequency cells as specified in TS36.508 clause 4.4.1.2 are configured broadcasting default NAS parameters as indicated in TS 36.508 Table 4.4.2-2, except that TAC values use the codes in Table 6.1.2.8.3.1-1.
-
SIB 1 of Cell 3 and Cell 6 indicate cellBarred=barred.
· Each cell has only a single PLMN identity.

· All cells are high quality.-

· The cell power levels are configured as shown in Table 6.1.2.8.3.1-1.

Table 6.1.2.8.3.1–1: Cell power configuration

	Parameter
	Unit
	Cell 1
	Cell 3
	Cell 6
	Remarks

	RS EPRE
	dBm/15kHz
	[-97]
	[-82]
	[-67]
	 S>0 for all cells

	Note 1:
The default values (including “not present”) for all other parameters influencing cell reselection are suitable for this test. The values are defined in TS36.508 clauses 4.4.3.2 and 4.4.3.3


UE

-
The UE is in Automatic PLMN selection mode.

-
The UE is equipped with a USIM containing default values (as per TS 36.508) except for those shown in Table 6.1.2.8.3.1-2.

Table 6.1.2.8.3.1–2: USIM Configuration

	USIM field
	Value

	EFACC
	Type “A” as defined in TS34.108 clause 8.3.2.15


Preamble

-
The UE is in state Registered, Idle Mode (State 2) on Cell 1 according to [18].

6.1.2.8.3.2
Test procedure sequence
Table 6.1.2.8.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS adjusts SIB1 of Cell 3 to indicate cellBarred=notBarred
	-
	-
	-
	-

	2
	Check: Does the UE initiate a random access on Cell 3?
	-
	
	1
	P

	3
	SS adjusts SIB1 of Cell 3 to indicate cellBarred=barred. (Cell 3 and Cell 6 are now both barred)
	-
	-
	-
	-

	4
	Notify UE of change of System Information
	<--
	Paging
	
	

	5
	Check: Does the UE initiate a random access on Cell 1?
	-
	-
	1
	P

	6
	SS adjusts SIB1 of both Cell 3 and Cell 6: Cell 3 indicates cellBarred=notBarred; Cell 6 indicates cellBarred=notBarred and cellReservedForOperatorUse = reserved.
	-
	-
	-
	-

	7
	Check: Does the UE initiate a random access on Cell 3?
	-
	-
	2
	P

	8
	SS adjusts SIB1 of both Cell 3 and Cell 6 to indicate cellReservedForOperatorUse = reserved.
	-
	-
	-
	-

	9
	Notify UE of change of System Information
	<--
	Paging
	-
	-

	10
	Check: Does the UE initiate a random access on Cell 1?
	-
	-
	2
	P


6.1.2.8.3.3
Specific message contents

Table 6.1.2.8.3.3-1: SystemInformationBlockType1 for Cell 3 and Cell 6 (pre-test conditions and step 3, Table 6.1.2.8.3.2-1)
	Derivation Path: 36.508 clause 4.4.3.2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellAccessRelatedInformation SEQUENCE {
	
	
	

	    plmn-IdentityList SEQUENCE (SIZE (1..6)) OF SEQUENCE {
	1 entry
	
	

	      cellReservedForOperatorUse
	notReserved
	
	Cell 3 

Cell 6

	    }
	
	
	

	    cellBarred
	barred
	
	Cell 3 

Cell 6

	  }
	
	
	

	}
	
	
	


Table 6.1.2.8.3.3-2: SystemInformationBlockType1 for Cell 3 and Cell 6 (step 1, Table 6.1.2.8.3.2-1)

	Derivation Path: 36.508 clause 4.4.3.2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellAccessRelatedInformation SEQUENCE {
	
	
	

	    plmn-IdentityList SEQUENCE (SIZE (1..6)) OF SEQUENCE {
	1 entry
	
	

	      cellReservedForOperatorUse
	notReserved
	
	Cell 3 

Cell 6

	    }
	
	
	

	    cellBarred
	notBarred
	
	Cell 3

	
	barred
	
	Cell 6

	  }
	
	
	

	}
	
	
	


Table 6.1.2.8.3.3-6: Paging (steps 4 & 9, Table 6.1.2.8.3.2-1)
	Derivation Path: 36.508 Table 4.6.1-7

	Information Element
	Value/remark
	Comment
	Condition

	Paging ::= SEQUENCE {
	
	
	

	  pagingRecordList 
	Not present
	
	

	  systemInfoModification 
	true
	
	

	  etws-PrimaryNotificationIndication
	Not present
	
	

	  nonCriticalExtension SEQUENCE {}
	Not present
	
	

	}
	
	
	


Table 6.1.2.8.3.3-4: SystemInformationBlockType1 for Cell 3 and Cell 6 (step 6, Table 6.1.2.8.3.2-1)
	Derivation Path: 36.508 clause 4.4.3.2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellAccessRelatedInformation SEQUENCE {
	
	
	

	    plmn-IdentityList SEQUENCE (SIZE (1..6)) OF SEQUENCE {
	1 entry
	
	

	      cellReservedForOperatorUse
	notReserved
	
	Cell 3

	
	reserved
	
	Cell 6

	    }
	
	
	

	    cellBarred
	notBarred
	
	Cell 3 

Cell 6

	  }
	
	
	

	}
	
	
	


Table 6.1.2.8.3.3-5: SystemInformationBlockType1 for Cell 3 and Cell 6 (step 8, Table 6.1.2.8.3.2-1)
	Derivation Path: 36.508 clause 4.4.3.2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellAccessRelatedInformation SEQUENCE {
	
	
	

	    plmn-IdentityList SEQUENCE (SIZE (1..6)) OF SEQUENCE {
	1 entry
	
	

	      cellReservedForOperatorUse
	reserved
	
	Cell 3 

Cell 6

	    }
	
	
	

	    cellBarred
	notBarred
	
	Cell 3 

Cell 6

	  }
	
	
	

	}
	
	
	


6.1.2.9
Cell reselection using cell status and cell reservations (access control class 11-15)

6.1.2.9.1
Test Purpose (TP)

(1)

with { UE camped normally in state E-UTRA RRC_IDLE and UE fitted with a USIM with access class 0..9 and access classes 11..15 inclusive }

ensure that {

  when { a higher ranked cell is found with cell status “Barred” }

    then { UE does not attempt to reselect to the higher ranked cell }

            }

(2)

with { UE camped normally in state E-UTRA RRC_IDLE and UE fitted with a USIM with access class 0..9 and access classes 11..15 inclusive }

ensure that {

  when { a higher ranked cell is found “reserved" for Operator use” }

    then { UE re-selects to the higher ranked cell }

            }

6.1.2.9.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.304, clauses 5.2.4.4 and 5.3.1.
 [TS 36.304, clause 5.2.4.4]

For the highest ranked cell (including serving cell) according to cell reselection criteria specified in subclause 5.2.4.6, the UE shall check if the access is restricted according to the rules in subclause 5.3.1.

If that cell and other cells have to be excluded from the candidate list, as stated in subclause 5.3.1, the UE shall not consider these as candidates for cell reselection. This limitation shall be removed when the highest ranked cell changes.
…

[TS 36.304, clause 5.3.1]

Cell status and cell reservations are indicated in the SystemInformationBlockType1 [3] by means of two Information Elements:

-
cellBarred (IE type: "barred" or "not barred") 
…

-
cellReservedForOperatorUse (IE type: "reserved" or "not reserved") 
…
When cell status is indicated as "not barred" and "not reserved" for operator use,

-
All UEs shall treat this cell as candidate during the cell selection and cell re-selection procedures.

When cell status is indicated as "not barred" and "reserved" for operator use for any PLMN,

-
UEs assigned to Access Class 11 or 15 operating in their HPLMN/EHPLMN shall treat this cell as candidate during the cell selection and reselection procedures if the IE cellReservedForOperatorUse for that PLMN set to “reserved”.
-
UEs assigned to an Access Class in the range of 0 to 9, 12 to 14 and UEs with AC 11 or 15 not operating in theirHLPMN/EHPLMN shall behave as if the cell status is “barred” in case the cell is “reserved for operator use” for the PLMN the UE is currently registered with.
NOTE 1:
...

When cell status "barred" is indicated or to be treated as if the cell status is "barred",

-
The UE is not permitted to select/re-select this cell, not even for emergency calls.

-
The UE shall select another cell according to the following rule:

-
If the cell is a CSG cell:

-
...

-
else

-
If the IE intraFrequencyReselection in IE cellAccessRelatedInfo in SystemInformationBlockType1 is set to "allowed", the UE may select another cell on the same frequency if selection/re-selection criteria are fulfilled.

-
The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.-
If the IE intraFreqReselection in IE cellAccessRelatedInfo in SystemInformationBlockType1 is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell.

-
The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

…

6.1.2.9.3
Test description

6.1.2.9.3.1
Pre-test conditions

System Simulator

-
Three inter-frequency cells as specified in TS36.508 clause 4.4.1.2 are configured broadcasting default NAS parameters-
 as indicated in TS 36.508 Table 4.4.2-2, except that TAC values use the codes in Table 6.0.4-2.

-
SIB 1 of Cell 3 and Cell 6 indicate cellBarred=barred
-
Each cell has only a single PLMN identity.

-
All cells are high quality.
-
The cell power levels are configured as shown in Table 6.1.2.9.3.1-1.

Table 6.1.2.9.3.1–1: Cell power configuration

	Parameter
	Unit
	Cell 1
	Cell 3
	Cell 6
	Remarks

	RS EPRE
	dBm/15kHz
	[-97]
	[-82]
	[-67]
	 S>0 for all cells

	Note 1:
The default values (including “not present”) for all other parameters influencing cell reselection are suitable for this test. The values are defined in TS36.508 clauses 4.4.3.2 and 4.4.3.3


UE

-
The UE is in Automatic PLMN selection mode.

-
The UE is equipped with a USIM containing default values (as per TS 36.508) except for those shown in Table 6.1.2.9.3.1-2.

Table 6.1.2.9.3.1–2: USIM Configuration

	USIM field
	Value

	EFACC
	Type “B” as defined in TS34.108 clause 8.3.2.15


Preamble

-
The UE is in state Registered, Idle Mode (State 2) on Cell 1 according to [18].

6.1.2.9.3.2
Test procedure sequence

Table 6.1.2.9.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS adjusts SIB1 of Cell 3 to indicate cellBarred=notBarred
	-
	-
	-
	-

	2
	Check: Does the UE initiate a random access on Cell 3?
	-
	-
	1
	P

	3
	SS adjusts SIB1 of Cell 3 to indicate cellBarred=barred. (Cell 3 and Cell 6 are now both barred)
	-
	-
	-
	-

	4
	Notify UE of change of System Information
	<--
	Paging
	-
	-

	5
	Check: Does the UE initiate a random access on Cell 1?
	-
	-
	1
	P

	6
	SS adjusts SIB1 of both Cell 3 and Cell 6: Cell 3 indicates cellBarred=notBarred; Cell 6 indicates cellBarred=notBarred and cellReservedForOperatorUse = reserved
	-
	-
	-
	-

	7
	Check: Does the UE initiate a random access on Cell 6?
	-
	-
	2
	P


6.1.2.9.3.3
Specific message contents
Table 6.1.2.9.3.3-1: SystemInformationBlockType1 for Cell 3 and Cell 6 (pre-test conditions and step 3, Table 6.1.2.9.3.2-1)
	Derivation Path: 36.508 clause 4.4.3.2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellAccessRelatedInformation SEQUENCE {
	
	
	

	    plmn-IdentityList SEQUENCE (SIZE (1..6)) OF SEQUENCE {
	1 entry
	
	

	      cellReservedForOperatorUse
	notReserved
	
	Cell 3 

Cell 6

	    }
	
	
	

	    cellBarred
	notBarred, Barred
	
	As conditions in Table 6.1.2.9.3.3-1

	  }
	
	
	

	}
	
	
	


Table 6.1.2.9.3.3-2: SystemInformationBlockType1 for Cell 3 and Cell 6 (step 1, Table 6.1.2.9.3.2-1)
	Derivation Path: 36.508 clause 4.4.3.2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellAccessRelatedInformation SEQUENCE {
	
	
	

	    plmn-IdentityList SEQUENCE (SIZE (1..6)) OF SEQUENCE {
	1 entry
	
	

	      cellReservedForOperatorUse
	notReserved
	
	Cell 3 

Cell 6

	    }
	
	
	

	    cellBarred
	notBarred
	
	Cell 3

	
	barred
	
	Cell 6

	  }
	
	
	

	}
	
	
	


Table 6.1.2.9.3.3-4: Paging (step 4, Table 6.1.2.9.3.2-1)
	Derivation Path: 36.508 Table 4.6.1-7

	Information Element
	Value/remark
	Comment
	Condition

	Paging ::= SEQUENCE {
	 
	 
	 

	  pagingRecordList 
	Not present
	 
	 

	  systemInfoModification 
	true
	 
	 

	  etws-PrimaryNotificationIndication
	Not present
	 
	 

	  nonCriticalExtension SEQUENCE {}
	Not present
	 
	 

	}
	 
	 
	 


Table 6.1.2.9.3.3-5: SystemInformationBlockType1 for Cell 3 and Cell 6 (step 6, Table 6.1.2.9.3.2-1)
	Derivation Path: 36.508 clause 4.4.3.2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellAccessRelatedInformation SEQUENCE {
	
	
	

	    plmn-IdentityList SEQUENCE (SIZE (1..6)) OF SEQUENCE {
	1 entry
	
	

	      cellReservedForOperatorUse
	notReserved
	
	Cell 3

	
	reserved
	
	Cell 6

	    }
	
	
	

	    cellBarred
	notBarred
	
	Cell 3 

Cell 6

	  }
	
	
	

	}
	
	
	


6.1.2.11
Inter-frequency cell reselection
6.1.2.11.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state }

ensure that {

  when { UE detects both intra-frequency and equal priority inter-frequency neigbour cells and the inter-frequency cell is the highest ranked cell }

    then { UE reselects the inter-frequency cell }

            }

6.1.2.11.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.304, clause 5.2.4.5 and 5.2.4.6.

[TS 36.304, clause 5.2.4.5]

…

Cell reselection to a cell on an equal priority E-UTRAN frequency shall be based on ranking for Intra-frequency cell reselection as defined in sub-clause 5.2.4.6. 

…

[TS 36.304, clause 5.2.4.6]

The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:
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where:

	Qmeas
	RSRP measurement quantity used in cell reselections.

	Qoffset
	For intra-frequency: Equals to Qoffsets,n, if Qoffsets,n is valid, otherwise this equals to zero.

For inter-frequency: Equals to Qoffsets,n plus Qoffsetfrequency, if Qoffsets,n is valid, otherwise this equals to Qoffsetfrequency.


The UE shall perform ranking of all cells that fulfil the cell selection criterion S, which is defined in 5.2.3.2, but may exclude all CSG cells that are known by the UE to be not allowed.
The cells shall be ranked according to the R criteria specified above, deriving Qmeas,n and Qmeas,s and calculating the R values using averaged RSRP results.
If a cell is ranked as the best cell the UE shall perform cell reselection to that cell. If this cell is found to be not-suitable, the UE shall behave according to subclause 5.2.4.4.

In all cases, the UE shall reselect the new cell, only if the following conditions are met:

-
the
new cell is better ranked than the serving cell during a time interval TreselectionRAT;

-
more than 1 second has elapsed since the UE camped on the current serving cell.

6.1.2.11.3
Test description

6.1.2.11.3.1
Pre-test conditions

System Simulator:

-
3 E-UTRA cells: 

-
Cell 1 E-UTRA serving cell 

-
Cell 2 E-UTRA intra-frequency cell 

-
Cell 3 E-UTRA inter-frequency cell

-
The parameters settings and power levels for Cell 1, Cell 2 and Cell 3 are selected according to [18] so that camping on Cell 1 is guaranteed (inter-frequency priority is equal to serving priority).

UE:

None.
Preamble:

-
The UE is in state Registered, Idle mode (state 2) on Cell 1 according to [18].

6.1.2.11.3.2
Test procedure sequence

Table 6.1.2.11.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the conditions after the preamble, while row marked "T1" is to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.
Table 6.1.2.11.3.2-1: Time instances of cell power level and parameter changes 

	
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	[-85]
	[-95]
	[-95]
	The power level values are such that SrxlevCell 1 > SrxlevCell 2 = SrxlevCell 3 so that camping on Cell 1 is guaranteed

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	[-85]
	[-95]
	[-75]
	The power level values are set so that RCell 2 < RCell 1 < RCell 3.


Table 6.1.2.11.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS changes Cell 3 level according to the row "T1" in table 6.1.2.11.3.2-1.
	-
	-
	-
	-

	2
	Check: Is there any random access requests from the UE on Cell 3?
	-
	-
	1
	P


6.1.2.11.3.3
Specific message contents

Table 6.1.2.11.3.3-1: Conditions for specific message contents
in Tables 6.1.2.11.3.3-2, 6.1.2.11.3.3-3 and 6.1.2.11.3.3-4 

	Condition  descriptions

	Cell 1

This condition applies to system information transmitted on Cell 1.

	Cell 2

This condition applies to system information transmitted on Cell 2.

	Cell 3

This condition applies to system information transmitted on Cell 3.


Table 6.1.2.11.3.3-2: SystemInformationBlockType1 for Cell 1 and Cell 3 (preamble and all steps, Table 6.1.2.11.3.2-2) 

	Derivation Path: 36.508 table 4.4.3.2-3

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  schedulingInfoList ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {}
	Combination 3 in TS 36.508 section 4.4.3.1
	SIB2, SIB3 and SIB5 are transmitted
	Cell 1

Cell 3

	}
	
	
	


Table 6.1.2.11.3.3-3: SystemInformationBlockType5 for Cell 1 and Cell 3 (preamble and all steps, Table 6.1.2.11.3.2-2) 

	Derivation path: 36.508 table 4.4.3.3-4

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType5 ::= SEQUENCE {
	
	
	

	  interFreqCarrierFreqList SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {
	1 entry
	
	

	    dl-CarrierFreq[1]
	EARFCN of Cell 3
	
	Cell 1

	
	EARFCN of Cell 1
	
	Cell 3

	  }
	
	
	

	}
	
	
	


6.1.2.15
Inter-frequency cell reselection according to cell reselection priority provided by SIBs

6.1.2.15.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state }

ensure that {

  when { UE detects the cell re-selection criteria are met for the cell which belongs to the equal priority frequency }

    then { UE reselects the cell which belongs to the equal priority frequency }

            }

(2)

with { UE in E-UTRA RRC_IDLE state }

ensure that {

  when { UE detects the cell re-selection criteria are met for the cell which belongs to the higher priority frequency }

    then { UE reselects the cell which belongs to the higher priority frequency }

            }

(3)

with { UE in E-UTRA RRC_IDLE state }

ensure that {

  when { UE detects the cell re-selection criteria are met for the cell which belongs to the lower priority frequency }

    then { UE reselects the cell which belongs to the lower priority frequency }

            }

6.1.2.15.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.304, clause 5.2.4.1, 5.2.4.2, 5.2.4.5 and 5.2.4.6.

[TS 36.304, clause 5.2.4.1]

Absolute priorities of different E-UTRAN frequencies or inter-RAT frequencies may be provided to the UE in the system information, in the RRCConnectionRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case of system information, an E-UTRAN frequency or inter-RAT frequency may be listed without providing a priority (i.e. the field cellReselectionPriority is absent for that frequency). If priorities are provided in dedicated signalling, the UE shall ignore all the priorities provided in system information. If UE is in camped on any cell state, UE shall only apply the priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated signalling unless specified otherwise. When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than the eight network configured values). The UE shall delete priorities provided by dedicated signalling when:

-
the UE enters RRC_CONNECTED state; or

-
the optional validity time of dedicated priorities (T320) expires; or

-
a PLMN selection is performed on request by NAS [5].

NOTE:
Equal priorities between RATs are not supported.

The UE shall only perform cell reselection evaluation for E-UTRAN frequencies and inter-RAT frequencies that are given in system information and for which the UE has a priority provided.
The UE shall not consider any black listed cells as candidate for cell reselection.

The UE shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e., T320 in E-UTRA, T322 in UTRA and [T3230, FFS] in GERAN), if configured, at inter-RAT cell (re)selection.

NOTE:
The network may assign dedicated cell reselection priorities for frequencies not configured by system information.
[TS 36.304, clause 5.2.4.2]

When evaluating for reselection purposes cell selection criterion or SnonServingCell,x, the UE shall use parameters provided by the serving cell.

Following rules are used by the UE to limit needed measurements:

-
If Sintrasearch is sent in the serving cell and SServingCell > Sintrasearch, UE may choose to not perform intra-frequency measurements.

-
If SServingCell <= Sintrasearch, or Sintrasearch is not sent in the serving cell UE shall perform intra-frequency measurements.

-
The UE shall apply the following rules for E-UTRAN inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority provided as defined in 5.2.4.1:

-
For an E-UTRAN inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current E-UTRA frequency the UE shall perform measurements of higher priority E-UTRAN inter-frequency or inter-RAT frequencies according to [10].

-
For an E-UTRAN inter-frequency with an equal or lower reselection priority than the reselection priority of the current E-UTRA frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current E-UTRAN frequency:

-
If Snonintrasearch is sent in the serving cell and SServingCell > Snonintrasearch UE may choose not to perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority.

-
If SServingCell <= Snonintrasearch or Snonintrasearch is not sent in the serving cell the UE shall perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority according to [10].

Where SServingCell is the Srxlev-value of the serving cell.

[TS 36.304, clause 5.2.4.5]

Criteria 1: the SnonServingCell,x of a cell on evaluated frequency is greater than Threshx, high during a time interval TreselectionRAT;

Cell reselection to a cell on a higher priority E-UTRAN frequency or inter-RAT frequency than serving frequency shall be performed if:

-
A cell of a higher priority E-UTRAN frequency or inter-RAT frequency fulfils criteria 1; and

-
more than 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a cell on a lower priority E-UTRAN frequency or inter-RAT frequency than serving frequency shall be performed if:

-
No cell on serving frequency or on an equal priority E-UTRAN frequency or on a higher priority E-UTRAN frequency or inter-RAT frequency than serving frequency fulfills the criteria 1; and

-
SServingCell < Threshserving, low and the SnonServingCell,x of a cell of a lower priority E-UTRAN frequency or inter-RAT frequency is greater than Threshx, low during a time interval TreselectionRAT; and

-
more than 1 second has elapsed since the UE camped on the current serving cell.

or if:

-
there are no candidate cells for reselection on serving frequency according to 5.2.4.4 or 5.3.1.

Cell reselection to a cell on an equal priority E-UTRAN frequency shall be based on ranking for Intra-frequency cell reselection as defined in sub-clause 5.2.4.6. 

For GERAN, UTRAN, and E-UTRAN, SnonServingCell,x is the Srxlev-value of an evaluated cell. For UTRAN FDD, Squal is higher than 0, as defined in [8].For cdma2000 RATs, SnonServingCell,x is equal to FLOOR(-2 x 10 x log10 Ec/Io) in units of 0.5 dB, as defined in [18], with Ec/Io referring to the value measured from the evaluated cell.

In all the above criteria the value of TreselectionRAT is scaled when the UE is in the medium or high mobility state as defined in subclause 5.2.4.3.1. If more than one cell meets the above criteria, the UE shall reselect a cell ranked as the best cell among the cells meeting the criteria on the highest priority frequencies or the highest priority RATif the highest priority RAT is E-UTRA according to criteria defined in 5.2.4.6.

[TS 36.304, clause 5.2.4.6]

The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:
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where:

	Qmeas
	RSRP measurement quantity used in cell reselections.

	Qoffset
	For intra-frequency: Equals to Qoffsets,n, if Qoffsets,n is valid, otherwise this equals to zero.

For inter-frequency: Equals to Qoffsets,n plus Qoffsetfrequency, if Qoffsets,n is valid, otherwise this equals to Qoffsetfrequency.


The UE shall perform ranking of all cells that fulfil the cell selection criterion S, which is defined in 5.2.3.2, but may exclude all CSG cells that are known by the UE to be not allowed.
The cells shall be ranked according to the R criteria specified above, deriving Qmeas,n and Qmeas,s and calculating the R values using averaged RSRP results.

If a cell is ranked as the best cell the UE shall perform cell re-selection to that cell. If this cell is found to be not-suitable, the UE shall behave according to subclause 5.2.4.4.

In all cases, the UE shall reselect the new cell, only if the following conditions are met:

-
the new cell is better ranked than the serving cell during a time interval TreselectionRAT;
-
more than 1 second has elapsed since the UE camped on the current serving cell.

6.1.2.15.3
Test description

6.1.2.15.3.1
Pre-test conditions

System Simulator:

-
Cell 1, Cell 3 and Cell 6.
UE:

None.

Preamble:

-
The UE is in state Registered, Idle mode (state 2) on Cell 1 according to [18].

6.1.2.15.3.2
Test procedure sequence

Table 6.1.2.15.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the conditions after the preamble, while columns marked "T1", "T2" and "T3" are to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.

Table 6.1.2.15.3.2-1: Time instances of cell power level and parameter changes 

	
	Parameter
	Unit
	Cell 1
	Cell 3
	Cell 6
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	[-90]
	”off”
	”off”
	The power level values are assigned to satisfy SrxlevCell 1 > 0, SrxlevCell 3 <= 0 and SrxlevCell 6 < ThreshCell 1,high such that camping on Cell 1 is guaranteed.

(NOTE 1).

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	[-90]
	[-75]
	”off”
	The power level valuesare  assigned to satisfy RCell 1 < RCell 3.

(NOTE 1).

	T2
	Cell-specific RS EPRE
	dBm/15kHz
	”off”
	[-75]
	[-75]
	The power level values are assigned to satisfy SrxlevCell 1 < 0 and SrxlevCell 6 > ThreshCell 3, high.

(NOTE 1).

	T3
	Cell-specific RS EPRE
	dBm/15kHz
	”off”
	[-75]
	[-95]
	The power level values are assigned to satisfy SrxlevCell 6 < Threshserving, low and SrxlevCell 3 > ThreshCell 6, low, SrxlevCell 1< 0.
(NOTE 1).

	NOTE 1:
Power level “Off” is defined in TS36.508 Table 6.2.2.1-1.


Table 6.1.2.15.3.2-2: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS changes Cell 3 and Cell 6 level according to the row "T1" in table 6.1.2.15.3.2-1.
	-
	-
	-
	-

	2
	Check: Is there any random access requests from the UE on Cell 3?
	-
	-
	1
	P

	3
	The SS changes Cell 1 and Cell 6 level according to the row "T2" in table 6.1.2.15.3.2-1.
	-
	-
	-
	-

	4
	Check: Is there any random access requests from the UE on Cell 6?
	-
	-
	2
	P

	5
	The SS changes Cell 6 level according to the row "T3" in table 6.1.2.15.3.2-1.
	-
	-
	-
	-

	6
	Check: Is there any random access requests from the UE on Cell 3?
	-
	-
	3
	P


6.1.2.15.3.3
Specific message contents

Table 6.1.2.15.3.3-1: Conditions for specific message contents
in Tables 6.1.2.15.3.3-2 and 6.1.2.15.3.3-3

	Condition
	Explanation

	Cell 1
	This condition applies to system information transmitted on Cell 1.

	Cell 3
	This condition applies to system information transmitted on Cell 3.

	Cell 6
	This condition applies to system information transmitted on Cell 6.


Table 6.1.2.15.3.3-2: SystemInformationBlockType1 for Cell 1, Cell 3 and Cell 6 (preamble and all steps, Table 6.1.2.15.3.2-2)

	Derivation Path: 36.508 table 4.4.3.2-3

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  SchedulingInfoList SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {}
	Combination 3 in TS 36.508 section 4.4.3.1
	SIB2, SIB3 and SIB5 are transmitted
	Cell 1

Cell 3

Cell 6

	}
	
	
	


Table 6.1.2.15.3.3-3: SystemInformationBlockType3 for Cell 6 (preamble and all steps, Table 6.1.2.15.3.2-2)

	Derivation path: 36.508 table 4.4.3.3-2

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType3 ::= SEQUENCE {
	
	
	

	  cellReselectionServingFreqInfo SEQUENCE {
	
	
	

	    threshServingLow
	10
	20 dB
	

	    cellReselectionPriority
	5
	
	

	  }
	
	
	

	}
	
	
	


Table 6.1.2.15.3.3-4: SystemInformationBlockType5 for Cell 1, Cell 3 and Cell 6 (preamble and all steps, Table 6.1.2.15.3.2-2)

	Derivation path: 36.508 table 4.4.3.3-4

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType5 ::= SEQUENCE {
	
	
	

	  interFreqCarrierFreqList SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {
	2 entries
	
	

	    dl-CarrierFreq[1]
	EARFCN of Cell 3
	
	Cell 1

	
	EARFCN of Cell 1
	
	Cell 3,
Cell 6

	    dl-CarrierFreq[2]
	EARFCN of Cell 6
	
	Cell 1,
Cell 3

	
	EARFCN of Cell 3
	
	Cell 6

	    threshX-High[2]
	10
	20 dB
	Cell 1,
Cell 3

	    cellReselectionPriority[2]
	5
	
	Cell 1,
Cell 3

	  }
	
	
	

	}
	
	
	


6.2.2.1
Inter-RAT cell Selection / from E-UTRA RRC_IDLE to UTRA_Idle, serving cell becomes non-suitable (SServingCell<0,barred)

6.2.2.1.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state }

ensure that {

  when { the serving cell becomes non-suitable and there is a suitable UTRA neighbour cell  }

   then { UE selects the suitable UTRA neighbour cell }

(2)

with { UE in E-UTRA RRC_IDLE state }

ensure that {

  when { the serving cell becomes barred and there is a suitable UTRA neighbour cell}

   then { UE selects the suitable UTRA neighbour cell }

            }

6.2.2.1.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.304, clause 4.1, 4.3,5.2.1, 5.2.3.2 and 5.3.1. TS 25.304, clause 5.2.3.2.

[TS 36.304, clause 4.1]

With the cell selection, the UE searches for a suitable cell of the selected PLMN and chooses that cell to provide available services, further the UE shall tune to its control channel. This choosing is known as "camping on the cell". 

The UE shall, if necessary, then register its presence, by means of a NAS registration procedure, in the tracking area of the chosen cell and as outcome of a successful Location Registration the selected PLMN becomes the registered PLMN [5].

If the UE finds a more suitable cell, according to the cell reselection criteria, it reselects onto that cell and camps on it. If the new cell does not belong to at least one tracking area to which the UE is registered, location registration is performed.

[TS 36.304, clause 4.3]

suitable cell:

A "suitable cell" is a cell on which the UE may camp on to obtain normal service. Such a cell shall fulfil all the following requirements.

· The cell is part of either: 

· the selected PLMN, or: 
· the registered PLMN, or:
· a PLMN of the Equivalent PLMN list
according to the latest information provided by NAS:

-
The cell is not barred, see subclause 5.3.1;

-
The cell is part of at least one TA that is not part of the list of "forbidden tracking areas for roaming" [4], which belongs to a PLMN that fulfils the first bullet above;

-
The cell selection criteria are fulfilled, see subclause 5.2.3.2;

-
For a CSG cell, the CSG ID is part of the allowed CSG list of the UE.

If more than one PLMN identity is broadcast in the cell, the cell is considered to be part of all TAs with TAIs constructed from the PLMN identities and the TAC broadcast in the cell.

barred cell:

A cell is barred if it is so indicated in the system information [3].
[TS 36.304, clause 5.2.1]

When camped on a cell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a better cell is found, that cell is selected.

[TS 36.304, clause 5.2.3.2]

The cell selection criterion S is fulfilled when: 
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Where: 

the signalled value QrxlevminOffset is only applied when a cell is evaluated for cell selection as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]. During this periodic search for higher priority PLMN the UE may check the S criteria of a cell using parameter values stored from a different cell of this higher priority PLMN.

	Srxlev
	Cell Selection RX level value (dB)

	Qrxlevmeas
	Measured cell RX level value (RSRP). 

	Qrxlevmin
	Minimum required RX level in the cell (dBm)

	Qrxlevminoffset
	Offset to the signalled Qrxlevmin taken into account in the Srxlev evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

	Pcompensation 
	max(PEMAX – PUMAX, 0) (dB)

	PEMAX
	Maximum TX power level an UE may use when transmitting on the uplink in the cell (dBm) defined as PEMAX in [TS 36.101]

	PUMAX
	Maximum RF output power of the UE (dBm) according to the UE power class as defined in [TS 36.101]


[TS 36.304, clause 5.3.1]

Cell status and cell reservations are indicated in the SystemInformationBlockType1 [3] by means of two Information Elements:

-
cellBarred (IE type: "barred" or "not barred") 
In case of multiple PLMNs indicated in SIB1, this IE is common for all PLMNs

…
When cell status is indicated as "not barred" and "not reserved" for operator use,

-
All UEs shall treat this cell as candidate during the cell selection and cell re-selection procedures.

…

When cell status "barred" is indicated or to be treated as if the cell status is "barred",

-
The UE is not permitted to select/re-select this cell, not even for emergency calls.

-
The UE shall select another cell according to the following rule:

-
If the cell is a CSG cell:

-
the UE may select another cell on the same frequency if the selection/reselection criteria are fulfilled.

-
else

-
If the IE intraFreqReselection in IE cellAccessRelatedInfo in SystemInformationBlockType1 is set to "allowed", the UE may select another cell on the same frequency if re-selection criteria are fulfilled.

-
The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

-
If the IE intraFreqReselection in IE cellAccessRelatedInfo in SystemInformationBlockType1 is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell.

-
The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

The cell selection of another cell may also include a change of RAT.

[TS 25.304, clause 5.2.3.2]

The cell selection criterion S is fulfilled when:


[image: image13.wmf]for FDD cells:

Srxlev > 0  AND Squal > 0

for TDD cells:

Srxlev > 0


Where:


[image: image14.wmf]Squal = 

Q

qualmeas

 – 

Qqualmin

Srxlev = 

Q

rxlevmeas

 - 

Qrxlevmin - 

Pcompensation


	Squal
	Cell Selection quality value (dB)

Applicable only for FDD cells.

	Srxlev
	Cell Selection RX level value (dB)

	Qqualmeas
	Measured cell quality value. The quality of the received signal expressed in CPICH Ec/N0 (dB) for FDD cells. CPICH Ec/N0 shall be averaged as specified in [10]. Applicable only for FDD cells.

	Qrxlevmeas
	Measured cell RX level value. This is received signal, CPICH RSCP for FDD cells (dBm) and P-CCPCH RSCP for TDD cells (dBm).

	Qqualmin
	Minimum required quality level in the cell (dB). Applicable only for FDD cells.

	Qrxlevmin
	Minimum required RX level in the cell (dBm)

	Pcompensation
	max(UE_TXPWR_MAX_RACH – P_MAX, 0) (dB)

	UE_TXPWR_MAX_RACH
	Maximum TX power level an UE may use when accessing the cell on RACH (read in system information) (dBm)

	P_MAX
	Maximum RF output power of the UE (dBm)


6.2.2.1.3
Test description

6.2.2.1.3.1
Pre-test conditions

System Simulator:

-
Cell 1 and Cell 5

UE:

None.

Preamble:

-
UE is in state Registered, Idle Mode (state 2) according to [18] in cell 1.

6.2.2.1.3.2
Test procedure sequence

Tables 6.2.2.1.3.2-1 & 6.2.2.1.3.2-2 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the initial conditions, while rows marked "T1" or "T2" are to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.

Table 6.2.2.1.3.2-1: Time instances of cell power level and parameter changes 

	
	Parameter
	Unit
	Cell 1
	Remark

	T0
	Cell-specific RS EPRE
	dBm
	-60
	

	
	Qrxlevmin
	dBm
	-110
	Default value

	
	Qrxlevminoffset
	dB
	0
	Default value

	
	Qhyst
	dB
	0
	Default value

	
	Treselection
	s
	7
	Cell reselection timer values for EUTRA cells

	
	Srxlev*
	dB
	50
	Cell  1 is the strongest cell 

	T1
	Cell-specific RS EPRE
	dBm
	-120
	SrxlevCell 1 < 0

	
	Srxlev*
	dB
	-10
	Cell  5 becomes the strongest cell 

	T2
	Cell-specific RS EPRE
	dBm
	-60
	SrxlevCell 1  > SrxlevCell 5  > 0

	
	Srxlev*
	dB
	50
	

	
	cellBarred
	-
	Barred
	Serving cell becomes barred

	Note : Srxlev is calculated in the UE


Table 6.2.2.1.3.2-2: Time instances of cell power level and parameter changes 

	
	Parameter
	Unit
	Cell 5
	Remark

	T0
	CPICH_Ec
	dBm/3.84 MHz
	OFF
	Camping on Cell 1 is guaranteed

	
	Qrxlevmin
	dBm
	-110
	

	
	Srxlev*
	dB
	N/A
	

	T1
	CPICH_Ec
	dBm/3.84 MHz
	-70
	SrxlevCell 5 > 0

	
	Srxlev*
	dB
	40
	Cell  5 becomes the strongest cell 

	Note : Srxlev is calculated in the UE


Table 6.2.2.1.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS re-adjusts the cell-specific reference signal level of Cell 1 according to row "T1" in table 6.1.2.3.3.2-1 & cell 5 power level is set according to row "T1" in table 6.1.2.3.3.2-2.
	-
	-
	-
	-

	2
	Check: Does the UE initiate a random access on Cell 5?
	-
	-
	1
	P

	3
	UE is switched off (performs DETACH at switch off) and SS re-adjusts the cell-specific reference signal level of Cell 1 according to row "T0" in table 6.1.2.3.3.2-1 & cell 5 power level is set according to row "T0" in table 6.1.2.3.3.2-2.
	-
	-
	-
	-

	4
	UE is switched on
	-
	-
	-
	-

	5
	UE performs registration in cell 1
	-
	-
	-
	-

	6
	SS changes serving cell signal level and SIB1 IE cellBarred according to row "T2" in table 6.1.2.3.3.2-1 and transmits a Paging message including systemInfoModification & cell 5 power level is set according to row "T1" in table 6.1.2.3.3.2-2.
	-
	-
	-
	-

	7
	Check: Does the UE initiate a random access on Cell 5?
	-
	-
	2
	P


Table 6.2.2.1.3.3-4: SystemInformationBlockType1 for cells 1 (preamble and all steps, Table 6.2.2.1.3.2-1)

	Derivation Path: 36.508 clause 4.4.3.2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellSelectionInfo SEQUENCE {
	
	
	

	    q-Rxlevmin
	-55 (-110 dBm)
	
	

	    q-Rxlevminoffset
	Not present
	
	

	  }
	
	
	

	  schedulingInformation ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {}
	Combination 1 in TS 36.508 section 4.4.3.1.1
	Only SIB2 and SIB3 are transmitted
	

	}
	
	
	


6.2.2.2
Inter-RAT cell Selection / from E-UTRA RRC_IDLE to GSM_Idle/GPRS Packet_idle, serving cell becomes non-suitable (SServingCell<0,barred)

6.2.2.2.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state }

ensure that {

  when { the serving cell becomes non-suitable and there is a suitable GSM neighbour cell  }

   then { UE selects the suitable GSM neighbour cell }

(2)

with { UE in E-UTRA RRC_IDLE state }

ensure that {

  when { the serving cell becomes barred and there is a suitable GSM neighbour cell}

   then { UE selects the suitable GSM neighbour cell }

            }

6.2.2.2.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.304, clause 4.1, 4.3,5.2.1, 5.2.3.2, 5.3.1, 43.022, clause 3.6 and TS 45.008, clause 6.4.

[TS 36.304, clause 4.1]

With the cell selection, the UE searches for a suitable cell of the selected PLMN and chooses that cell to provide available services, further the UE shall tune to its control channel. This choosing is known as "camping on the cell". 

The UE shall, if necessary, then register its presence, by means of a NAS registration procedure, in the tracking area of the chosen cell and as outcome of a successful Location Registration the selected PLMN becomes the registered PLMN [5].

If the UE finds a more suitable cell, according to the cell reselection criteria, it reselects onto that cell and camps on it. If the new cell does not belong to at least one tracking area to which the UE is registered, location registration is performed.

[TS 36.304, clause 4.3]

suitable cell:

A "suitable cell" is a cell on which the UE may camp on to obtain normal service. Such a cell shall fulfil all the following requirements.

· The cell is part of either: 

· the selected PLMN, or: 
· the registered PLMN, or:
· a PLMN of the Equivalent PLMN list
according to the latest information provided by NAS:

-
The cell is not barred, see subclause 5.3.1;

-
The cell is part of at least one TA that is not part of the list of "forbidden tracking areas for roaming" [4], which belongs to a PLMN that fulfils the first bullet above;

-
The cell selection criteria are fulfilled, see subclause 5.2.3.2;

-
For a CSG cell, the CSG ID is part of the allowed CSG list of the UE.

If more than one PLMN identity is broadcast in the cell, the cell is considered to be part of all TAs with TAIs constructed from the PLMN identities and the TAC broadcast in the cell.

barred cell:

A cell is barred if it is so indicated in the system information [3].
[TS 36.304, clause 5.2.1]

When camped on a cell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a better cell is found, that cell is selected.

[TS 36.304, clause 5.2.3.2]

The cell selection criterion S is fulfilled when:
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Where: 

the signalled value QrxlevminOffset is only applied when a cell is evaluated for cell selection as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]. During this periodic search for higher priority PLMN the UE may check the S criteria of a cell using parameter values stored from a different cell of this higher priority PLMN.

	Srxlev
	Cell Selection RX level value (dB)

	Qrxlevmeas
	Measured cell RX level value (RSRP). 

	Qrxlevmin
	Minimum required RX level in the cell (dBm)

	Qrxlevminoffset
	Offset to the signalled Qrxlevmin taken into account in the Srxlev evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

	Pcompensation 
	max(PEMAX – PUMAX, 0) (dB)

	PEMAX
	Maximum TX power level an UE may use when transmitting on the uplink in the cell (dBm) defined as PEMAX in [TS 36.101]

	PUMAX
	Maximum RF output power of the UE (dBm) according to the UE power class as defined in [TS 36.101]


[TS 36.304, clause 5.3.1]

Cell status and cell reservations are indicated in the SystemInformationBlockType1 [3] by means of two Information Elements:

-
cellBarred (IE type: "barred" or "not barred") 
In case of multiple PLMNs indicated in SIB1, this IE is common for all PLMNs

…
When cell status is indicated as "not barred" and "not reserved" for operator use,

-
All UEs shall treat this cell as candidate during the cell selection and cell re-selection procedures.

…

When cell status "barred" is indicated or to be treated as if the cell status is "barred",

-
The UE is not permitted to select/re-select this cell, not even for emergency calls.

-
The UE shall select another cell according to the following rule:

-
If the cell is a CSG cell:

-
the UE may select another cell on the same frequency if the selection/reselection criteria are fulfilled.

-
else

-
If the IE intraFreqReselection in IE cellAccessRelatedInfo in SystemInformationBlockType1 is set to "allowed", the UE may select another cell on the same frequency if re-selection criteria are fulfilled.

-
The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

-
If the IE intraFreqReselection in IE cellAccessRelatedInfo in SystemInformationBlockType1 is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell.

-
The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

The cell selection of another cell may also include a change of RAT.

[TS 43.022, clause 3.6]

The MS uses a "path loss criterion" parameter C1 to determine whether a cell is suitable to camp on. C1 depends on 4 parameters:

i)
The received signal level (suitably averaged);

ii)
The parameter RXLEV_ACCESS_MIN, which is broadcast as system information, and is related to the minimum signal that the operator wants the network to receive when being initially accessed by an MS;

iii)
The parameter MS_TXPWR_MAX_CCH, which is also broadcast as system information, and is the maximum power that an MS may use when initially accessing the network;

iv)
The maximum power of the MS.

The formula for determining C1 is given in 3GPP TS 45.008.

Use of the parameter C1 enables the MS to determine whether communication is possible with the network in the absence of interference. However because of the possibility of interference degrading the communications, an additional safeguard is used. This is to monitor the success rate of the MS in decoding signalling blocks of the paging subchannel. If there is a downlink signalling failure, i.e. the success rate drops too low, this indicates probable interference on the downlink, and the MS attempts to find another suitable cell. Downlink signalling failure monitoring is specified in 3GPP TS 45.008.

In order to optimize cell reselection, additional cell reselection parameters can be broadcast as system information of each cell. The cell reselection process employs a parameter C2 which depends on these parameters.

The parameters used to calculate C2 are as follows:

i)
CELL_RESELECT_OFFSET (see subclause 3.5.2.2);

ii)
PENALTY_TIME;


When the MS places the cell on the list of the strongest carriers as specified in 3GPP TS 45.008, it starts a timer which expires after the PENALTY_TIME. This timer will be reset when the cell is taken off the list. For the duration of this timer, C2 is given a negative offset. This will tend to prevent fast moving MSs from selecting the cell.

iii)
TEMPORARY_OFFSET;


This is the amount of the negative offset described in (ii) above. An infinite value can be applied, but a number of finite values are also possible.

The permitted values of these parameters and the way in which they are combined to calculate C2 are defined in 3GPP TS 45.008.

Instead of the parameter C2, a GPRS MS applies the corresponding GPRS parameter if provided.

[TS 45.008, clause 6.4]

The path loss criterion parameter C1 used for cell selection and reselection is defined by:

C1 = (A ‑ Max(B,0))

where


A








=
RLA_C ‑ RXLEV_ACCESS_MIN
B








=
MS_TXPWR_MAX_CCH ‑ P

except for the class 3 DCS 1 800 MS where:


B








=
MS_TXPWR_MAX_CCH + POWER OFFSET ‑ P
RXLEV_ACCESS_MIN

=
Minimum received signal level at the MS required for access to the system.
MS_TXPWR_MAX_CCH

=
Maximum TX power level an MS may use when accessing the system 










until otherwise commanded.


POWER OFFSET



=
The power offset to be used in conjunction with the MS TXPWR 










MAX CCH parameter by the class 3 DCS 1 800 MS.
P








=
Maximum RF output power of the MS.

All values are expressed in dBm.

The path loss criterion (3GPP TS 43.022) is satisfied if C1 > 0.

6.2.2.2.3
Test description

6.2.2.2.3.1
Pre-test conditions

System Simulator:

-
Cell 1 and Cell 24
UE:

None.

Preamble:

-
UE is in state Registered, Idle Mode (state 2) according to [18] in cell 1.

6.2.2.2.3.2
Test procedure sequence

Tables 6.2.2.2.3.2-1 & 6.2.2.2.3.2-2 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the initial conditions, while rows marked "T1" or "T2" are to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.

Table 6.2.2.2.3.2-1: Time instances of cell power level and parameter changes 

	
	Parameter
	Unit
	Cell 1
	Remark

	T0
	Cell-specific RS EPRE
	dBm
	-60
	

	
	Qrxlevmin
	dBm
	-110
	Default value

	
	Qrxlevminoffset
	dB
	0
	Default value

	
	Qhyst
	dB
	0
	Default value

	
	Treselection
	s
	7
	Cell reselection timer values for EUTRA cells

	
	Srxlev*
	dB
	50
	Cell  1 is the strongest cell 

	T1
	Cell-specific RS EPRE
	dBm
	-120
	SrxlevCell 1 < 0

	
	Srxlev*
	dB
	-10
	Cell  5 becomes the strongest cell 

	T2
	Cell-specific RS EPRE
	dBm
	-60
	SrxlevCell 1  > SrxlevCell 24  > 0

	
	Srxlev*
	dB
	50
	

	
	cellBarred
	-
	Barred
	Serving cell becomes barred

	Note : Srxlev is calculated in the UE


Table 6.2.2.2.3.2-2: Time instances of cell power level and parameter changes 

	
	Parameter
	Unit
	Cell 24
	Remark

	T0
	RF Signal Level
	dBm
	OFF
	Camping on Cell 1 is guaranteed

	
	RXLEV_ACCESS_MIN
	dBm
	-100
	

	
	C1*
	dB
	N/A
	

	T1
	RF Signal Level
	dBm
	-80
	SrxlevCell 24 > 0

	
	C1*
	dB
	20
	Cell  [23] becomes the strongest cell 

	Note : Srxlev is calculated in the UE


Table 6.2.2.2.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS re-adjusts the cell-specific reference signal level of Cell 1 according to row "T1" in table 6.1.2.3.3.2-1 & cell 24] power level is set according to row "T1" in table 6.1.2.3.3.2-2.
	-
	-
	-
	-

	2
	Check: Does the UE initiate a random access on Cell 24?
	-
	-
	1
	P

	3
	UE is switched off (performs DETACH at switch off) and SS re-adjusts the cell-specific reference signal level of Cell 1 according to row "T0" in table 6.1.2.3.3.2-1 & Cell 24 power level is set according to row "T0" in table 6.1.2.3.3.2-2.
	-
	-
	-
	-

	4
	UE is switched on
	-
	-
	-
	-

	5
	UE performs registration on cell 1
	-
	-
	-
	-

	6
	SS changes serving cell signal level and SIB1 IE cellBarred according to row "T2" in table 6.1.2.3.3.2-1 and transmits a Paging message including systemInfoModification & Cell 24 power level is set according to row "T1" in table 6.1.2.3.3.2-2.
	-
	-
	-
	-

	7
	Check: Does the UE initiate a random access on Cell 24?
	-
	-
	2
	P


Table 6.2.2.2.3.3-4: SystemInformationBlockType1 for cells 1 (preamble and all steps, Table 6.2.2.2.3.2-1)

	Derivation Path: 36.508 clause 4.4.3.2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellSelectionInfo SEQUENCE {
	
	
	

	    q-Rxlevmin
	-55 (-110 dBm)
	
	

	    q-Rxlevminoffset
	Not present
	
	

	  }
	
	
	

	  schedulingInformation ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {}
	Combination 1 in TS 36.508 section 4.4.3.1.1
	Only SIB2 and SIB3 are transmitted
	

	}
	
	
	


6.2.2.3
Inter-RAT Cell selection / from E-UTRA RRC_IDLE to HRPD Idle, when the serving cell becomes non-suitable (SServingCell<0)
6.2.2.3.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state }

ensure that {

  when { the serving cell becomes non-suitable (SServingCell<0)and there is a suitable neighbour HRPD cell (S>0) }

   then { UE selects the suitable neighbour HRPD cell }

            }            
6.2.2.3.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS36.300, clause 10.1.1.1 and TS 36.304, clause 4.1, 5.2.1, and 5.2.3.2.

[TS 36.300, clause 10.1.1.1]

...

Cell selection:

-
The UE NAS identifies a selected PLMN and equivalent PLMNs;

-
The UE searches the E-UTRA frequency bands and for each carrier frequency identifies the strongest cell. It reads cell system information broadcast to identify its PLMN(s):

-
The UE may search each carrier in turn ("initial cell selection") or make use of stored information to shorten the search ("stored information cell selection").

-
The UE seeks to identify a suitable cell; if it is not able to identify a suitable cell it seeks to identify an acceptable cell. When a suitable cell is found or if only an acceptable cell is found it camps on that cell and commence the cell reselection procedure:

-
A suitable cell is one for which the measured cell attributes satisfy the cell selection criteria; the cell PLMN is the selected PLMN, registered or an equivalent PLMN; the cell is not barred or reserved and the cell is not part of a tracking area which is in the list of "forbidden tracking areas for roaming";

-
An acceptable cell is one for which the measured cell attributes satisfy the cell selection criteria and the cell is not barred;

...

[TS 36.304, clause 4.1]

...

With the cell selection, the UE searches for a suitable cell of the selected PLMN and chooses that cell to provide available services, further the UE shall tune to its control channel. This choosing is known as "camping on the cell". 

The UE will, if necessary, then register its presence, by means of a NAS registration procedure, in the tracking area of the chosen cell and as outcome of a successful Location Registration the selected PLMN becomes the registered PLMN [5].

If the UE finds a more suitable cell, according to the cell reselection criteria, it reselects onto that cell and camps on it. If the new cell does not belong to at least one tracking area to which the UE is registered, location registration is performed.

...

[TS 36.304, clause 5.2.1]

...

When camped on a cell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a better cell is found, that cell is selected.
[TS 36.304, clause 5.2.3.2]

The cell selection criterion S is fulfilled when:
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Where: 

the signalled value QrxlevminOffset is only applied when a cell is evaluated for cell selection as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]. During this periodic search for higher priority PLMN the UE may check the S criteria of a cell using parameter values stored from a different cell of this higher priority PLMN.

	Srxlev
	Cell Selection RX level value (dB)

	Qrxlevmeas
	Measured cell RX level value (RSRP). 

	Qrxlevmin
	Minimum required RX level in the cell (dBm)

	Qrxlevminoffset
	Offset to the signalled Qrxlevmin taken into account in the Srxlev evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

	Pcompensation 
	[FFS]


6.2.2.3.3
Test description

6.2.2.3.3.1
Pre-test conditions

System Simulator:
-
Cell 1 is high quality cell on E-UTRA

-
Cell 15 is high quality cell on HRPD

UE:

None

Preamble:

-
UE is in state Registered, Idle Mode (state 2) according to [18].
6.2.2.3.3.2
Test procedure sequence

Table 6.2.2.3.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the initial conditions, while rows marked "T1" and "T2" are to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.
Table 6.2.2.3.3.2-1: Time instances of cell power level and parameter changes

	
	Parameter
	Unit
	Cell 1
	Cell 15
	Remark

	T0
	Cell-specific RS EPRE
	dBm
	-60
	-
	SrxlevCell 1 >0 and Cell 15 is off such that camping on Cell 1 is guaranteed

	
	Srxlev*
	dB
	50
	
	

	T1
	FLOOR(-2 x 10 x log10 Ec/Io)
	dB
	-
	[FFS]
	Cell 15 is on

	T2
	Cell-specific RS EPRE
	dBm
	120
	-
	SrxlevCell 1 <0 and Cell 15 becomes the strongest cell

	
	Srxlev*
	dB
	-10
	
	


Table 6.2.2.3.3.2-2: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS re-adjusts the cell-specific reference signal level of Cell 1 according to "T2" in 6.2.2.3.3.2.
	-
	-
	-
	-

	2
	Check: Does the UE transmit an Access Probe on Cell 15?
	-->
	Access Probe
	1
	P


6.2.2.3.3.3
Specific message contents

Table 6.2.2.3.3.3-1 SystemInformationBlockType1 to Cell 1 (Preamble and all steps, table 6.2.2.3.3.2-1)

	Derivation path: 36.508 table clause 4.4.3.2

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellSelectionInfo SEQUENCE {
	
	
	

	    q-Rxlevmin
	-55 (-110 dBm)
	
	

	    q-Rxlevminoffset
	Not present
	
	

	  }
	
	
	

	  schedulingInformation ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {}
	Combination 6 in TS 36.508 section 4.4.3.1.1
	
	

	}
	
	
	


Table 6.2.2.3.3.3-2: SystemInformationBlockType8 to Cell 1 (Preamble and all steps, table 6.2.2.3.3.2-1)
	Derivation path: 36.508 table 4.4.3.3

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType8 ::= SEQUENCE {
	
	
	

	  cdma2000-SystemTimeInfo SEQUENCE {
	
	
	

	    cdma-EUTRA-Synchronisation
	TRUE
	
	

	    cdma-SystemTime CHOICE {
	
	
	

	      cdma-SynchronousSystemTime
	A valid value as per TS 36.331 and calculated by the SS
	
	

	    }
	
	
	

	  }
	
	
	

	  searchWindowSize
	5
	
	

	  hrpd-Parameters SEQUENCE {
	
	
	HRPD

	    hrpd-CellReselectionParameters SEQUENCE {
	
	
	

	      hrpd-BandClassList SEQUENCE (SIZE (1..maxCDMA -BandClass)) OF SEQUENCE {
	The same number of entries as the configured HRPD carriers
	
	

	        hrpd-BandClass
	Band Class of frequency under test
	[Set according to specific test case]
	

	        hrpd-CellReselectionPriority
	5
	[3 is applicable when HRPD is lower priority than E-UTRA. 5 is applicable when HRPD is higher priority than E-UTRA]
	

	        threshX-High
	FFS
	INTEGER (0..63)
	

	        threshX-Low
	FFS
	INTEGER (0..63)
	

	      }
	
	
	

	      t-ReselectionCDMA-HRPD
	[7]
	INTEGER (0..7)
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


6.2.3.1
Inter-RAT Cell Reselection / from E-UTRA RRC_IDLE to GSM_Idle/GPRS Packet_Idle

6.2.3.1.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state }

ensure that {

  when { UE detects the cell re-selection criteria are met for the cell which belongs to the higher priority inter-RAT(GERAN) frequency for TreselectionRAT }

    then { UE reselects the cell which belongs to the higher priority inter-RAT(GERAN) frequency }

            }

(2)

with { UE in E-UTRA RRC_IDLE state }

ensure that {

  when { UE detects the cell re-selection criteria are met for the cell which belongs to the lower priority inter-RAT(GERAN) frequency for TreselectionRAT}

    then { UE reselects the cell which belongs to the lower priority inter-RAT(GERAN) frequency }

            }

6.2.3.1.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.304, clause 5.2.4.1, 5.2.4.2 and  5.2.4.5.

[TS 36.304, clause 5.2.4.1]

 Absolute priorities of different E-UTRAN frequencies or inter-RAT frequencies may be provided to the UE in the system information, in the RRCConnectionRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case of system information, an E-UTRAN frequency or inter-RAT frequency may be listed without providing a priority (i.e. the field cellReselectionPriority is absent for that frequency). If priorities are provided in dedicated signalling, the UE shall ignore all the priorities provided in system information. If UE is in camped on any cell state, UE shall only apply the priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated signalling unless specified otherwise. When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than the eight network configured values). The UE shall delete priorities provided by dedicated signalling when:

· the UE enters RRC_CONNECTED state; or

· the optional validity time of dedicated priorities (T320) expires; or

· a PLMN selection is performed on request by NAS [5].

NOTE:
Equal priorities between RATs are not supported.

The UE shall only perform cell reselection evaluation for E-UTRAN frequencies and inter-RAT frequencies that are given in system information and for which the UE has a priority provided.

The UE shall not consider any black listed cells as candidate for cell reselection.

The UE shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e., T320 in E-UTRA, T322 in UTRA and [T3230, FFS] in GERAN), if configured, at inter-RAT cell (re)selection.

NOTE:
The network may assign dedicated cell reselection priorities for frequencies not configured by system information.

[TS 36.304, clause 5.2.4.2]

When evaluating for reselection purposes cell selection criterion or SnonServingCell,x, the UE shall use parameters provided by the serving cell.

Following rules are used by the UE to limit needed measurements:

-
If Sintrasearch is sent in the serving cell and SServingCell > Sintrasearch, UE may choose to not perform intra-frequency measurements.

-
If SServingCell <= Sintrasearch, or Sintrasearch is not sent in the serving cell UE shall perform intra-frequency measurements.

-
The UE shall apply the following rules for E-UTRAN inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority provided as defined in 5.2.4.1:
-
For an E-UTRAN inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current E-UTRA frequency the UE shall perform measurements of higher priority E-UTRAN inter-frequency or inter-RAT frequencies according to [10].
-
For an E-UTRAN inter-frequency with an equal or lower reselection priority than the reselection priority of the current E-UTRA frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current E-UTRAN frequency:
-
If Snonintrasearch is sent in the serving cell and SServingCell > Snonintrasearch UE may choose not to perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority.
-
If SServingCell <= Snonintrasearch or Snonintrasearch is not sent in the serving cell the UE shall perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority according to [10].

Where SServingCell is the Srxlev-value of the serving cell.

 [TS 36.304, clause 5.2.4.5]

Criteria 1: the SnonServingCell,x of a cell on evaluated frequency is greater than Threshx, high during a time interval TreselectionRAT;

Cell reselection to a cell on a higher priority E-UTRAN frequency or inter-RAT frequency than serving frequency shall be performed if:

-
A cell of a higher priority E-UTRAN frequency or inter-RAT frequency fulfils criteria 1; and

· more than 1 second has elapsed since the UE camped on the current serving cell.
Cell reselection to a cell on a lower priority E-UTRAN frequency or inter-RAT frequency than serving frequency shall be performed if:
-
No cell on serving frequency or on an equal priority E-UTRAN frequency or on a higher priority E-UTRAN frequency or inter-RAT frequency than serving frequency fulfills the criteria 1; and
-
SServingCell < Threshserving, low and the SnonServingCell,x of a cell of a lower priority E-UTRAN frequency or inter-RAT frequency is greater than Threshx, low  during a time interval TreselectionRAT; and

-
more than 1 second has elapsed since the UE camped on the current serving cell.

or if:

-
there are no candidate cells for reselection on serving frequency according to 5.2.4.4 or 5.3.1.

Cell reselection to a cell on an equal priority E-UTRAN frequency shall be based on ranking for Intra-frequency cell reselection as defined in sub-clause 5.2.4.6. 

For GERAN, UTRAN, and E-UTRAN, SnonServingCell,x is the Srxlev-value of an evaluated cell. For UTRAN FDD, Squal is higher than 0, as defined in [8]. For cdma2000 RATs, SnonServingCell,x is equal to FLOOR(-2 x 10 x log10 Ec/Io) in units of 0.5 dB, as defined in [18], with Ec/Io referring to the value measured from the evaluated cell.

6.2.3.1.3
Test description

6.2.3.1.3.1
Pre-test conditions

System Simulator:

-
Cell 1 Cell 24 and Cell 25.

UE:

None.

Preamble:

-
The UE is in state Registered, Idle mode (state 2) on Cell 1 according to [18].

6.2.3.1.3.2
Test procedure sequence

Tables 6.2.3.1.3.2-1 & 6.2.3.1.3.2-2 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the initial conditions, while rows marked "T1" or "T2" are to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.

Table 6.2.3.1.3.2-1: Time instances of cell power level and parameter changes for E-UTRA cells

	
	Parameter
	Unit
	Cell 1
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	-60
	

	
	Qrxlevmin
	dBm
	-106
	Default value

	
	Qrxlevminoffset
	dB
	0
	Default value

	
	Qhyst
	dB
	0
	Default value

	
	Srxlev*
	dB
	46
	Cell  1 is the strongest cell 

	
	s-NonIntraSearch
	dB
	N/A
	Not transmitted

Default value

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	-70
	SrxlevCell 1  >0

	
	Srxlev*
	dB
	36
	SrxlevCell 1  > SrxlevCell 24  > 0

	T2
	Cell-specific RS EPRE
	dBm/15kHz
	-100
	SrxlevCell 1  <20 [threshServingLow]

	
	Srxlev*
	dB
	6
	

	Note : Srxlev is calculated in the UE


Table 6.2.3.1.3.2-2: Time instances of cell power level and parameter changes for GERAN cells

	
	Parameter
	Unit
	Cell 24
	Cell 25
	Remark

	T0
	RF Signal Level
	dBm
	OFF
	OFF
	Camping on Cell 1 is guaranteed

	
	RXLEV_ACCESS_MIN
	dBm
	-101
	-101
	

	
	C1*
	dB
	N/A
	N/A
	

	T1
	RF Signal Level
	dBm
	-80
	OFF
	SrxlevCell 24 > 4[threshX-High]

	
	C1*
	dB
	21
	N/A
	

	T2
	RF Signal Level
	dBm
	OFF
	-80
	

	
	C1*
	dB
	N/A
	21
	SrxlevCell 25 > 4[threshX-Low]

	Note : C1 is calculated in the UE


Table 6.2.3.1.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS changes Cell 1 according to the row "T1" in table 6.2.3.1.3.2-1and Cell 24 level according to the row "T1" in table 6.2.3.1.3.2-2.
	-
	-
	-
	-

	2
	Check: For 5 seconds, is there any random access requests from the UE on Cell 24?
	-
	-
	1
	F

	3
	Check: Does the UE initiate a random access on Cell 24?
	-
	-
	1
	P

	4
	Wait for [5 s].
	-
	-
	-
	-

	5
	The SS changes Cell 1 according to the row "T0" in table 6.2.3.1.3.2-1and Cell 24 level according to the row "T0" in table 6.2.3.1.3.2-2
	-
	-
	-
	-

	6
	UE reselects Cell 1 and completes tracking area update procedure.
	-
	-
	-
	-

	7
	Wait for [5s].
	-
	-
	-
	-

	8
	The SS changes Cell 1 according to the row "T2" in table 6.2.3.1.3.2-1and Cell 25 level according to the row "T2" in table 6.2.3.1.3.2-2.
	-
	-
	-
	-

	9
	Check: : For 5 seconds, does the UE initiate a random access on Cell 25?
	
	
	2
	F

	10
	Check: Does the UE initiate a random access on Cell 25?
	-
	-
	2
	P


6.2.3.1.3.3
Specific message contents

Table 6.2.3.1.3.3-1: Table 4.4.3.3-2: SystemInformationBlockType3 cell 1[preamble]
	Derivation Path: 36.508 table 4.4.3.3-2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType3 ::= SEQUENCE {
	
	
	

	  cellReselectionServingFreqInfo SEQUENCE {
	
	
	

	    s-NonIntraSearch
	Not present
	
	

	    threshServingLow
	10
	Actual value =20 dB
	

	    cellReselectionPriority
	4
	A middle value in the range has been selected.
	

	  }
	
	
	

	}
	
	
	


Table 6.2.3.1.3.3-2: SystemInformationBlockType7 cell 1[preamble]
	Derivation Path: 36.508 table 4.4.3.3-6

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType7 ::= SEQUENCE {
	
	
	

	  t-ReselectionGERAN
	7
	INTEGER (0..7)
	

	  speedDependentScalingParameters SEQUENCE {}
	Not present
	
	

	  carrierFreqsInfoList SEQUENCE (SIZE (1..maxGNFG)) OF SEQUENCE {
	2 elements
	
	

	    CarrierFreqsGERAN SEQUENCE {
	
	
	

	      startingARFCN
	Same as cell 24
	
	

	      bandIndicator
	Same as cell 24
	
	

	      followingARFCNs CHOICE {
	
	
	

	        equallySpacedARFCNs SEQUENCE {
	
	
	

	          arfcn-Spacing
	Same as cell 24
	
	

	          numberOfFollowingARFCNs
	Same as cell 24
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	    commonInfo SEQUENCE {
	
	
	

	      geran-CellReselectionPriority
	5
	Greater than EUTRA Freq
	

	      ncc-Permitted
	‘11111111’B
	
	

	      q-RxLevMin
	2
	The actual value of Qrxlevmin in dBm = (IE value * 2) ( 115.
	

	      threshX-High
	2
	Actual value =4 dB
	

	      threshX-Low
	2
	Actual value =4 dB
	

	    }
	
	
	

	    CarrierFreqsGERAN SEQUENCE {
	
	
	

	      startingARFCN
	Same as cell 25
	
	

	      bandIndicator
	Same as cell 25
	
	

	      followingARFCNs CHOICE {
	
	
	

	        equallySpacedARFCNs SEQUENCE {
	
	
	

	          arfcn-Spacing
	Same as cell 25
	
	

	          numberOfFollowingARFCNs
	Same as cell 25
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	    commonInfo SEQUENCE {
	
	
	

	      geran-CellReselectionPriority
	3
	Less than EUTRA Freq
	

	      ncc-Permitted
	‘11111111’B
	
	

	      q-RxLevMin
	2
	The actual value of Qrxlevmin in dBm = (IE value * 2) ( 115.
	

	      threshX-High
	2
	Actual value =4 dB
	

	      threshX-Low
	2
	Actual value =4 dB
	

	    }
	
	
	

	
	
	
	

	  }
	
	
	

	}
	
	
	


6.2.3.2
Inter-RAT Cell Reselection / from GSM_Idle/GPRS Packet_Idle to E-UTRA

6.2.3.2.1
Test Purpose (TP)

(1)

with { UE in GSM/GPRS Registered state and no RR connection }

ensure that {

  when { UE detects the cell re-selection criteria are met for the cell which belongs to the higher priority inter-RAT E-UTRA cell}

    then { UE reselects the cell which belongs to the higher priority inter-RAT E-UTRA cell }

            }

6.2.3.2.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 45.008, clause 10.1.3.3 & TS 44.018, clause 3.4.1.2.1.1a.

[TS 45.008, clause 10.1.3.3]

The algorithm in this subclause shall be used for inter-RAT cell reselection if priority information is available to the MS and threshold information is provided by the network. The network shall provide priority information if E-UTRAN frequencies are included in the neighbour cell list. The mobile station may apply either priorities broadcast in system information or individual priorities received through dedicated signalling. The rules regarding which set of priorities shall apply are defined in 3GPP TS 44.018 and 3GPP TS 44.060.
NOTE:
Throughout the specification, the phrase “neighbour cell list” will include also the E-UTRAN Neighbour Cell list and/or the GPRS E-UTRANNeighbour Cell list where appropriate.
If the GPRS 3G Cell Reselection list or the GPRS E-UTRAN Neighbour Cell list include frequencies of other radio access technologies, the MS shall, at least every 5 seconds update the value RLA_P for the serving cell and each of the at least 6 strongest non serving GSM cells.

The MS shall then reselect a suitable (see 3GPP TS 25.304 for UTRAN and 3GPP TS 36.304 for E-UTRAN) cell of another radio access technology if the criteria below are satisfied. S_non-serving_XXX is the measurement quantity of a non-serving inter-RAT cell and XXX indicates the other radio access technology/mode. S_non-serving_XXX is defined in subclause 6.6.6.
Cell reselection to a cell of another inter-RAT frequency shall be performed if any of the conditions below (to be evaluated in the order shown) is satisfied:

-
The S_non-serving_XXX of one or more cells of a higher priority inter-RAT frequency is greater than THRESH_XXX_high during a time interval T_reselection; in that case, the mobile station shall consider the cells for reselection in decreasing order of priority and, for cells of the same inter-RAT frequency, in decreasing order of S_non-serving_XXX, and reselect the first cell that satisfies the conditions above;
-
The value of S_serving is lower than THRESH_serving_low for the serving cell and all measured GSM cells; in this case, the mobile station shall consider for reselection the inter-RAT cells in the following order, and reselect the first one that satisfies the following criteria:

-
cells of a lower priority inter-RAT frequency whose S_non-serving_XXX is greater than THRESH_XXX_low during a time interval T_reselection; these cells shall be considered in decreasing order of priority and, for cells of the same RAT, in decreasing order of S_non-serving_XXX;
-
if no cells satisfy the criterion above, inter-RAT cells for which, during a time interval T_reselection, S_non-serving_XXX is higher than S_serving by at least a specific hysteresis H_PRIO; these cells shall be considered in decreasing order of S_non-serving_XXX.

A UTRAN FDD cell shall only be reselected if, in addition to the criteria above, its measured Ec/No value is equal to or greater than FDD_Qmin - FDD_Qmin_Offset..
Cell reselection to a cell of another radio access technology (e.g. UTRAN or E-UTRAN) shall not occur within [5] seconds after the MS has reselected a GSM cell from an inter-RAT cell if a suitable GSM cell can be found.

If the mobile station applies individual priorities received through dedicated signalling and priority information is available only for some inter-RAT frequencies, cells belonging to frequencies for which no individual priority is available or no threshold is broadcast in system information shall not be considered for measurement and for cell re-selection.

If a mobile station in camped normally state (see 3GPP TS 43.022) applies individual priorities received through dedicated signalling and no priority is available for the serving cell, the mobile station shall consider any GSM cell (including the serving cell) to have lowest priority (i.e. lower than the eight network configured values).

A mobile station in camped on any cell state (see 3GPP TS 43.022) shall ignore individual priorities received through dedicated signalling and shall apply priorities received from the system information of the serving cell while attempting to find a suitable cell. If the mobile station supports CS voice services, the MS shall avoid reselecting acceptable (but not suitable) E-UTRA cells regardless of the priorities provided in system information.

NOTE:
If the MS is camping on an acceptable cell, individual priorities are not discarded until an event leading to their deletion occurs.

In case of a reselection attempt towards a barred UTRAN cell, the MS shall abandon further reselection attempts towards this UTRAN cell as defined by the Tbarred value on the barred UTRAN cell (see 3GPP TS 25.331).

NOTE:
It is FFS whether a similar requirement should be added in case of a reselection attempt towards a barred E-UTRAN cell.
NOTE:
Requirements for cells belonging to “forbidden LAs for roaming” should be included here.

[TS 44.018, clause 3.4.1.2.1.1a]

This applies only to a multi-RAT MS supporting E-UTRAN. One or more instances of the Measurement Information message or SI2quater message may provide E-UTRAN Neighbour Cell Description information in one or more instances of the Repeated E-UTRAN Neighbour Cells IE. This is used to build the E-UTRAN Neighbour Cell list. The E-UTRAN Neighbour Cell list may contain up to 8 E-UTRAN frequencies. For each E-UTRAN frequency, zero or more E-UTRAN neighbour cells may be specified that are not allowed for cell reselection. The list of not allowed cells is defined in the Not Allowed Cells IEs.

Each EARFCN in each instance of the Repeated E-UTRAN Neighbour Cells IE is added to the E-UTRAN Neighbour Cell list in the order in which it is received.

6.2.3.2.3
Test description

6.2.3.2.3.1
Pre-test conditions

System Simulator:

-
Cell 1 and Cell 24.

UE:

None.

Preamble:

-
The UE is in state Registered, Idle mode (state 2) on Cell 24 according to [18].

6.2.3.2.3.2
Test procedure sequence

Tables 6.2.3.2.3.2-1 & 6.2.3.2.3.2-2 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the initial conditions, while rows marked "T1" are to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.

Table 6.2.3.2.3.2-1: Time instances of cell power level and parameter changes for E-UTRA cell

	
	Parameter
	Unit
	Cell 1
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	OFF
	

	
	Qrxlevmin
	dBm
	-110
	Default value

	
	Srxlev*
	dB
	N/A
	

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	-70
	

	
	Srxlev*
	dB
	30
	SrxlevCell 1  >THRESH_E-UTRAN_high

	Note : Srxlev is calculated in the UE


Table 6.2.3.2.3.2-2: Time instances of cell power level and parameter changes for GERAN cells

	
	Parameter
	Unit
	Cell 24
	Remark

	T0
	RF Signal Level
	dBm
	-80
	Camping on Cell 24 is guaranteed

	
	RXLEV_ACCESS_MIN
	dBm
	-101
	

	
	C1*
	dB
	21
	

	Note : C1 is calculated in the UE


Table 6.2.3.2.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS changes Cell 1 according to the row "T1" in table 6.2.3.2.3.2-1.
	-
	-
	-
	-

	2
	Check: Does the UE initiate a random access on Cell 1?
	-
	-
	1
	P

	Note: GERAN cell priority is not allocated, hence it will be considered as the less than all allowed values of 1 to 8.


6.2.3.2.3.3
Specific message contents

Table 6.2.3.2.3.3-1 Repeated E-UTRAN Neighbour Cells struct of SI2Quarter for Cell 24[Preamble]

	Derivation Path: 36.508 table FFS

	Information Element
	Value/remark
	Comment
	Condition

	Repeated E-UTRAN Neighbour Cells ::= SEQUENCE {
	
	
	

	EARFCN
	Same as cell 1
	This field specifies the E-UTRA Absolute Radio Frequency Channel Number as defined in 3GPP TS 36.104.
	

	Measurement Bandwidth
	Same as cell 1
	
	

	E-UTRAN_PRIORITY
	‘100’B
	Same as cell 1
	

	THRESH_E-UTRAN_high
	‘00010’B
	Actual value =4 dB
	

	THRESH_E-UTRAN_low
	‘00010’B
	Actual value =4 dB
	

	E-UTRAN_QRXLEVMIN
	FFS
	
	

	}
	
	
	


6.2.3.5
Inter-RAT Cell Reselection / from E-UTRA RRC_IDLE to UTRA_Idle
6.2.3.5.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state }

ensure that {

  when { UE detects the cell re-selection criteria are met for the neighbour cell which belongs to the higher priority UTRAN frequency }

    then { UE reselects the UTRA cell }

            }

6.2.3.5.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.304, clause 5.2.4.5.

[TS 36.304, clause 5.2.4.5]

Criteria 1: the SnonServingCell,x of a cell on evaluated frequency is greater than Threshx, high during a time interval TreselectionRAT;
Cell reselection to a cell on a higher priority E-UTRAN frequency or inter-RAT frequency than serving frequency shall be performed if:

-
A cell of a higher priority E-UTRAN frequency or inter-RAT frequency fulfils criteria 1; and
· more than 1 second has elapsed since the UE camped on the current serving cell.
…

For GERAN, UTRAN, and E-UTRAN, SnonServingCell,x is the Srxlev-value of an evaluated cell. ...

…
6.2.3.5.3
Test description

6.2.3.5.3.1
Pre-test conditions

System Simulator:

-
2 cells, one E-UTRA and one UTRA cell and different location areas: 

-
Cell 1 E-UTRA serving cell 

-
Cell 5 suitable neighbour UTRA cell

-
The parameters settings and power levels for Cell 1 and Cell 5 are selected according to [18], [5] so that camping on Cell 1 is guaranteed (utra priority is higher than serving and S nonServingCell, Cell5 < Thresh Cell 5,low).

UE:

None.
Preamble:

-
The UE is in state Registered, Idle mode (state 2) on Cell 1 according to [18].

6.2.3.5.3.2
Test procedure sequence

Table 6.2.3.5.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the conditions after the preamble, while row marked "T1" is to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.
Table 6.2.3.5.3.2-1: Time instances of cell power level and parameter changes 
	
	Parameter
	Unit
	Cell 1
	Cell 5
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	-85
	-
	The power levels are such that camping on Cell 1 is guaranteed.

	
	CPICH_Ec
	dBm/3.84 MHz
	-
	[-89]
	S nonServingCell, Cell5 < Thresh Cell 5,low

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	-85
	-
	

	
	CPICH_Ec
	dBm/3.84 MHz
	-
	[-65]
	S nonServingCell, Cell5 > Thresh Cell 5,high


Table 6.2.3.5.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS changes Cell 1 and Cell 5 levels according to the row "T1" in table 6.2.3.5.3.2-1.
	-
	-
	-
	-

	2
	Check: Is there any random access requests from the UE on Cell 5?
	-
	-
	1
	P


6.2.3.5.3.3
Specific message contents

Table 6.2.3.5.3.3-1: Conditions for specific message contents
in Tables 6.2.3.5.3.3-2, 6.2.3.5.3.3-3 and 6.2.3.5.3.3-4 

	Condition  descriptions

	Cell 1

This condition applies to system information transmitted on Cell 1.

	Cell 5

This condition applies to system information transmitted on Cell 5.


Table 6.2.3.5.3.3-2: SystemInformationBlockType1 for Cell 1 (preamble and all steps, Table 6.2.3.5.3.2-2) 

	Derivation Path: 36.508 table 4.4.3.2-3

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  schedulingInfoList  ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {}
	Combination 4 in TS 36.508 section 4.4.3.1
	SIB2, SIB3 and SIB6 are transmitted
	

	}
	
	
	


Table 6.2.3.5.3.3-3: SystemInformationBlockType6 for Cell 1 (preamble and all steps, Table 6.2.3.5.3.2-2) 

	Derivation Path: 36.508 table 4.4.3.3-5

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType6 ::= SEQUENCE {
	
	
	

	  carrierFreqListUTRA-FDD SEQUENCE (SIZE (1..maxUTRA-FDD-Carrier)) OF SEQUENCE {
	1 entry
	
	UTRA-FDD

	    cellReselectionPriority
	5
	Higher priority than E-UTRA
	

	  }
	
	
	

	  carrierFreqListUTRA-TDD SEQUENCE (SIZE (1..maxUTRA-TDD-Carrier)) OF SEQUENCE {
	1 entry
	
	UTRA-TDD

	    cellReselectionPriority
	5
	Higher priority than E-UTRA
	

	  }
	
	
	

	}
	
	
	


6.2.3.7
Inter-RAT Cell Reselection: from E-UTRA RRC_IDLE to HRPD Idle – When HRPD cell is higher reselection priority than E-UTRA

6.2.3.7.1
Test Purpose (TP)
(1)
with { UE in E-UTRA RRC_IDLE state and UE detects the cell re-selection criteria that HRPD cell is higher reselection priority than E-UTRAN serving cell }

ensure that { UE searches for and measures HRPD cell at least every Thigher_priority_search
  when { SnonServingCell,HRPD > ThreshHRPD, high }

    then { UE reselects the HRPD cell }
            }

6.2.3.7.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.304, clause 5.2.4.1, 5.2.4.2 and 5.2.4.5 and TS 36.133, clause 4.2.2.5 and 4.2.2.5.4.
[TS 36.304, clause 5.2.4.1]
Absolute priorities of different E-UTRAN frequencies or inter-RAT frequencies may be provided to the UE in the system information or in the RRC message releasing the RRC connection. If priorities are assigned via dedicated signalling, the UE shall ignore all the priorities provided in system information. The UE shall delete priorities provided by dedicated signalling when:

-
the UE enters RRC_CONNECTED state; or

-
the optional validity time of dedicated priorities (T320) expires; or

-
a PLMN selection is performed on request by NAS [5].

NOTE:
Equal priorities between RATs are not supported.

UE shall only perform reselection evaluation for E-UTRAN frequencies and inter-RAT frequencies that are given in system information and for which the UE has a priority provided.
[TS 36.304, clause 5.2.4.2]
Following rules are used by the UE to limit needed measurements:

-
If SServingCell > Sintrasearch, UE may choose to not perform intra-frequency measurements.

-
If SServingCell <= Sintrasearch, UE shall perform intra-frequency measurements.

-
The UE shall apply the following rules for E-UTRAN inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority provided as defined in 5.2.4.1:

o
For an E-UTRAN inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current E-UTRA frequency the UE shall perform measurements of higher priority E-UTRAN inter-frequency or inter-RAT frequencies according to [10].

o
For an E-UTRAN inter-frequency with a equal or lower reselection priority than the reselection priority of the current E-UTRA frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current E-UTRAN frequency:

(
If SServingCell > Snonintrasearch UE may choose not to perform measurements of E-UTRAN inter-frequencies or inter-RAT frequencies of equal or lower priority.

(
If SServingCell <= Snonintrasearch  the UE shall perform measurements of E-UTRAN inter-frequencies or inter-RAT frequencies cells of equal or lower priority according to [10].

Where SServingCell is the Srxlev-value of the serving cell.
[TS 36.304, clause 5.2.4.5]
Criteria 1: the SnonServingCell,x of a cell on evaluated frequency is greater than Threshx, high during a time interval TreselectionRAT;
Cell reselection to a cell on a higher priority E-UTRAN frequency or inter-RAT frequency than serving frequency shall be performed if:

-
A cell of a higher priority E-UTRAN frequency or inter-RAT frequency fulfils criteria 1; and

-
more than 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a cell on a lower priority E-UTRAN frequency or inter-RAT frequency than serving frequency shall be performed if:

-
No cell on serving frequency or on a higher priority E-UTRAN frequency or inter-RAT frequency than serving frequency fulfills the criteria 1; and

-
SServingCell < Threshserving, low and the SnonServingCell,x of a cell of a lower priority E-UTRAN frequency or inter-RAT frequency is greater than Threshx, low during a time interval TreselectionRAT; and

-
more than 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a cell on an equal priority E-UTRAN frequency shall be based on ranking for Intra-frequency Cell Reselection as defined in sub-clause 5.2.4.6. 
For GERAN, UTRAN, and E-UTRAN, SnonServingCell,x is the Srxlev-value of an evaluated cell. For cdma2000 RATs, SnonServingCell,x is equal to FLOOR(-2 x 10 x log10 Ec/Io) in units of 0.5 db, as defined in [18], with Ec/Io referring to the value measured from the evaluated cell.

In all the above criteria the value of TreselectionRAT is scaled when the UE is in the medium or high mobility state as defined in subclause 5.2.4.3.1. If more than one cell meets the above criteria, the UE shall reselect a cell ranked as the best cell among the cells meeting the criteria on the highest priority frequencies or the highest priority RATif the highest priority RAT is E-UTRA according to criteria defined in 5.2.4.6.
[TS 36.133, clause 4.2.2.5]
If the SServingCellof the E-UTRA serving cell (or other cells on the same frequency layer) is greater than Snonintrasearch, then 

-
the UE may not search for, or measure inter-RAT layers of equal or lower priority.

-
the UE shall search for inter-RAT layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in section 4.2.2.

If the SServingCellof the E-UTRA serving cell is less than or equal to Snonintrasearch, then the UE shall search for and measure inter-RAT layers of higher, equal or lower priority in preparation for possible reselection. In this scenario, the minimum rate at which the UE is required to search for and measure such layers is not reduced and shall be the same as that defined below for lower priority RATs.
[TS 36.133, clause 4.2.2.5.4]
In order to perform measurement and cell reselection to HRPD cell, the UE shall acquire the timing of HRPD cells. 

When the measurement rules indicate that HRPD cells are to be measured, the UE shall measure CDMA2000 HRPD Pilot Strength of HRPD cells in the neighbour cell list at the minimum measurement rate specified in this section. 

The parameter ‘Number of HRPD Neighbor Frequency’, which is transmitted on E-UTRAN BCCH, is the number of carriers used for all HRPD cells in the neighbour cell list. 

When the RSRP of the E-UTRA serving cell (or other cells on the same frequency layer) is lower than ‘HRPD Start Measuring E-UTRAN Rx Power Strength Threshold’ and HRPD is of lower priority than the currently selected E-UTRAN frequency layer, the UE shall measure CDMA2000 HRPD Pilot Strength of the HRPD cells at least every (Number of HRPD Neighbor Frequency)*TmeasureHRPD. In case HRPD is of higher priority than the currently selected E-UTRAN frequency layer the UE shall measure HRPD cells at least every (Number of HRPD Neighbor Frequency)* Thigher_proirty_search. The parameter Thigher_proirty_search is defined in section 4.2.2.

The UE shall be capable of evaluating that the HRPD cell has met cell reselection criterion defined in [1] within TevaluateHRPD. 

Table 4.2.2.5.4-1 gives values of TmeasureHRPD and TevaluateHRPD.
Table 4.2.2.5.4-1: TmeasureHRPD and TevaluateHRPD

	DRX cycle length [s]
	TmeasureHRPD [s] (number of DRX cycles)
	TevaluateHRPD [s] (number of DRX cycles)

	0.32
	5.12 (16)
	15.36 (48)

	0.64
	5.12 (8)
	15.36 (24)

	1.28
	6.4 (5)
	19.2 (15)

	2.56
	7.68 (3) 
	23.04 (9) 


6.2.3.7.3
Test description

6.2.3.7.3.1
Pre-test conditions

System Simulator:

· Cell 1 for E-UTRAN 
· Cell 15 for HRPD with higher reselection priority than Cell 1

UE:

None.
Preamble:

-
The UE is in state Registered, Idle mode (state 2) on Cell 1 according to [18].
6.2.3.7.3.2
Test procedure sequence
Table 6.2.3.7.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the initial conditions, while rows marked "T1" and "T2" are to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.
Table 6.2.3.7.3.2-1: Time instances of cell power level and parameter changes

	
	Parameter
	Unit
	Cell 1
	Cell 15
	Remark

	T0
	Cell-specific RS EPRE
	dBm
	-60
	-
	SrxlevCell 1 >0 and Cell 15 is off such that camping on Cell 1 is guaranteed

	
	Srxlev*
	dB
	50
	
	

	T1
	FLOOR(-2 x 10 x log10 Ec/Io)
	dB
	-
	[FFS] <= ThreshHRPD, high
	Cell 15 is on 

	T2
	FLOOR(-2 x 10 x log10 Ec/Io)
	dB
	-
	[FFS] > ThreshHRPD, high
	Increase pilot power of HRPD cell such that SnonServingCell,HRPD of Cell 15 > ThreshHRPD, high


Table 6.2.3.7.3.2-2: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS adjust the serving cell signal level to make sure UE is camping on Cell 1, according to “T0” in 6.2.3.7.3.2
	-
	-
	-
	-

	2
	Cell 15 is on and it has higher reselection priority than Cell1, according to “T1” in 6.2.3.7.3.2
	-
	-
	-
	-

	3
	UE performs measurement for Cell 15 at every Thigher_priority_search 
	-
	-
	-
	-

	4
	Check: Does the UE transmit an Access Probe on Cell 15 within the next [60s]?
	-->
	Access Probe
	1
	F

	5
	SS adjust HRPD cell signal level to make sure SnonServingCell,HRPD of Cell 15 > ThreshHRPD, high, according to “T2” in6.2.3.7.3.2
	-
	-
	-
	-

	6
	Check: Does the UE transmit an Access Probe on Cell 15?
	-->
	Access Probe
	1
	P


6.2.3.7.3.3
Specific message contents

Table 6.2.3.7.3.3-1: SystemInformationBlockType1 to Cell 1 (Preamble and all steps, table 6.2.3.7.3.2-1)

	Derivation path: 36.508 table clause 4.4.3.2

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellSelectionInfo SEQUENCE {
	
	
	

	    q-Rxlevmin
	-55 (-110 dBm)
	
	

	    q-Rxlevminoffset
	Not present
	
	

	  }
	
	
	

	  schedulingInformation ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {}
	Combination 6 in TS 36.508 section 4.4.3.1.1
	
	

	}
	
	
	


Table 6.2.3.7.3.3-2: SystemInformationBlockType8 to Cell 1 (Preamble and all steps, table 6.2.3.7.3.2-1)
	Derivation path: 36.508 table 4.4.3.3

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType8 ::= SEQUENCE {
	
	
	

	  Cdma2000-SystemTimeInfo SEQUENCE {
	
	
	

	    cdma-EUTRA-Synchronisation
	TRUE
	
	

	    cdma-SystemTime CHOICE {
	
	
	

	      cdma-SynchronousSystemTime
	A valid value as per TS 36.331 and calculated by the SS
	
	

	    }
	
	
	

	  }
	
	
	

	  searchWindowSize
	5
	
	

	  hrpd-Parameters SEQUENCE {
	
	
	HRPD

	    Hrpd-CellReselectionParameters SEQUENCE {
	
	
	

	      hrpd-BandClassList SEQUENCE (SIZE (1..maxCDMA -BandClass)) OF SEQUENCE {
	The same number of entries as the configured HRPD carriers
	
	

	        hrpd-BandClass
	Band Class of frequency under test
	[Set according to specific test case]
	

	        hrpd-CellReselectionPriority
	5
	[3 is applicable when HRPD is lower priority than E-UTRA. 5 is applicable when HRPD is higher priority than E-UTRA]
	

	        threshX-High
	FFS
	INTEGER (0..63)
	

	        threshX-Low
	FFS
	INTEGER (0..63)
	

	      }
	
	
	

	      t-ReselectionCDMA-HRPD
	[7]
	INTEGER (0..7)
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


6.2.3.8
Inter-RAT Cell Reselection: from E-UTRA RRC_IDLE to HRPD Idle – When HRPD is lower reselection priority than E-UTRA 

6.2.3.8.1
Test Purpose (TP)
(1)
with { UE in E-UTRA RRC_IDLE state and UE detects the cell re-selection criteria that HRPD cell is equial to or lower reselection priority than E-UTRAN serving cell }

ensure that {

  When{ SServingCell <= Snonintrasearch }
    then { UE searches for and measures HRPD cell at least every Thigher_priority_search }
      when { SnonServingCell,HRPD > ThreshHRPD, low }

        then { UE reselects the HRPD cell }
            }
6.2.3.8.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.304, clause 5.2.4.1, 5.2.4.2 and 5.2.4.5 and TS 36.133, clause 4.2.2.5 and 4.2.2.5.4.
[TS 36.304, clause 5.2.4.1]
Absolute priorities of different E-UTRAN frequencies or inter-RAT frequencies may be provided to the UE in the system information or in the RRC message releasing the RRC connection. If priorities are assigned via dedicated signalling, the UE shall ignore all the priorities provided in system information. The UE shall delete priorities provided by dedicated signalling when:

-
the UE enters RRC_CONNECTED state; or

-
the optional validity time of dedicated priorities (T320) expires; or

-
a PLMN selection is performed on request by NAS [5].

NOTE:
Equal priorities between RATs are not supported.

UE shall only perform reselection evaluation for E-UTRAN frequencies and inter-RAT frequencies that are given in system information and for which the UE has a priority provided.
[TS 36.304, clause 5.2.4.2]
Following rules are used by the UE to limit needed measurements:

-
If SServingCell > Sintrasearch, UE may choose to not perform intra-frequency measurements.

-
If SServingCell <= Sintrasearch, UE shall perform intra-frequency measurements.

-
The UE shall apply the following rules for E-UTRAN inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority provided as defined in 5.2.4.1:

o
For an E-UTRAN inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current E-UTRA frequency the UE shall perform measurements of higher priority E-UTRAN inter-frequency or inter-RAT frequencies according to [10].

o
For an E-UTRAN inter-frequency with a equal or lower reselection priority than the reselection priority of the current E-UTRA frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current E-UTRAN frequency:

(
If SServingCell > Snonintrasearch UE may choose not to perform measurements of E-UTRAN inter-frequencies or inter-RAT frequencies of equal or lower priority.

(
If SServingCell <= Snonintrasearch  the UE shall perform measurements of E-UTRAN inter-frequencies or inter-RAT frequencies cells of equal or lower priority according to [10].

Where SServingCell is the Srxlev-value of the serving cell.
[TS 36.304, clause 5.2.4.5]
Criteria 1: the SnonServingCell,x of a cell on evaluated frequency is greater than Threshx, high during a time interval TreselectionRAT;
Cell reselection to a cell on a higher priority E-UTRAN frequency or inter-RAT frequency than serving frequency shall be performed if:

-
A cell of a higher priority E-UTRAN frequency or inter-RAT frequency fulfils criteria 1; and

-
more than 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a cell on a lower priority E-UTRAN frequency or inter-RAT frequency than serving frequency shall be performed if:

-
No cell on serving frequency or on a higher priority E-UTRAN frequency or inter-RAT frequency than serving frequency fulfills the criteria 1; and

-
SServingCell < Threshserving, low and the SnonServingCell,x of a cell of a lower priority E-UTRAN frequency or inter-RAT frequency is greater than Threshx, low during a time interval TreselectionRAT; and

-
more than 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a cell on an equal priority E-UTRAN frequency shall be based on ranking for Intra-frequency Cell Reselection as defined in sub-clause 5.2.4.6. 
For GERAN, UTRAN, and E-UTRAN, SnonServingCell,x is the Srxlev-value of an evaluated cell. For cdma2000 RATs, SnonServingCell,x is equal to FLOOR(-2 x 10 x log10 Ec/Io) in units of 0.5 db, as defined in [18], with Ec/Io referring to the value measured from the evaluated cell.

In all the above criteria the value of TreselectionRAT is scaled when the UE is in the medium or high mobility state as defined in subclause 5.2.4.3.1. If more than one cell meets the above criteria, the UE shall reselect a cell ranked as the best cell among the cells meeting the criteria on the highest priority frequencies or the highest priority RATif the highest priority RAT is E-UTRA according to criteria defined in 5.2.4.6.
[TS 36.133, clause 4.2.2.5]
If the SServingCellof the E-UTRA serving cell (or other cells on the same frequency layer) is greater than Snonintrasearch, then

-
the UE may not search for, or measure inter-RAT layers of equal or lower priority.

-
the UE shall search for inter-RAT layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in section 4.2.2.

If the SServingCellof the E-UTRA serving cell is less than or equal to Snonintrasearch, then the UE shall search for and measure inter-RAT layers of higher, equal or lower priority in preparation for possible reselection. In this scenario, the minimum rate at which the UE is required to search for and measure such layers is not reduced and shall be the same as that defined below for lower priority RATs.
[TS 36.133, clause 4.2.2.5.4]
In order to perform measurement and cell reselection to HRPD cell, the UE shall acquire the timing of HRPD cells. 

When the measurement rules indicate that HRPD cells are to be measured, the UE shall measure CDMA2000 HRPD Pilot Strength of HRPD cells in the neighbour cell list at the minimum measurement rate specified in this section. 

The parameter ‘Number of HRPD Neighbor Frequency’, which is transmitted on E-UTRAN BCCH, is the number of carriers used for all HRPD cells in the neighbour cell list. 

When the RSRP of the E-UTRA serving cell (or other cells on the same frequency layer) is lower than ‘HRPD Start Measuring E-UTRAN Rx Power Strength Threshold’ and HRPD is of lower priority than the currently selected E-UTRAN frequency layer, the UE shall measure CDMA2000 HRPD Pilot Strength of the HRPD cells at least every (Number of HRPD Neighbor Frequency)*TmeasureHRPD. In case HRPD is of higher priority than the currently selected E-UTRAN frequency layer the UE shall measure HRPD cells at least every (Number of HRPD Neighbor Frequency)* Thigher_proirty_search. The parameter Thigher_proirty_search is defined in section 4.2.2.

The UE shall be capable of evaluating that the HRPD cell has met cell reselection criterion defined in [1] within TevaluateHRPD.

Table 4.2.2.5.4-1 gives values of TmeasureHRPD and TevaluateHRPD.
Table 4.2.2.5.4-1: TmeasureHRPD and TevaluateHRPD

	DRX cycle length [s]
	TmeasureHRPD [s] (number of DRX cycles)
	TevaluateHRPD [s] (number of DRX cycles)

	0.32
	5.12 (16)
	15.36 (48)

	0.64
	5.12 (8)
	15.36 (24)

	1.28
	6.4 (5)
	19.2 (15)

	2.56
	7.68 (3) 
	23.04 (9) 


6.2.3.8.3
Test description

6.2.3.8.3.1
Pre-test conditions

System Simulator:

· Cell 1 for E-UTRAN 
· Cell 15 for HRPD with lower reselection priority than Cell 1
UE:

None.
Preamble:

-
The UE is in state Registered, Idle mode (state 2) on Cell 1 according to [18].
6.2.3.8.3.2
Test procedure sequence
Table 6.2.3.8.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the initial conditions, while rows marked "T1" and "T2" are to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.
Table 6.2.3.8.3.2-1: Time instances of cell power level and parameter changes

	
	Parameter
	Unit
	Cell 1
	Cell 15
	Remark

	T0
	Cell-specific RS EPRE
	dBm
	-60
	-
	SrxlevCell 1 >0 and Cell 15 is off such that camping on Cell 1 is guaranteed

	
	Srxlev*
	dB
	50
	
	

	T1
	FLOOR(-2 x 10 x log10 Ec/Io)
	dB
	-
	[FFS] <= ThreshHRPD, low
	Cell 15 is on 

	
	Cell-specific RS EPRE
	dBm
	[FFS]
	-
	SServingCellof the E-UTRA <= Snonintrasearch

	
	Srxlev*
	dB
	[FFS]
	
	

	T2
	FLOOR(-2 x 10 x log10 Ec/Io)
	dB
	-
	[FFS] > ThreshHRPD, low
	Increase pilot power of HRPD cell such that SnonServingCell,HRPD of Cell 15 > Threshx, low


Table 6.2.3.8.3.2-2: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS adjust the serving cell signal level to make sure UE is camping on Cell 1, according to “T0” in 6.2.3.8.3.2
	-
	-
	-
	-

	2
	Cell 15 is on and it has lowerer reselection priority than Cell 1, according to “T1” in 6.2.3.8.3.2
	-
	-
	-
	-

	3
	SS adjust the serving cell signal level so that SServingCellof the E-UTRA <= Snonintrasearch 
	-
	-
	
	

	4
	UE performs measurement for Cell 15 at every Thigher_priority_search 
	-
	-
	
	

	5
	Check: Does the UE transmit an Access Probe on Cell 15 within the next [60s]?
	-->
	Access Probe
	1
	F

	6
	SS adjust HRPD cell signal level to make sure SnonServingCell,HRPD of Cell 15 > ThreshHRPD, low 
	
	
	
	

	7
	Check: Does the UE transmit an Access Probe on Cell 15?
	-->
	Access Probe
	1
	P


6.2.3.8.3.3
Specific message contents

Table 6.2.3.8.3.3-1: SystemInformationBlockType1 to Cell 1 (Preamble and all steps, table 6.2.3.8.3.2-1)
	Derivation path: 36.508 table 4.4.3.2

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellSelectionInfo SEQUENCE {
	
	
	

	    q-Rxlevmin
	-55 (-110 dBm)
	
	

	    q-Rxlevminoffset
	Not present
	
	

	  }
	
	
	

	  schedulingInformation ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {}
	Combination 6 in TS 36.508 section 4.4.3.1.1
	
	

	}
	
	
	


Table 6.2.3.8.3.3-2: SystemInformationBlockType8 to Cell 1 (Preamble and all steps, table 6.2.3.8.3.2-1)
	Derivation path: 36.508 table 4.4.3.3

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType8 ::= SEQUENCE {
	
	
	

	  cdma2000-SystemTimeInfo SEQUENCE {
	
	
	

	    cdma-EUTRA-Synchronisation
	TRUE
	
	

	    cdma-SystemTime CHOICE {
	
	
	

	      cdma-SynchronousSystemTime
	A valid value as per TS 36.331 and calculated by the SS
	
	

	    }
	
	
	

	  }
	
	
	

	  searchWindowSize
	5
	
	

	  hrpd-Parameters SEQUENCE {
	
	
	HRPD

	    hrpd-CellReselectionParameters SEQUENCE {
	
	
	

	      hrpd-BandClassList SEQUENCE (SIZE (1..maxCDMA -BandClass)) OF SEQUENCE {
	The same number of entries as the configured HRPD carriers
	
	

	        hrpd-BandClass
	Band Class of frequency under test
	[Set according to specific test case]
	

	        hrpd-CellReselectionPriority
	3
	[3 is applicable when HRPD is lower priority than E-UTRA. 5 is applicable when HRPD is higher priority than E-UTRA]
	

	        threshX-High
	FFS
	INTEGER (0..63)
	

	        threshX-Low
	FFS
	INTEGER (0..63)
	

	      }
	
	
	

	      t-ReselectionCDMA-HRPD
	[7]
	INTEGER (0..7)
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


6.3
Closed Subscriber Group cells

6.3.6
Ignoring CSG cells in cell selection/reselection when Allowed CSG list is empty or not supported

6.3.6.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state and UE does not support Allowed CSG list or UE’s Allowed CSG list is empty }

ensure that {

  when { Srvlev < 0 for non-CSG cell and Srxlev > 0 for intra-frequency CSG cell and Srxlev > 0 for inter-frequency CSG cell }

    then { UE does not select the intra-freq CSG cell nor the inter-frequency CSG cell }

            }

(2)

with { UE in E-UTRA RRC_IDLE state and UE does not support Allowed CSG list or UE’s Allowed CSG list is empty }

ensure that {

  when { Srvlev > 0 for non-CSG cell and Srxlev of non-CSG cell < Srxlev of intra-frequency CSG cell and Srxlev of non-CSG cell < Srxlev of inter-frequency CSG cell }

    then { UE selects the non-CSG cell }

            }

(3)

with { UE in E-UTRA RRC_IDLE state and UE does not support Allowed CSG list or UE’s Allowed CSG list is empty }

ensure that {

  when { UE detects an intra-frequency CSG cell with Rn higher than Rs }

    then { UE does not reselect to the intra-frequency CSG cell }

            }

(4)

with { UE in E-UTRA RRC_IDLE state and UE does not support Allowed CSG list or UE’s Allowed CSG list is empty }

ensure that {

  when { UE detects an inter-frequency CSG cell with Rn higher than Rs }

    then { UE does not reselect to the inter-frequency CSG cell }

            }

6.3.6.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.304, clause 5.2.3.2, 5.2.4.6 and TS 36.331, clause B.2.

[TS 36.304, clause 5.2.3.2]

The cell selection criterion S is fulfilled when: 
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Where: 

the signalled value QrxlevminOffset is only applied when a cell is evaluated for cell selection as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [3]. During this periodic search for higher priority PLMN the UE may check the S criteria of a cell using parameter values stored from a different cell of this higher priority PLMN.

	Srxlev
	Cell Selection RX level value (dB)

	Qrxlevmeas
	Measured cell RX level value (RSRP). 

	Qrxlevmin
	Minimum required RX level in the cell (dBm)

	Qrxlevminoffset
	Offset to the signalled Qrxlevmin taken into account in the Srxlev evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

	Pcompensation 
	max(PEMAX – PUMAX, 0) (dB)

	PEMAX
	Maximum TX power level an UE may use when transmitting on the uplink in the cell (dBm) defined as PEMAX in [TS 36.101]

	PUMAX
	Maximum RF output power of the UE (dBm) according to the UE power class as defined in [TS 36.101]


[TS 36.304, clause 5.2.4.6]

The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:
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where:

	Qmeas
	RSRP measurement quantity used in cell reselections.

	Qoffset
	For intra-frequency: Equals to Qoffsets,n, if Qoffsets,n is valid, otherwise this equals to zero.

For inter-frequency: Equals to Qoffsets,n plus Qoffsetfrequency, if Qoffsets,n is valid, otherwise this equals to Qoffsetfrequency.


The UE shall perform ranking of all cells that fulfill the cell selection criterion S, which is defined in 5.2.3.2

The cells shall be ranked according to the R criteria specified above, deriving Qmeas,n and Qmeas,s and calculating the R values using averaged RSRP results.
If a cell is ranked as the best cell the UE shall perform cell re-selection to that cell. If this cell is found to be not-suitable, the UE shall behave according to subclause 5.2.4.4.
In all cases, the UE shall reselect the new cell, only if the following conditions are met:

-
the
new cell is better ranked than the serving cell during a time interval TreselectionRAT;

-
more than 1 second has elapsed since the UE camped on the current serving cell.

 [TS 36.331, clause B.2]

In this release of the protocol, it is mandatory for the UE to support a minimum set of CSG functionality consisting of:

-
Identifying whether a cell is CSG or not;

-
Ignoring CSG cells in cell selection/reselection.

6.3.6.3
Test description

6.3.6.3.1
Pre-test conditions

System Simulator:
-
Cell 1, Cell 2 and Cell 3.

-
Cell 1 is not a CSG cell.

-
Cell 2 and Cell 3 are CSG cells.
UE:

-
If pc_Allowed_CSG_list, the UE’s Allowed CSG list is empty.
Preamble:

-
The UE is in state Switched OFF (state 1) according to [18].

6.3.6.3.2
Test procedure sequence

Table 6.3.6.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the initial conditions, while rows marked "T1", "T2" and "T3" are to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.

Table 6.3.6.3.2-1: Time instances of cell power level and parameter changes

	
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	-120
	-80
	-60
	SrxlevCell 1 < 0 and SrxlevCell 3 > SrxlevCell 2 > 0.

	
	Qrxlevmin
	dBm
	-110
	-110
	-110
	

	
	Qhyst
	dB
	0
	0
	0
	

	
	Srxlev*
	dB
	-10
	30
	50
	Cell  3 is the strongest cell 

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	-80
	-60
	-70
	SrxlevCell 2  > SrxlevCell 3  > SrxlevCell 1 > 0.

	
	Srxlev*
	dB
	30
	50
	40
	Cell  2 is the strongest cell

	T2
	Cell-specific RS EPRE
	dBm/15kHz
	[-90]
	[-75]
	[-120]
	The power level values are assigned to satisfy RCell 1 < RCell 2.

	T3
	Cell-specific RS EPRE
	dBm/15kHz
	[-90]
	[-120]
	[-75]
	The power level values are assigned to satisfy RCell 1 < RCell 3.


Table 6.3.6.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The UE is switched on.
	-
	-
	-
	-

	2
	Check: Does the UE initiate a random access on Cell 2 or Cell 3 within 60 seconds?
	-
	-
	1
	F

	3
	The SS changes Cell 1, Cell 2 and Cell 3 levels according to row "T1" in table 6.3.6.3.2-1.
	-
	-
	-
	-

	4
	Check: Does the UE initiate a random access on Cell 1?
	-
	-
	2
	P

	5
	The UE performs the registration procedure described in TS 36.508 table 4.5.2.3-1.
	-
	-
	-
	-

	6
	The SS changes Cell 1, Cell 2 and Cell 3 levels according to row "T2" in table 6.3.6.3.2-1.
	-
	-
	-
	-

	7
	Check: Does the UE initiate a random access on Cell 2 within 60 seconds?
	-
	-
	3
	F

	8
	The SS changes Cell 1, Cell 2 and Cell 3 levels according to row "T3" in table 6.3.6.3.2-1.
	-
	-
	-
	-

	9
	Check: Does the UE initiate a random access on Cell 3 within 60 seconds?
	-
	-
	4
	F


6.3.6.3.3
Specific message contents
Table 6.3.6.3.3-1: Conditions for tables 6.3.6.3.3-2 and 6.3.6.3.3-3

	Condition descriptions

	Cell 1

This condition applies to system information transmitted on Cell 1.

	Cell 2

This condition applies to system information transmitted on Cell 2.

	Cell 3

This condition applies to system information transmitted on Cell 3.


Table 6.3.6.3.3-2: SystemInformationBlockType1 for Cell 1, 2 and 3 (Pre-test conditions and all steps, Table 6.3.6.3.2-2)

	Derivation Path: 36.508 clause 4.4.3.2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellAccessRelatedInfo SEQUENCE {
	
	
	

	    csg-Indication
	FALSE
	
	Cell 1

	
	TRUE
	
	Cell 2

Cell 3

	    csg-Identity
	Not present
	
	Cell 1

	  
	'000 0000 0000 0000 0000 0000 0010'B
	
	Cell 2

	
	'000 0000 0000 0000 0000 0000 0011'B
	
	Cell 3

	  }
	
	
	

	  cellSelectionInfo SEQUENCE {
	
	
	

	    q-RxLevMin
	-55 (-110 dBm)
	
	

	  }
	
	
	

	  schedulingInfo ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {}
	Combination 1 in TS 36.508 section 4.4.3.1.1
	Only SIB2 and SIB3 are transmitted
	Cell 1

	  schedulingInfo ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {}
	Combination 2 in TS 36.508 section 4.4.3.1.1
	Only SIB2, SIB3 and SIB4 are transmitted
	Cell 2

Cell 3

	}
	
	
	


Table 6.3.6.3.3-3: SystemInformationBlockType3 for Cell 1, 2 and 3 (Pre-test conditions and all steps, table 6.3.6.3.2-2
	Derivation Path: 36.508 clause 4.4.3.3, Table 4.4.3.3-2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType3 ::= SEQUENCE {
	
	
	

	  cellReselectionInfoCommon SEQUENCE {
	
	
	

	    q-Hyst
	dB0
	
	

	  }
	
	
	

	}
	
	
	


Table 6.3.6.3.3-4: SystemInformationBlockType4 for Cell 2 and 3 (Pre-test conditions and all steps, table 6.3.6.3.2-2
	Derivation Path: 36.508 clause 4.4.3.3, Table 4.4.3.3-3

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType4 ::= SEQUENCE {
	
	
	

	  csg-PhysCellIdRange ::= SEQUENCE {
	
	
	

	    Start
	2
	Cell 2
	

	    Start
	3
	Cell 3
	

	    Range
	Not present
	The UE shall apply value 1 in case the field is absent, in which case only the physical cell identity value indicated by start applies.
	

	  }
	
	
	

	}
	
	
	


7
Layer 2

7.1
MAC

7.1.1
Mapping between logical channels and transport channels

7.1.1.1
CCCH mapped to UL SCH/ DL-SCH / Reserved LCID (Logical Channel ID)

7.1.1.1.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state and after transmitting a RRCConnectionRequest message}

ensure that {
  when { UE receives a MAC PDU on DL SCH and addressed to its T-CRNTI but including a reserved value for LCID }

    then { UE discards the MAC PDU }

            }

(2)

with { UE in E-UTRA RRC_IDLE state and after transmitting a RRCConnectionRequest message}

ensure that {

 when { UE receives a MAC PDU on DL SCH and addressed to its T-CRNTI with value ‘00000’B as LCID }

    then { UE forwards to upper layers the disassembled and demultiplexed SDU on logical channel CCCH }

            }

7.1.1.1.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.11, 6.2.1 , 5.3.3 and 6.1.2.
[TS 36.321, clause 5.11]

When a MAC entity receives a MAC PDU for the UE’s C-RNTI or Semi-Persistent Scheduling C-RNTI, containing reserved or invalid values, the MAC entity shall:

-
discard the received PDU.
[TS 36.321, clause 6.2.1]

The MAC header is of variable size and consists of the following fields:

-
LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC control element or padding as described in tables 6.2.1-1 and 6.2.1-2 for the DL and UL-SCH respectively. There is one LCID field for each MAC SDU, MAC control element or padding included in the MAC PDU. The LCID field size is 5 bits;

...
Table 6.2.1-1: Values of LCID for DL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-11011
	Reserved

	11100
	UE Contention Resolution Identity

	11101
	Timing Advance

	11110
	DRX Command

	11111
	Padding


[TS 36.321, clause 5.3.3]

The UE shall disassemble and demultiplex a MAC PDU as defined in subclause 6.1.2.

[TS 36.321, clause 6.1.2]

A MAC PDU consists of a MAC header, zero or more MAC Service Data Units (MAC SDU), zero, or more MAC control elements, and optionally padding; as described in Figure 6.1.2-3. 

Both the MAC header and the MAC SDUs are of variable sizes.

A MAC PDU header consists of one or more MAC PDU sub-headers; each subheader corresponds to either a MAC SDU, a MAC control element or padding. 

A MAC PDU subheader consists of the six header fields R/R/E/LCID/F/L but for the last subheader in the MAC PDU and for fixed sized MAC control elements. The last subheader in the MAC PDU and sub-headers for fixed sized MAC control elements consist solely of the four header fields R/R/E/LCID. A MAC PDU subheader corresponding to padding consists of the four header fields R/R/E/LCID.
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Figure 6.1.2-1: R/R/E/LCID/F/L MAC subheader
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Figure 6.1.2-2: R/R/E/LCID MAC subheader

MAC PDU sub-headers have the same order as the corresponding MAC SDUs, MAC control elements and padding.

MAC control elements, are always placed before any MAC SDU.

Padding occurs at the end of the MAC PDU, except when single-byte or two-byte padding is required. Padding may have any value and the UE shall ignore it.

When single-byte or two-byte padding is required, one or two MAC PDU sub-headers corresponding to padding are placed at the beginning of the MAC PDU before any other MAC PDU subheader.
A maximum of one MAC PDU can be transmitted per TB per UE.
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Figure 6.1.2-3: Example of MAC PDU consisting of MAC header, MAC control elements, MAC SDUs and padding

7.1.1.1.3
Test description

7.1.1.1.3.1
Pre-test conditions

System Simulator:

-
Cell 1
UE:

None.
Preamble:

-
The UE is in state Registered, Idle mode (state 2) according to [18].

7.1.1.1.3.2
Test procedure sequence

Table 7.1.1.1.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	
	EXCEPTION: Steps 1 to 4 shall be repeated for decreasing reserved LCID values from 01011 to 11011.
	
	
	
	

	1
	The SS transmits a Paging message including a matched identity.
	-
	-
	-
	-

	2
	The UE transmits an RRCConnectionRequest message.
	-
	-
	-
	-

	3
	The SS Transmits a valid MAC PDU containing RRCConnectionSetup, and Contention Resolution Identity MAC Control Element except for LCID in MAC Header set to reserved value 11011 or lower (depending on iteration number). 
	<--
	MAC PDU
	-
	-

	
	EXCEPTION: In parallel with step 4, UE may execute parallel behaviour defined in table 7.1.1.1.3.2-2
	
	
	
	

	4
	Check: For 5 seconds after Step3, does the UE transmit RRCConnectionSetupComplete message?
	-
	-
	1
	F

	5
	The SS transmits a Paging message including a matched identity.
	-
	-
	-
	-

	6
	The UE transmits an RRCConnectionRequest message.
	-
	-
	-
	-

	7
	The SS transmits a valid MAC PDU containing RRCConnectionSetup, and Contention Resolution Identity MAC Control Element and LCID in MAC Header set correctly to CCCH 00000
	<--
	MAC PDU
	-
	-

	8
	Check: does the UE transmit an RRCConnectionSetupComplete message?
	-
	-
	2
	P


Table 7.1.1.1.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The UE transmits an RRCConnectionRequest message.
	-
	-
	-
	-


7.1.1.1.3.3
Specific message contents

None.
7.1.1.2
DTCH or DCCH mapped to UL SCH/ DL-SCH / Reserved LCID (Logical Channel ID)
7.1.1.2.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_Connected state with DRB [Logical channel ID 3] established}

ensure that {
  when { UE receives a MAC PDU on DL SCH and addressed to its CRNTI but including a reserved value for LCID }

    then { UE shall not forward the disassembled and demultiplexed SDU on the configured logical channels }

 

    }

(2)

with { UE in E-UTRA RRC_IDLE state and after transmitting a RRCConnectionRequest message}

ensure that {

 when { UE receives a MAC PDU on DL SCH and addressed to its CRNTI with value ‘00011’B as LCID }

    then { UE shall forward the disassembled and demultiplexed SDU on the corresponding logical channel }

 

    }

7.1.1.2.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 6.2.1, 5.3.3 and 6.1.2.

[TS 36.321, clause 6.2.1]

The MAC header is of variable size and consists of the following fields:

-
LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC control element or padding as described in tables 6.2.1-1 and 6.2.1-2 for the DL and UL-SCH respectively. There is one LCID field for each MAC SDU, MAC control element or padding included in the MAC PDU. The LCID field size is 5 bits;

...
Table 6.2.1-1: Values of LCID for DL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-11011
	Reserved

	11100
	UE Contention Resolution Identity

	11101
	Timing Advance

	11110
	DRX Command

	11111
	Padding


[TS 36.321, clause 5.3.3]

The UE shall disassemble and demultiplex a MAC PDU as defined in subclause 6.1.2.

[TS 36.321, clause 6.1.2]

A MAC PDU consists of a MAC header, zero or more MAC Service Data Units (MAC SDU), zero, or more MAC control elements, and optionally padding; as described in Figure 6.1.2-3. 

Both the MAC header and the MAC SDUs are of variable sizes.

A MAC PDU header consists of one or more MAC PDU sub-headers; each subheader corresponds to either a MAC SDU, a MAC control element or padding. 

A MAC PDU subheader consists of the six header fields R/R/E/LCID/F/L but for the last subheader in the MAC PDU and for fixed sized MAC control elements. The last subheader in the MAC PDU and sub-headers for fixed sized MAC control elements consist solely of the four header fields R/R/E/LCID. A MAC PDU subheader corresponding to padding consists of the four header fields R/R/E/LCID.
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Figure 6.1.2-1: R/R/E/LCID/F/L MAC subheader
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Figure 6.1.2-2: R/R/E/LCID MAC subheader

MAC PDU sub-headers have the same order as the corresponding MAC SDUs, MAC control elements and padding.

MAC control elements, are always placed before any MAC SDU.

Padding occurs at the end of the MAC PDU, except when single-byte or two-byte padding is required. Padding may have any value and the UE shall ignore it.

When single-byte or two-byte padding is required, one or two MAC PDU sub-headers corresponding to padding are placed at the beginning of the MAC PDU before any other MAC PDU subheader.
A maximum of one MAC PDU can be transmitted per TB per UE.
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Figure 6.1.2-3: Example of MAC PDU consisting of MAC header, MAC control elements, MAC SDUs and padding

7.1.1.2.3
Test description

7.1.1.2.3.1
Pre-test conditions

System Simulator:

-
Cell 1

UE:

None.
Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].

NOTE:
In the following, the established DRB is assumed to have Logical channel ID 3
7.1.1.2.3.2
Test procedure sequence

Table 7.1.1.2.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	
	EXCEPTION: the steps 1 and 2 are repeated for decreasing reserved LCID values from 01011 to 11011
	-
	-
	-
	-

	1
	The SS transmits a valid MAC PDU containing a RLC PDU except for LCID in MAC Header set to reserved value 11011.
	<--
	MAC PDU
	-
	-

	2
	Check: does the UE transmit a Scheduling Request on PUCCH within 5  seconds after step 1?
	-->
	(SR)
	1
	F

	3
	The SS Transmits a valid MAC PDU containing RLC PDU with  LCID in MAC Header set correctly to DRB 00011.
	<--
	MAC PDU
	-
	-

	4
	Check: does the UE transmits a Scheduling Request on PUCCH?
	-->
	(SR)
	2
	P

	5
	The SS sends an UL grant suitable for the loop back PDU to transmitted
	<--
	(UL Grant)
	-
	-

	6
	Check: does the UE transmit a MAC PDU with LCID set to DRB 00011?
	->
	MAC PDU
	2
	P


7.1.1.2.3.3
Specific message contents

None.
7.1.2

RACH

7.1.2.1
Correct Selection of RACH parameters / Random Access Preamble and PRACH resource explicitly signalled to the UE by RRC [Non Contention Based Random Access Procedure]

7.1.2.1.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { SS sends an RRCConnectionReconfiguration message including RACH-ConfigDedicated information element}

    then { UE sends a prach preamble given in the RACH-ConfigDedicated on the target cell  }

     }

    }

7.1.2.1.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clauses 5.1.2 and 5.1.4.

[TS 36.321, clause 5.1.2]

The Random Access Resource selection procedure shall be performed as follows:

-
If ra-PreambleIndex (Random Access Preamble) and ra-PRACH-MaskIndex (PRACH Mask Index) have been explicitly signalled and ra-PreambleIndex is not 000000:

-
the Random Access Preamble and the PRACH Mask Index are those explicitly signalled.

[TS 36.321, clause 5.1.4]

Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the UE shall monitor the PDCCH for Random Access Response(s) identified by the RA-RNTI defined below, in the RA Response window which starts at the subframe that contains the end of the preamble transmission [7] plus three subframes and has length ra-ResponseWindowSize subframes. The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:

RA-RNTI= 1 + t_id+10*f_id

Where t_id is the index of the first subframe of the specified PRACH (0≤ t_id <10), and f_id is the index of the specified PRACH within that subframe, in ascending order of frequency domain (0≤ f_id< 6). The UE may stop monitoring for Random Access Response(s) after successful reception of a Random Access Response containing Random Access Preamble identifiers that matches the transmitted Random Access Preamble.

-
If a downlink assignment for this RA Response has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded, the UE shall regardless of the possible occurrence of a measurement gap:

...

-
if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble (see subclause 5.1.3), the UE shall:

-
consider this Random Access Response reception successful;

-
process the received Timing Advance Command (see subclause 5.2);
-
indicate the preambleInitialReceivedTargetPower and the amount of power ramping applied to the latest preamble transmission to lower layers (i.e., (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep);
-
process the received UL grant value and indicate it to the lower layers;

-
if ra-PreambleIndex was explicitly signalled and it was not 000000 (i.e., not selected by MAC):

-
consider the Random Access procedure successfully completed.

7.1.2.1.3
Test description

7.1.2.1.3.1
Pre-test conditions

System Simulator:

-
Cell 1 and Cell 2.
UE:

None.

Preamble:

-
UE is in state Generic RB Established (state 3) according to [18] in cell 1.

7.1.2.1.3.2
Test procedure sequence

Table 7.1.2.1.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits an RRCConnectionReconfiguration message to order the UE to perform intra frequency handover to Cell 2, including explicit Random Access Preamble.
	-
	-
	-
	-

	2
	Check: does the UE transmit Preamble on PRACH corresponding to ra-PreambleIndex in step 1?
	-->
	(PRACH Preamble)
	1
	P

	3
	The SS transmits Random Access Response on cell 2, with RAPID corresponding to ra-PreambleIndex in step 1
	<--
	Random Access Response
	-
	-

	4
	Check: Does the UE sends on cell 2, a MAC PDU containing RRCConnectionReconfigurationComplete?
	-->
	MAC PDU
	1
	P

	5
	Check: does the test result of CALL generic procedure indicates that UE is in E-UTRA RRC_CONNECTED state in cell 2?
	-
	-
	-
	-


7.1.2.1.3.3
Specific message contents

Table 7.1.2.1.3.3-1: RRCConnectionReconfiguration (step 1, table 7.1.2.1.3.2-1)
	Derivation Path: 36.508, Table 4.6.1-6, condition RBC-HO

	Information Element
	Value/Remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        mobilityControlInformation SEQUENCE {
	MobilityControlInformation-HO
	
	

	          targetCellIdentity
	PhysicalCellIdentity of Cell 2 (see 36.508 clause 4.4.4.2)
	
	

	          eutra-CarrierFreq
	Not present
	
	

	          rach-ConfigDedicated SEQUENCE {
	
	
	

	            ra-PreambleIndex
	52 (see TS 36.211 Table 5.7.1-2)
	
	FDD

	           ra-PreambleIndex
	52 (see TS 36.211 Table 5.7.1-3)
	
	TDD

	           ra-PRACH-MaskIndex
	0
	All
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.1.2.2
Correct Selection of RACH parameters / Random Access Preamble and PRACH resource explicitly signalled to the UE in PDCCH Order [Non Contention Based Random Access Procedure]

7.1.2.2.1
Test Purpose (TP)

 (1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { PDCCH control command is received providing Random Access Preamble }

    then { UE sends a prach preamble given in the PDCCH Order }

 

    }

 (2)

with { UE in E-UTRA RRC_CONNECTED state and transmitted PRACH Preamble, after reception of PDCCH order }

ensure that {
  when { UE does not receive a matching Random Accees response in ra-ResponseWindowSize (hence considers RACH attempt as failed) and PREAMBLE_TRANSMISSION_COUNTER is less than PREAMBLE_TRANS_MAX }

    then { UE retransmists the Preamble given in the PDCCH Order }

 

    }

7.1.2.2.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clauses 5.1.2 and 5.1.24.

[TS 36.321, clause 5.1.2]

The Random Access Resource selection procedure shall be performed as follows:

-
If ra-PreambleIndex (Random Access Preamble) and ra-PRACH-MaskIndex (PRACH Mask Index) have been explicitly signalled and ra-PreambleIndex is not 000000:

-
the Random Access Preamble and the PRACH Mask Index are those explicitly signalled.

[TS 36.321, clause 5.1.4]

Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the UE shall monitor the PDCCH for Random Access Response(s) identified by the RA-RNTI defined below, in the  window which starts at the subframe that contains the end of the preamble transmission [7] plus three subframes and has length ra-ResponseWindowSize subframes. The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:

RA-RNTI= 1 + t_id+10*f_id

Where t_id is the index of the first subframe of the specified PRACH (0≤ t_id <10), and f_id is the index of the specified PRACH within that subframe, in ascending order of frequency domain (0≤ f_id< 6). The UE may stop monitoring for Random Access Response(s) after successful reception of a Random Access Response corresponding to the Random Access Preamble identifiers that matches the transmitted Random Access Preamble.

-
If a downlink assignment for this TTI has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded, the UE shall regardless of the possible occurrence of a measurement gap:

...

-
if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble (see subclause 5.1.3), the UE shall:

-
consider this Random Access Response reception successful;

-
process the received Timing Advance Command (see subclause 5.2);
-
indicate the preambleInitialReceivedTargetPower and the amount of power ramping applied to the latest preamble transmission to lower layers (i.e., (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep);
-
process the received UL grant value and indicate it to the lower layers;

-
if ra-PreambleIndex was explicitly signalled and it was not 000000 (i.e., not selected by MAC):

-
consider the Random Access procedure successfully completed.

...

If no Random Access Response is received within the RA Response window, or if none of all received Random Access Responses contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble, the Random Access Response reception is considered not successful and the UE shall:

-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;
-
If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:

-
indicate a Random Access problem to upper layers
-
if in this Random Access procedure:

-
the Random Access Preamble was selected by MAC:

-
based on the backoff parameter in the UE, select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value;

-
delay the subsequent Random Access transmission by the backoff time;

 -
proceed to the selection of a Random Access Resource (see subclause 5.1.2).

7.1.2.2.3
Test description

7.1.2.2.3.1
Pre-test conditions

System Simulator:

-
Cell 1

UE:

None.

Preamble:

-
The UE is in state Generic RB Established (state 3) according to [18] in cell 1

7.1.2.2.3.2
Test procedure sequence

Table 7.1.2.2.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a PDCCH order providing Random Access Preamble.
	<--
	(PDCCH Order)
	-
	-

	2
	Check: does the UE transmit a preamble on PRACHusing the same preamble index as given in step 1?
	-->
	(PRACH Preamble)
	1
	P

	3
	Check: does the UE transmit a preamble on PRACH after ra-ResponseWindowSize using the same preamble index as given in step 1?
	-->
	(PRACH Preamble)
	2
	P

	4
	Check: does the UE transmit a preamble on PRACH after ra-ResponseWindowSize using the same preamble index as given in step 1?
	-->
	(PRACH Preamble)
	2
	P

	5
	Check: does the UE transmit a preamble on PRACH after ra-ResponseWindowSize using the same preamble index as given in step 1?
	-->
	(PRACH Preamble)
	2
	P

	6
	The SS transmits Random Access Response with RAPID corresponding to Preamble in step 1.
	<--
	Random Access Response
	-
	-

	7
	Check: does the test result of CALL generic procedure indicate that UE is in E-UTRA RRC_CONNECTED state?
	-
	-
	-
	-


7.1.2.2.3.3
Specific message contents

Table 7.1.2.2.3.3-1: SystemInformationBlockType2 (all steps, table 7.1.2.2.3.2-1)

	Derivation Path: 36.508 clause 4.4.3.3, Table Nr. 4.4.3.3.-1

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  radioResourceConfigCommon SEQUENCE {
	
	
	

	    rach-Configuration SEQUENCE {
	
	
	

	         ra-SupervisionInformation SEQUENCE {
	 
	
	

	     preambleTransMax 
	N4
	PREAMBLE_TRANS_MAX
	

	        }
	
	
	

	       }
	
	
	

	    }
	
	
	

	    }
	
	
	

	  }
	
	
	


7.1.2.3
Correct Selection of RACH parameters, selected by MAC itself [Contention Based Random Access Procedure]

7.1.2.3.1 Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state }

ensure that {
  when { SS sends a Paging message to the UE and MAC PDU Size carrying CCCH PDU is less than messageSizeGroupA }

    then { UE transmits a random access preamble using a preamble in  group A of random access preambles indicated in SIB2 }

           }

(2)

with { UE in E-UTRA RRC_IDLE state and has transmitted Msg3 }

ensure that {
  when { SS does not respond before contention resolution timer expiry }

    then { UE transmits a random access preamble using a preamble in the same group of random access preambles as used for the first transmission of Msg3 }

            }

(3)

with { UE in E-UTRA RRC_IDLE state and Random access procedure initiated by MAC}

ensure that {
  when { SS does not respond before contention resolution timer expiry after more than PREAMBLE_TRANS_MAX transmissions from UE }
    then { UE transmits a random access preamble using a preamble in the same group of random access preambles as used for the first transmission of Msg3 }

            }
(4)

with { UE in E-UTRA RRC_IDLE state }

ensure that {
  when {  UE has data available for transmission and  and the MAC PDU Size carrying this data is greater than messageSizeGroupA }

    then { UE transmits a random access preamble using a preamble in group B of random access preambles indicated in SIB2 }

           }

7.1.2.3.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.1.2 and 5.1.5.
[TS 36.321, clause 5.1.2]

The Random Access Resource selection procedure shall be performed as follows:

-
If ra-PreambleIndex (Random Access Preamble) and ra-PRACH-MaskIndex (PRACH Mask Index) have been explicitly signalled andra-PreambleIndex  is not 000000:
...

-
else the Random Access Preamble shall be selected by the UE as follows:

-
If Msg3 has not yet been transmitted, the UE shall:

-
if Random Access Preambles group B exists and if the potential message size (data available for transmission plus MAC header and, where required, MAC control elements) is greater than messageSizeGroupA and if the pathloss is less than PCMAX –preambleInitialReceivedTargetPower – deltaPreambleMsg3 – messagePowerOffsetGroupB,  then:

-
select the Random Access Preambles group B;

-
else:

-
select the Random Access Preambles group A.
-
else, if Msg3 is being retransmitted, the UE shall, the UE shall:

-
select the same group of Random Access Preambles as was used for the preamble transmission attempt corresponding to the first transmission of Msg3.

-
randomly select a Random Access Preamble within the selected group. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
set PRACH Mask Index to 0.

-
determine the next available subframe containing PRACH permitted by the restrictions given by the prach-ConfigurationIndex and PRACH Mask Index (see subclause 7.3) (a UE may take into account the possible occurrence of measurement gaps when determining the next available PRACH subframe);

-
if the transmission mode is TDD and the PRACH Mask Index is equal to zero:

-
if ra-PreambleIndex was explicitly signalled and the signalled random access preamble ID was not 000000 (i.e., not selected by MAC):

-
randomly select, with equal probability, one PRACH from the PRACHs available in the determined subframe.

-
else:

-
randomly select, with equal probability, one PRACH from the PRACHs available in the determined subframe and the next two consecutive subframes.

-
else:

-
determine a PRACH within the determined subframe in accordance with the requirements of the PRACH Mask Index.

-
proceed to the transmission of the Random Access Preamble (see subclause 5.1.3).

[TS 36.321, clause 5.1.5]

Contention Resolution is based on either C-RNTI on PDCCH or UE Contention Resolution Identity on DL-SCH..

Once Msg3 is transmitted,  the UE shall:

-
start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission;

-
regardless of the possible occurrence of a measurement gap, monitor the PDCCH until mac-ContentionResolutionTimer expires or is stopped;

-
...

-
if mac-ContentionResolutionTimer expires:

-
discard the Temporary C-RNTI;
-
consider the Contention Resolution not successful.

-
if the Contention Resolution is considered not successful the UE shall:

-
flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer;
-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

-
If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:

-
indicate a Random Access problem to upper layers.

...
-
proceed to the selection of a Random Access Resource (see subclause 5.1.2).

7.1.2.3.3
Test description

7.1.2.3.3.1
Pre-test conditions

System Simulator:

-
Cell 1.
-
System information set using parameters as specified in Table 7.1.2.3.3.3-1.

UE:

None.
Preamble:

-
The UE is in state Registered, Idle mode (state 2) according to [18].
7.1.2.3.3.2
Test procedure sequence

Table 7.1.2.3.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a Paging message including a matched identity.
	-
	-
	-
	-

	2
	Check: Does the UE transmit preamble on PRACH using a preamble in group A defined in SIB2 (numberOfRA-Preambles and sizeOfRA-PreamblesGroupA)?
	-->
	PRACH Preamble
	1
	P

	3
	Check: Does the UE transmit preamble on PRACH using a preamble in group A defined in SIB2 (numberOfRA-Preambles and sizeOfRA-PreamblesGroupA)?
	-->
	PRACH Preamble
	1
	P

	4
	Check: Does the UE transmit preamble on PRACH using a preamble in group A defined in SIB2 (numberOfRA-Preambles and sizeOfRA-PreamblesGroupA)?
	-->
	PRACH Preamble
	1
	P

	5
	The SS transmits Random Access Response with RAPID corresponding to the transmitted Preamble in step 4, including T-CRNTI and not including Backoff Indicator sub header.
	<--
	Random Access Response
	2
	-

	6
	The UE transmits an RRCConnectionRequest message.
	-->
	MAC PDU
	2
	-

	7
	Check: Does the UE transmit preamble on PRACH using a preamble belonging to group A.
	-->
	PRACH Preamble
	2
	P

	8
	Check: Does the UE continue to repeatedly transmit for 2s after step 2 a preamble belonging to group A.
Note: 2s is the value of T302.
	-->
	PRACH Preamble
	2, 3
	P

	9
	The UE is in state Loopback Activated (state 4) according to [18]
	-
	-
	
	

	10
	The SS transmits a MAC PDU containing a PDCP SDU of size 320 bits[>208].
	<--
	MAC PDU 
	
	

	
	Exception: step 11 and 12 will be repeated              dsr-TransMax times.
	-
	-
	-
	-

	11
	UE transmits a Scheduling Request.
	-->
	Scheduling Request
	
	

	12
	The SS does not allocate UL grant for the scheduling request in step 11.
	
	
	-
	-

	13
	Check: does the UE transmit preamble on PRACH using a preamble in group B defined in SIB2 (numberOfRA-Preambles and sizeOfRA-PreamblesGroupA)?
	-->
	PRACH Preamble
	4
	P

	14
	Check: does the UE transmit preamble on PRACH using a preamble in group B defined in SIB2 (numberOfRA-Preambles and sizeOfRA-PreamblesGroupA)?
	-->
	PRACH Preamble
	4
	P

	15
	Check: does the UE transmit preamble on PRACH using a preamble in group B defined in SIB2 (numberOfRA-Preambles and sizeOfRA-PreamblesGroupA)?
	-->
	PRACH Preamble
	4
	P

	16
	The SS transmits Random Access Response with RAPID corresponding to the transmitted Preamble in step 1, including T-CRNTI and not including Backoff Indicator sub header.
	<--
	Random Access Response
	2
	-

	17


	The UE transmits a MAC PDU with C-RNTI containing loop backed PDCP SDU
	->
	MAC PDU
	2
	-

	18
	The SS ignores the UL MAC PDU and does not allocate UL grant for the C-RANTI in step 17. 
	
	
	-
	-

	19
	Check: does the UE transmit preamble on PRACH using a preamble belonging to group B?.
	-->
	PRACH Preamble
	2
	P

	20
	The SS transmits Random Access Response with RAPID corresponding to the transmitted Preamble in step 19 
	<--
	Random Access Response
	2
	-

	21
	The UE transmits a MAC PDU containing loop backed PDCP SDU
	->
	MAC PDU
	-
	-

	22
	SS sends PDCCH transmission for UE C-RNTI
	-
	-
	-
	-

	Note: Size of RRCConnectionRequest message is 45 bits, octet aligned =48 bits.. With 8 bits of MAC Header the minimum size of MAC PDU carrying RRCConnectionRequest is 56 bits.


7.1.2.3.3.3
Specific message contents

Table 7.1.2.3.3.3-1: SystemInformationBlockType2 (all steps, table 7.1.2.3.3.2-1)

	Derivation path: 36.508 clause 4.4.3.3, Table 4.4.3.3.-1

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  radioResourceConfigCommon SEQUENCE {
	
	
	

	    rach-Configuration SEQUENCE {
	
	
	

	      preambleInformation SEQUENCE {
	
	
	

	     numberOfRA-Preambles
	n64
	
	

	        preamblesGroupAConfig := {SEQUENCE {


	
	
	

	          sizeOfRA-PreamblesGroupA
	n28
	
	

	          messageSizeGroupA
	b208
	
	

	          messagePowerOffsetGroupB
	minusinfinity
	
	

	       }
	
	
	

	      }
	
	
	

	      ra-SupervisionInformation SEQUENCE {
	 
	
	

	        preambleTransMax 
	n3
	PREAMBLE_TRANS_MAX
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  ue-TimersAndConstants SEQUENCE{
	
	
	

	    t300
	ms2000
	T300
	

	  }
	
	
	

	radioResourceConfigDedicated SEQUENCE {
	
	
	

	PhysicalConfigDedicated  SEQUENCE {
	
	
	

	  schedulingRequestConfig SEQUENCE {
	
	
	

	           dsr-TransMax
	n16
	
	

	}
	
	
	

	}
	
	
	

	}
	
	
	

	}
	
	
	


7.1.2.4
Random Access Procedure: Successful

7.1.2.4.1
Test Purpose (TP)
(1)

with { UE in E-UTRA RRC_IDLE state }

ensure that {
  when { The SS pages the UE with a matching identity }

    then { UE tranmits a random access preamble in the next available Random Access occasion }

 

    }

(2)

with { UE in E-UTRA RRC_IDLE state after transmission of a PRACH preamble }

ensure that {
  when { SS does not answer with a matching Random Accees Response within ra-ResponseWindowSize }

    then { UE retransmits a PRACH preamble}

 

    }

7.1.2.4.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.1.2, 5.1.3 & 5.1.4.
[TS 36.321, clause 5.1.2]

The Random Access Resource selection procedure shall be performed as follows:

-
If ra-PreambleIndex (Random Access Preamble) and ra-PRACH-MaskIndex (PRACH Mask Index) have been explicitly signalled and ra-PreambleIndex is not 000000:

-
the Random Access Preamble and the PRACH Mask Index are those explicitly signalled.

-
else the Random Access Preamble shall be selected by the UE as follows:

-
If Msg3 has not yet been transmitted, the UE shall:

-
if Random Access Preambles group B exists and if the potential message size (data available for transmission plus MAC header and, where required, MAC control elements) is greater than messageSizeGroupA and if the pathloss is less than PCMAX – preambleInitialReceivedTargetPower – deltaPreambleMsg3 – messagePowerOffsetGroupB, then:

-
select the Random Access Preambles group B;

-
else:

-
select the Random Access Preambles group A.
-
else, if Msg3 is being retransmitted, the UE shall:

-
select the same group of Random Access Preambles as was used for the preamble transmission attempt corresponding to the first transmission of Msg3.

-
randomly select a Random Access Preamble within the selected group. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
set PRACH Mask Index to 0.

-
determine the next available subframe containing PRACH permitted by the restrictions given by the prach-ConfigurationIndex and the PRACH Mask Index (see subclause 7.3) (a UE may take into account the possible occurrence of measurement gaps when determining the next available PRACH subframe);

-
if the transmission mode is TDD and the PRACH Mask Index is equal to zero:

-
if ra-PreambleIndex was explicitly signalled and it was not 000000 (i.e., not selected by MAC):

-
randomly select, with equal probability, one PRACH from the PRACHs available in the determined subframe.

-
else:

-
randomly select, with equal probability, one PRACH from the PRACHs available in the determined subframe and the next two consecutive subframes.

-
else:

-
determine a PRACH within the determined subframe in accordance with the requirements of the PRACH Mask Index.

-
proceed to the transmission of the Random Access Preamble (see subclause 5.1.3).

 [TS 36.321, clause 5.1.3]

The random-access procedure shall be performed as follows:

-
set PREAMBLE_RECEIVED_TARGET_POWER to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep;]

-
instruct the physical layer to transmit a preamble using the selected PRACH, corresponding RA-RNTI, preamble index and PREAMBLE_RECEIVED_TARGET_POWER.

[TS 36.321, clause 5.1.4]

Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the UE shall monitor the PDCCH for Random Access Response(s) identified by the RA-RNTI defined below, in the RA Response window which starts at the subframe that contains the end of the preamble transmission [7] plus three subframes and has length ra-ResponseWindowSize subframes The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:

RA-RNTI= t1 + _id+10*f_id

Where t_id is the index of the first subframe of the specified PRACH (0≤ t_id <10), and f_id is the index of the specified PRACH within that subframe, in ascending order of frequency domain (0≤ f_id< 6). The UE may stop monitoring for Random Access Response(s) after successful reception of a Random Access Response containing Random Access Preamble identifiers that matches the transmitted Random Access Preamble.

-
If a downlink assignment for this TTI has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded, the UE shall regardless of the possible occurrence of a measurement gap:

-
if the Random Access Response contains a Backoff Indicator sub header:

-
set the backoff parameter value in the UE as indicated by the BI field of the Backoff Indicator sub header  and Table 7.2-1.

-
else, set the backoff parameter value in the UE to 0 ms.

-
if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble (see subclause 5.1.3), the UE shall:

-
consider this Random Access Response reception successful;

-
process the received Timing Advance Command (see subclause 5.2);
-
indicate thepreambleInitialReceivedTargetPower and the amount of power ramping applied to the latest preamble transmission to lower layers (i.e., (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep);
-
process the received UL grant value and indicate it to the lower layers;

-
if ra-PreambleIndex was explicitly signalled and it was not 000000 (i.e., not selected by MAC):

-
consider the Random Access procedure successfully completed.

- 
else, if the Random Access Preamble was selected by UE MAC:

-
set the Temporary C-RNTI to the value received in the Random Access Response message no later than at the time of the first transmission corresponding to the UL grant provided in the Random Access Response message;

-
if this is the first successfully received Random Access Response within this Random Access procedure:

-
if the transmission is not being made for the CCCH logical channel, indicate to the Multiplexing and assembly entity to include a C-RNTI MAC control element in the subsequent uplink transmission;

-
obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity and store it in the Msg3 buffer.

NOTE:
When an uplink transmission is required, e.g., for contention resolution, the eNB should not provide a grant smaller than 56 bits in the Random Access Response.

NOTE:
If within a Random Access procedure, an uplink grant provided in the Random Access Response for the  same group of Random Access Preambles has a different size than the first uplink grant allocated during that Random Access procedure, the UE behaviour is not defined. 

If no Random Access Response is received within the RA Response window, or if none of all received Random Access Responses contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble, the Random Access Response reception is considered not successful and the UE shall:

-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;
-
If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:

-
indicate a Random Access problem to upper layers.
...
 -
proceed to the selection of a Random Access Resource (see subclause 5.1.2).

7.1.2.4.3
Test description

7.1.2.4.3.1
Pre-test conditions

System Simulator:

-
Cell 1
-
System information are set according to table 7.1.2.4.3.3-1

UE:

None.
Preamble:

-
The UE is in state Registered, Idle mode (state 2) according to [18].
7.1.2.4.3.2
Test procedure sequence

Table 7.1.2.4.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a Paging message including a matched identity.
	-
	-
	-
	-

	-
	
	
	
	
	

	2
	Check: does the UE transmit a preamble on PRACH, in an even frame number X, subframe number 4(FDD)/3(TDD)?
	-->
	PRACH Preamble
	1
	P

	3
	Check: does the UE transmit a preamble on PRACH, in an even frame number X+2, subframe number 4(FDD)/3(TDD)?
	-->
	PRACH Preamble
	1,2
	P

	4
	Check: does the UE transmit a preamble on PRACH, in an even frame number X+4, subframe number 4(FDD)/3(TDD)?
	-->
	PRACH Preamble
	1,2
	P

	5
	The SS transmits a Random Access Response with not-matching RA-Id, including T-CRNTI and not including Backoff Indicator sub header.
	<--
	Random Access Response
	-
	-

	6
	Check: does the UE transmit a preamble on PRACH in an even frame number X+6, subframe number 4(FDD)/3(TDD)?
	-->
	PRACH Preamble
	1,2
	P

	7
	Wait for 2s.
Note: the UE may transmit additional RACH preambles
	-->
	PRACH Preamble
	-
	-

	8
	The SS transmits a Paging message including a matched identity.
	-
	
	-
	-

	9
	Check: does the UE transmit a preamble on PRACH, in an even frame number, subframe number 4(FDD)/3(TDD)?
	-->
	PRACH Preamble
	1
	P

	10
	The SS transmits Random Access Response with RAPID corresponding to the transmitted Preamble in step 9, including T-CRNTI and not including Backoff Indicator sub header.
	<--
	Random Access Response
	-
	-

	11
	The UE transmits an RRCConnectionRequest message.
	-
	-
	-
	-

	12
	The SS Transmits a valid MAC PDU containing RRCConnectionSetup, and including  ‘UE Contention Resolution Identity’ MAC control element with matching ‘Contention Resolution Identity’ 
	<--
	MAC PDU
	-
	-

	13
	The UE transmits an RRCConnectionSetupComplete message.
	-
	-
	-
	-


7.1.2.4.3.3
Specific message contents

Table 7.1.2.4.3.3-1: SystemInformationBlockType2 (all steps, table 7.1.2.4.3.2-1)

	Derivation path: 36.508 table 4.4.3.3.-1

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  radioResourceConfigCommon SEQUENCE {
	
	
	

	    rach-Configuration SEQUENCE {
	
	
	

	      ra-SupervisionInformation SEQUENCE {
	 
	
	

	        preambleTransMax 
	n3
	PREAMBLE_TRANS_MAX
	

	      }
	
	
	

	    }
	
	
	

	    prach-Configuration SEQUENCE {
	
	
	

	      prach-ConfigInfo SEQUENCE {
	
	
	

	        prach-ConfigurationIndex
	1
	As per table 5.7.1-2 of 36.211, this results in PRACH preamble transmission start in even frame numbers and sub-frame number 4
	FDD

	        prach-ConfigurationIndex
	0
	As per table 5.7.1-4 of 36.211, this results in PRACH preamble transmission with frequency resource index=0; occurring in even radio frames; resource is located in first half frame and sub frame number 3 Note 1
	TDD

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  ue-TimersAndConstants SEQUENCE {
	
	
	

	    t300
	ms2000
	T300
	

	  }
	
	
	

	}
	
	
	

	Note 1:
36.508, Table 4.4.3.2-3 specifies tdd-Configuration-> subframeAssignment as sa1.


7.1.2.5
Random Access Procedure: MAC PDU containing Multiple RAR’s

7.1.2.5.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state and transmitted PRACH preamble  }

ensure that {
  when { UE receives during TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END] MAC PDU containing multiple RAR’s but with none of the subheaders cotains a RAPID correseponding to the UE  }

    then { UE tranmits a random access preamble in the next available Random Access occasion }

 

    }

(2)

with { UE in E-UTRA RRC_IDLE state and transmitted PRACH preamble  }

ensure that {
  when { UE receives during TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END] MAC PDU containing multiple RAR’s and  one of the subheaders cotains a RAPID correseponding to the UE  }

    then { UE transmits MAC PDU containing RRCConnectionRequest }

 

    }

 

    }

7.1.2.5.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.1.3 and 5.1.4.

[TS 36.321, clause 5.1.3]

The random-access procedure shall be performed as follows:

-
set PREAMBLE_RECEIVED_TARGET_POWER to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep;]

-
instruct the physical layer to transmit a preamble using the selected PRACH resource, corresponding RA-RNTI, preamble index and PREAMBLE_RECEIVED_TARGET_POWER.

[TS 36.321, clause 5.1.4]

Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the UE shall monitor the PDCCH for Random Access Response(s) identified by the RA-RNTI defined below, in the RA Response window which starts at the subframe that contains the end of the preamble transmission [7] plus three subframes and has length ra-ResponseWindowSize subframes. The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:

RA-RNTI= 1 + t_id+10*f_id

Where t_id is the index of the first subframe of the specified PRACH (0≤ t_id <10), and f_id is the index of the specified PRACH within that subframe, in ascending order of frequency domain (0≤ f_id< 6). The UE may stop monitoring for Random Access Response(s) after successful reception of a Random Access Response containing the Random Access Preamble identifiers that matches the transmitted Random Access Preamble.

-
If a downlink assignment for this TTI has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded, the UE shall regardless of the possible occurrence of a measurement gap:

-
if the Random Access Response contains a Backoff Indicator sub header:

-
set the backoff parameter value in the UE as indicated by the BI field of the Backoff Indicator sub header  and Table 7.2-1.

-
else, set the backoff parameter value in the UE to 0 ms.

-
if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble (see subclause 5.1.3), the UE shall:

-
consider this Random Access Response reception successful;

-
process the received Timing Advance Command (see subclause 5.2);
-
indicate the preambleInitialReceivedTargetPower and the amount of power ramping applied to the latest preamble transmission to lower layers (i.e., (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep);
-
process the received UL grant value and indicate it to the lower layers;

-
if ra-PreambleIndex was explicitly signalled and it was not 000000 (i.e., not selected by MAC):

-
consider the Random Access procedure successfully completed.

- 
else, if the Random Access Preamble was selected by UE MAC:

-
set the Temporary C-RNTI to the value received in the Random Access Response message no later than at the time of the first transmission corresponding to the UL grant provided in the Random Access Response message;

-
if this is the first successfully received Random Access Response within this Random Access procedure:

-
if the transmission is not being made for the CCCH logical channel, indicate to the Multiplexing and assembly entity to include a C-RNTI MAC control element in the subsequent uplink transmission;

-
obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity and store it in the Msg3 buffer.

NOTE:
When an uplink transmission is required, e.g., for contention resolution, the eNB should not provide a grant smaller than 56 bits in the Random Access Response.

NOTE:
If within a Random Access procedure, an uplink grant provided in the Random Access Response for the  same group of Random Access Preambles has a different size than the first uplink grant allocated during that Random Access procedure, the UE behaviour is not defined. 

If no Random Access Response is received within the RA Response window, or if none of all received Random Access Responses contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble, the Random Access Response reception is considered not successful and the UE shall:

-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;
-
If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:

-
indicate a Random Access problem to upper layers.
...
 -
proceed to the selection of a Random Access Resource (see subclause 5.1.2).

7.1.2.5.3
Test description

7.1.2.5.3.1
Pre-test conditions

System Simulator:

-
Cell 1
-
System information are set according to table 7.1.2.4.3.3-1

UE:

None.

Preamble:

-
The UE is in state Registered, Idle mode (state 2) according to [18].

7.1.2.5.3.2
Test procedure sequence

Table 7.1.2.5.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a Paging message including a matched identity.
	-
	-
	-
	-

	2
	Check: does the UE transmit a preamble on PRACH
	-->
	PRACH Preamble
	1
	P

	3
	The SS transmits a MAC PDU addressed to UE RA-RNTI, containing multiple RAR’s but none of the MAC sub headers contains a matching RAPID
	<--
	Random Access Response
	-
	-

	-
	EXCEPTION: In parallel with step 4, parallel behaviour defined in table 7.1.2.5.3.2-3 is executed
	-
	-
	-
	-

	4
	Check: does the UE re-transmit a preamble on PRACH
	-->
	PRACH Preamble
	1
	P

	5
	The SS transmits a MAC PDU addressed to UE RA-RNTI, containing multiple RAR’s one  of the MAC sub headers contains a matching RAPID
	<--
	Random Access Response
	-
	-

	6
	The UE transmits an RRCConnectionRequest message.
	-
	MAC PDU
	2
	-

	7
	The SS sends a MAC PDU containing matching Contention Resolution Identity MAC control element
	<--
	MAC Control PDU 
	-
	-


Table 7.1.2.5.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The UE transmits an RRCConnectionRequest message.
	-
	MAC PDU
	1
	F


7.1.2.5.3.3
Specific message contents

None.

7.1.2.6
Maintenance of Uplink Time Alignment

7.1.2.6.1
Test Purpose (TP)

(1) 

with (UE in E-UTRA RRC_IDLE state and having initiated a random access procedure)
 ensure that {

   when { The SS transmits a Timing Alignment Command in a Random Access Response message}
     then {the UE applies the received Timing Advance value in the next transmitted MAC PDU}

       }

(2) 

with (UE in E-UTRA RRC_CONNECTED state)
 ensure that {
  
when { Timing Advanced MAC control Element is received and UE has pending data during the period the Time Alignment timer is running}
      then { UE does not send any Random Access Preamble, but Scheduling Requests to request transmission of data while Time Alignment timer is running}

        }

(3) 

with (UE in E-UTRA RRC_CONNECTED state)
 ensure that {

   when{(Timing Alignment timer has expired or is not running and UL transmission is required)} 

 then {UE triggers a RA Procedure}

     }

7.1.2.6.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321 clause 5.2.

[TS 36.321 clause 5.2]
The UE has a configurable Time Alignment Timer. The Time Alignment Timer is valid only in the cell for which it was configured and started.

If the Time Alignment Timer has been configured, the UE shall:

-
when a Timing Advance MAC control element is received:

-
apply the Timing Advance Command;

-
start the Time Alignment Timer (if not running) or restart the Time Alignment Timer (if already running).

-
when a Time Alignment Command is received in a Random Access Response message:
-
if the Random Access Preamble and PRACH resource were explicitly signalled:

-
apply the Time Alignment Command;

-
start the Time Alignment Timer (if not running) or restart the Time Alignment Timer (if already running).

- 
else, if the Time Alignment Timer is not running or has expired:

-
apply the Time Alignment Command;
-
start the Time Alignment Timer;

-
when the contention resolution is considered not successful as described in subclause 5.1.5, stop the Time Alignment Timer.

-
else:

-
ignore the received Time Alignment Command.
-
when the Time Alignment Timer has expired or is not running:

-
prior to any uplink transmission, use the Random Access procedure (see subclause 5.1) in order to obtain uplink Time Alignment. 

-
when the Time Alignment Timer expires:

-
flush all HARQ buffers and consider the next transmission for each process as the very first transmission;

-
 release all PUCCH resources;

-
release any assigned SRS resources.

7.1.2.6.3
Test description

7.1.2.6.3.1
Pre-test condition

System Simulator 

-
Cell 1
UE

None.
Preamble

-
The generic procedure to get UE in state Idle mode (state 2)Loopback Activated (State 4) according to TS 36.508 clause 4.5 is executed.
7.1.2.6.3.2
Test procedure sequence

Table 7.1.2.6.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	1
	SS pages the UE
	-
	-
	-
	-

	2
	SS respond to UE Random Access request by a Random Access Response with TA field within message set to 600 (Note 2). 
	<--
	MAC PDU(Random Access Response (TA=600))
	-
	-

	3
	Check: Does UE send an RRCConnectionRequest message in the first scheduled UL transmission using the Timing Advance value sent by the SS in step 2?
	-->
	MAC PDU (RRCConnectionRequest)
	1
	P

	4
	RA Procedure considered a success. 
	<--
	MAC PDU (UE Contention Resolution Identity)
	-
	-

	5
	The SS sends an RRCConnectionSetup message. 
	<--
	MAC PDU (RRCConnectionSetup)
	-
	-

	6
	Check: does the UE transmit an RRCConnectionSetupComplete?
	-->
	MAC PDU (RRCConnectionSetupComplete)
	1
	P

	7
	The generic procedure to get UE in test state Loopback Activated (State 4) according to TS 36.508 clause 4.5 is executed with UL SDU size set to ‘0’ (no data returned in uplink)  
	-
	-
	-
	-

	8
	SS transmits Timing Advance command. SS does not send any subsequent alignments. SS Starts Timer_1 =  0.8 * Time Alignment Timer
	<--
	MAC PDU (Timing Advance MAC Control Element) 
	-
	-

	9
	SS sends a MAC PDU containing a RLC PDU with SN=0 and poll bit set to trigger UE to transmit a status report in uplink. SS does not respond to any scheduling requests or Random Access Preambles from the UE.
	<--
	MAC PDU (RLC PDU)
	-
	-

	10
	Check: Does UE transmit Scheduling Requests, but no Random Access Preamble message while Timer_1 is running?

(Note 1)
	-->
	(SR)


	2
	P

	11
	SS waits 0.2* Time Alignment Timer
	-
	-
	-
	-

	12
	Check: UE transmits a Random Access Preamble
	-->
	Random Access Preamble
	3
	P

	13
	SS responds with a valid Random Access Response
	<--
	MAC PDU (Random Access Response (C-RNTI))
	-
	-

	14
	Check: The UE successfully transmits an RLC STATUS PDU for the acknowledgement of the DL Data with the Temporary C-RNTI set to the value of C-RNTI received in the Random Access Response message
	-->
	MAC PDU(RLC STATUS PDU (ACK_SN =1))
	3
	P

	15
	The SS Transmits a valid MAC PDU including ‘UE Contention Resolution Identity’ MAC control element with matching ‘Contention Resolution Identity’
	<--
	MAC PDU(Matching UE Contention Resolution Identity)
	-
	-

	Note 1
A conformant UE correctly applies Timing Advance MAC Control and restarts the Timing Alignment timer, causing the uplink to stay in sync for a period equal to the received Time Alignment Value.
Note 2
TA value of 600 has been chosen arbitrary in the middle of the range 0 to 1282 and corresponds to 0.3125 ms (timing advance in ms = 1000 x NTA x TS where NTA = TA x 16 and TS = 1 / (15000x2048) according to TS 36.213 and TS 36.211).


7.1.2.6.3.3
Specific Message Contents

None. 
7.1.2.7
MAC-Contention Resolution [Temporary C-RNTI]

7.1.2.7.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state and after transmitting a RRCConnectionRequest message}

ensure that {
  when { SS does not send any MAC PDU including  ‘UE Contention Resolution Identity’ MAC control element before contention resolution timer expires }

    then { UE re-transmits RRCConnectionRequest }

 

    }

(2)

with { UE in E-UTRA RRC_IDLE state and after transmitting a RRCConnectionRequest message}

ensure that {
  when { SS transmits a valid MAC PDU containing RRCConnectionSetup, but not including  ‘UE Contention Resolution Identity’ MAC control element }

    then { UE re-transmits RRCConnectionRequest }

 

    }

(3)

with { UE in E-UTRA RRC_IDLE state and after transmitting a RRCConnectionRequest message}

ensure that {
  when { SS transmits a valid MAC PDU containing RRCConnectionSetup, including  ‘UE Contention Resolution Identity’ MAC control element but with un-matched ‘Contention Resolution Identity’ }

    then { UE re-transmits RRCConnectionRequest }

 

    }

(4)

with { UE in E-UTRA RRC_IDLE state and after transmitting a RRCConnectionRequest message}

ensure that {
  when { SS transmits a valid MAC PDU containing a RRCConnectionSetup, including  ‘UE Contention Resolution Identity’ MAC control element and matching ‘Contention Resolution Identity’ }

    then { UE transmits a RRCConnectionSetupComplete message}

 

    }

7.1.2.7.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.1.5.

[TS 36.321, clause 5.1.5]

Contention Resolution is based on either C-RNTI on PDCCH or UE Contention Resolution Identity on DL-SCH..

Once Msg3 is transmitted, the UE shall:

-
start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission;

-
regardless of the possible occurrence of a measurement gap, monitor the PDCCH until mac-ContentionResolutionTimer expires or is stopped;

-
if notification of a reception of a PDCCH transmission is received from lower layers, the UE shall:

...
-
else if the CCCH SDU was included in Msg3 and the PDCCH transmission is addressed to its Temporary C-RNTI:

-
if the MAC PDU is successfully decoded:

-
stop mac-ContentionResolutionTimer;

-
if the MAC PDU contains a UE Contention Resolution Identity MAC control element; and

-
if the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in Msg3:

-
consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;

-
set the C-RNTI to the value of the Temporary C-RNTI;

-
discard the Temporary C-RNTI;
-
consider this Random Access procedure successfully completed.

-
else

-
discard the Temporary C-RNTI;
-
consider this Contention Resolution not successful and discard the successfully decoded MAC PDU.

-
if mac-ContentionResolutionTimer expires:

-
discard the Temporary C-RNTI;
-
consider the Contention Resolution not successful.

-
if the Contention Resolution is considered not successful the UE shall:

-
flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer;
-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

-
If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:

-
indicate a Random Access problem to upper layers.

-
based on the backoff parameter in the UE, select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value;

-
delay the subsequent Random Access transmission by the backoff time;

-
proceed to the selection of a Random Access Resource (see subclause 5.1.2).

7.1.2.7.3
Test description

7.1.2.7.3.1
Pre-test conditions

System Simulator:

-
Cell 1
UE:

None.
Preamble:

-
The UE is in state Registered, Idle mode (state 2) according to [18].
7.1.2.7.3.2
Test procedure sequence

Table 7.1.2.7.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a Paging message including a matched identity.
	-
	-
	1
	-

	2
	The UE transmits a MAC PDU containing an RRCConnectionRequest message.
	-->
	MAC PDU
	1
	-

	3
	Check: For time equal to ‘Contention Resolution Timer’, does UE send a PRACH preamble?
	
	PRACH preamble
	1
	F

	4
	Check: does the UE transmit a MAC PDU containing an RRCConnectionRequest message?
	-->
	MAC PDU
	1
	P

	-
	EXCEPTION: In parallel with steps 5 to 8, the parallel behaviour in table 7.1.2.7.3.2-2 is running.
	-
	-
	-
	-

	5
	The SS Transmits a valid MAC PDU containing RRCConnectionSetup, but not including  ‘UE Contention Resolution Identity’ MAC control element
	<--
	MAC PDU
	2
	-

	6
	Check: does the UE transmit a MAC PDU containing an RRCConnectionRequest message?
	-->
	MAC PDU
	2
	P

	7
	The SS Transmits a valid MAC PDU containing RRCConnectionSetup, and including  ‘UE Contention Resolution Identity’ MAC control element but with un matched ‘Contention Resolution Identity’ 
	<--
	MAC PDU
	3
	-

	8
	Check: does the UE transmit a MAC PDU containing an RRCConnectionRequest message?
	-->
	MAC PDU
	3
	P

	9
	The SS Transmits a valid MAC PDU containing RRCConnectionSetup, and including  ‘UE Contention Resolution Identity’ MAC control element with matching ‘Contention Resolution Identity’ 
	<--
	MAC PDU
	4
	-

	10
	Check: does the UE transmit a MAC PDU containing an RRCConnectionSetupComplete message?
	-->
	MAC PDU
	4
	P


Table 7.1.2.7.3.2-2: Parallel behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: UE transmits a MAC PDU containing an RRCConnectionSetupComplete message indicating acceptance of RRCConnectionSetup message
	-->
	MAC PDU
	2,3
	F


7.1.2.7.3.3
Specific message contents
7.1.2.7.3.3-1: SystemInformationBlockType2 (all steps, table 7.1.2.7.3.2-1)
	Derivation path: 36.508 table 4.4.3.3-1

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  radioResourceConfigCommon SEQUENCE {
	
	
	

	    rach-Configuration SEQUENCE {
	
	
	

	      ra-SupervisionInformation SEQUENCE {
	 
	
	

	        preambleTransMax 
	N10
	Max value
	

	        mac-ContentionResolutionTimer
	sf64
	Max value
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.1.2.8
MAC-Contention Resolution [ C-RNTI ]

7.1.2.8.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state and after transmitting a RRCConnectionReconfigurationComplete message for a handover without dedicated preamble}

ensure that {
  when { The SS does not schedule any PDCCH transmission addressed to UE C-RNTI before Contention resolution timer expiry}

    then { The UE retransmits the RRCConnectionReconfigrationComplete message}

       }

(2)

with { UE in E-UTRA RRC_CONNECTED state and after transmitting a RRCConnectionReconfigurationComplete message for a handover without dedicated preamble }

ensure that {

 when { UE receive PDCCH transmission addressed to its C-RNTI before Contention resolution timer expiry }

    then { The UE does not retransmit the RRCConnectionReconfigrationComplete message }

       }

7.1.2.8.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.1.5.

[TS 36.321, clause 5.1.5]

Contention Resolution is based on either C-RNTI on PDCCH or UE Contention Resolution Identity on DL-SCH..

Once Msg3 is transmitted, the UE shall:

-
start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission;

-
regardless of the possible occurrence of a measurement gap, monitor the PDCCH until mac-ContentionResolutionTimer expires or is stopped;

-
if notification of a reception of a PDCCH transmission is received from lower layers, the UE shall:

-
if the C-RNTI MAC control element was included in Msg3:

-
if the Random Access procedure was initiated by the MAC sublayer itself and the PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission; or 

-
if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI: 

-
consider this Contention Resolution successful;

-
stop mac-ContentionResolutionTimer;

-
discard the Temporary C-RNTI;

-
consider this Random Access procedure successfully completed.

...
-
else

-
discard the Temporary C-RNTI;
-
consider this Contention Resolution not successful and discard the successfully decoded MAC PDU.

-
if mac-ContentionResolutionTimer expires:

-
discard the Temporary C-RNTI;
-
consider the Contention Resolution not successful.

-
if the Contention Resolution is considered not successful the UE shall:

-
flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer;
-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

-
If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:

-
indicate a Random Access problem to upper layers.

-
based on the backoff parameter in the UE, select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value;

-
delay the subsequent Random Access transmission by the backoff time;

-
proceed to the selection of a Random Access Resource (see subclause 5.1.2).

7.1.2.8.3
Test description

7.1.2.8.3.1
Pre-test conditions

System Simulator:

-
Cell 1 and Cell 2
-
System information as in table 7.1.2.8.3.3-1.

UE:

None.
Preamble:

-
The UE is in state Generic RB Established (state 3) according to [18] on cell 1.
7.1.2.8.3.2
Test procedure sequence

Table 7.1.2.8.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a MAC PDU containing an RRCConnectionReconfiguration message to order the UE to perform intra frequency handover to Cell 2, not including explicit Random Access Preamble.
	<--
	MAC PDU
	-
	-

	2
	The UE transmits on cell 2 a MAC PDU containing RRCConnectionReconfigurationComplete., including C-RNTI MAC control element
	-->
	MAC PDU
	-
	-

	3
	SS Does not schedule any PDCCH transmission for UE C-RNTI
	-
	-
	-
	-

	4
	Check: does the UE transmit a PRACH preamble within time equal to ‘Contention Resolution Timer’?
	-->
	(PRACH preamble)
	1
	F

	5
	Check: does the UE transmit on cell 2 a MAC PDU containing RRCConnectionReconfigurationComplete, including C-RNTI MAC control element?
	-->
	MAC PDU
	1
	P

	6
	SS sends PDCCH transmission for UE C-RNTI
	-
	-
	-
	-

	7
	Check: does the UE transmit MAC PDU containing RRCConnectionReconfigurationComplete within the next 2s?
	-->
	MAC PDU
	2
	F

	8
	Check: does the test result of CALL generic procedure indicate that the UE is in E-UTRA RRC_CONNECTED state on Cell 2?
	-
	
	
	-


7.1.2.8.3.3
Specific message contents

Table 7.1.2.8.3.3-1: SystemInformationBlockType2 (all steps, Table 7.1.2.8.3.2-1)

	Derivation path: 36.508 table 4.4.3.3-1

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  radioResourceConfigCommon SEQUENCE {
	
	
	

	    rach-Configuration SEQUENCE {
	
	
	

	      ra-SupervisionInformation SEQUENCE {
	 
	
	

	        preambleTransMax 
	N10
	Max value
	

	        mac-ContentionResolutionTimer
	sf64
	Max value
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.2.8.3.3-2: RRCConnectionReconfiguration (step 1, Table 7.1.2.8.3.2-1)

	Derivation path: 36.508 table 4.6.1-6, condition RBC-HO

	Information Element
	Value/Remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        mobilityControlInformation SEQUENCE {
	MobilityControlInformation-HO
	
	

	          targetCellIdentity
	PhysicalCellIdentity of Cell 2 (see 36.508 clause 4.4.4.2)
	
	

	          eutra-CarrierFreq
	Not present
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.1.2.9
MAC-Backoff Indicator

7.1.2.9.1
Test Purpose (TP)

(1)

with (UE in E-UTRA RRC_IDLE state and having initiated a random access procedure)
  ensure that{

    when { SS sends a Random Access Response including a Backoff Indicator and the Random Access Preamble identifier is different from the value received from the UE }
      then{ UE triggers RA preamble after a random time between 0 and the indicated Backoff parameter }

  
}

(2)

with (UE in E-UTRA RRC_IDLE state and having initiated a random access procedure)
  ensure that {

    when { { SS sends a Random Access Response containing Backoff Indicator and a Random Access Preamble identifier with the same value as received from the UE }
   
  then{ UE stores Backoff Indicator and sends a RRC connection request in the first scheduled UL transmission }

  
}

(3)

with (UE in E-UTRA RRC_IDLE state and having initiated a random access procedure)
  ensure that {

    when { UE receives a Contention Resolution failure  }
   
  then {UE triggers RA preamble after random time between 0 and the UE stored Backoff parameter}

  
}

7.1.2.9.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clauses 5.1.4, 5.1.5 and 7.2.

[TS 36.321 clause 5.1.4]

-
If a downlink assignment for this TTI has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded, the UE shall regardless of the possible occurrence of a measurement gap:
-
if the Random Access Response contains a Backoff Indicator sub header:

-
set the backoff parameter value in the UE as indicated by the BI field of the Backoff Indicator sub header  and Table 7.2-1.

-
else, set the backoff parameter value in the UE to 0 ms.

... 

If no Random Access Response is received within the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END], or if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble, the Random Access Response reception is considered not successful and the UE shall:

...
-
if in this Random Access procedure, the Random Access Preamble was selected by MAC:

-
based on the backoff parameter in the UE, select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value;

-
delay the subsequent Random Access transmission by the backoff time;

[TS 36.321 clause 5.1.5]

-
if the Contention Resolution is considered not successful the UE shall:

-
if the Random Access procedure was initiated by the MAC sublayer itself; or

-
if the Random Access procedure was initiated by a PDCCH order and the PREAMBLE_TRANSMISSION_COUNTER is less than PREAMBLE_TRANS_MAX:

-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

-
If PREAMBLE_TRANSMISSION_COUNTER = PREAMBLE_TRANS_MAX + 1:

-
indicate a Random Access problem to upper layers.

-
based on the backoff parameter in the UE, select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value;

-
delay the subsequent Random Access transmission by the backoff time;

-
proceed to the selection of a Random Access Resource (see subclause 5.1.2).

[TS 36.321 clause 7.2]

Backoff Parameter values are presented in Table 7.2-1.

Table 7.2-1: Backoff Parameter values.

	Index
	Backoff Parameter value (ms)

	0
	0

	1
	10

	2
	20

	3
	30

	4
	40

	5
	60

	6
	80

	7
	120

	8
	160

	9
	240

	10
	320

	11
	480

	12
	960


7.1.2.9.3
Test description
7.1.2.9.3.1
Pre-test conditions

System Simulator 

-
Cell 1
UE:

None.
Preamble

-
The UE is in state Registered, Idle Mode (state 2) according to [18]. 

Table 7.1.2.9.3.1-1: (Void)
7.1.2.9.3.2
Test procedure sequence

Table 7.1.2.9.3.2-1: Backoff Parameter values.

	x: Index
	Y: Backoff Parameter value (ms)

	1
	10

	2
	20

	3
	30

	4
	40

	5
	60

	6
	80

	7
	120

	8
	160

	9
	240

	10
	320

	11
	480

	12
	960


Table 7.1.2.9.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	
	EXCEPTION: Steps 1 to 5 are repeated for values of ‘x’ and ‘y’ according to table 7.1.2.9.3.2-1
	-
	-
	-
	-

	1
	SS pages the UE 
	-
	-
	-
	-

	2
	UE sends a Random Access Preamble
	-->
	Random Access Preamble
	-
	-

	3
	SS sends a Random Access Response with the backoff parameter set to value Index field ‘x’ and with the Random Access Preamble identifier different from the value received from the UE in the Random Access Preamble. 
The SS sets Timer_T1 to the Backoff value ‘y’ associated with the Index value ‘x’ and starts Timer_T1. 
	<--
	Random Access Response(BI, RAPID)
	-
	-

	4
	Check: Does UE send  a Random Access Preamble while Timer_T1 is running? 
	-->
	Random Access Preamble
	1
	P

	5
	SS stops Timer_T1.

SS waits 5 seconds to allow T300 to expire. During this time the SS ignores and RA preambles.
	-
	-
	-
	-

	
	EXCEPTION: Steps 6 to 12 are repeated for values of ‘x’ and ‘y’ according to table 7.1.2.9.3.2-1
	-
	-
	-
	-

	6
	SS pages the UE
	-
	-
	-
	-

	7
	UE sends a Random Access Preamble
	-->
	Random Access Preamble
	-
	-

	8
	SS sends  Random Access Response with a backoff parameter set to value Index field ‘x’ and the Random Access Preamble identifier value set to the same value as received from the UE in the Random Access Preamble.  
	<--
	Random Access Response(BI, RAPID)
	-
	-

	9
	Check: Does UE sends an RRCConnectionRequest in the grant associated to the Random Access ´Response received in step 8?
	-->
	MAC PDU (RRCConnectionRequest)
	2
	P

	10
	The SS sends a Contention Resolution Failure. The SS sets Timer_T1 to the Backoff value ‘y’ associated with the Index value ‘x’ and starts Timer_T1.
	<--
	MAC Control PDU (Un matching UE Contention Resolution Identity)
	-
	-

	11
	Check: Does UE send a Random Access Preamble while Timer_T1 is running?
	-->
	Random Access Preamble
	3
	P

	12
	SS stops Timer_T1.

SS waits 5 seconds to allow T300 to expiry. During this time the SS ignores and RA preambles.
	-
	-
	3
	P


7.1.2.9.3.3
Specific Message Contents

None

7.1.3
DL-SCH Data transfer

7.1.3.1
Correct handling of DL assignment / dynamic case 

7.1.3.1.1
Test Purpose (TP)

(1) 

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE receives downlink assignment on the PDCCH for the UE’s C-RNTI and receives data in the associated subframe and UE performs HARQ operation }

    then { UE sends a HARQ feedback on the HARQ process }

}

(2) 

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE receives downlink assignment on the PDCCH with a C-RNTI unknown by the UE and data is available in the associated subframe }

    then { UE does not send any HARQ feedback on the HARQ process }

}
7.1.3.1.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.321 clause 5.3.1

[TS 36.321, clause 5.3.1]   

Downlink assignments transmitted on the PDCCH indicate if there is a transmission on the DL-SCH for a particular UE and provide the relevant HARQ information.

When the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the UE shall for each TTI during which it monitors PDCCH:

-
if a downlink assignment for this TTI has been received on the PDCCH for the UE’s C-RNTI, or Temporary C‑RNTI:

-
if this is the first downlink assignment for this Temporary C-RNTI:

-
consider the NDI to have been toggled.
-
if the downlink assignment is for UE’s C-RNTI and if either a downlink assignment has been received for the UE’s Semi-Persistent Scheduling C-RNTI or a configured downlink assignment has been indicated to the HARQ entity since the previous received downlink assignment for the UE's C-RNTI for the same HARQ process:

-
consider the NDI to have been toggled regardless of the value of the NDI.

-
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.

...
7.1.3.1.3
Test description

7.1.3.1.3.1
Pre-test conditions

System Simulator 

-
Cell 1
UE:

None.

Preamble 

-
The generic procedure to get UE in test state Loopback Activated (State 4) according to TS 36.508 clause 4.5 is executed, with all the parameters as specified in the procedure except that the RLC SDU size is set to return no data in uplink.
7.1.3.1.3.2
Test procedure sequence

Table 7.1.3.1.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS transmits a downlink assignment including the C-RNTI assigned to the UE
	<--
	(PDCCH (C-RNTI))
	-
	-

	2
	SS transmits in the indicated downlink assignment a RLC PDU in a MAC PDU.
	<--
	MAC PDU
	-
	-

	3
	Check: Does the UE transmit an HARQ ACK on PUCCH?
	-->
	HARQ ACK
	1
	P

	4
	SS transmits a downlink assignment to including a C-RNTI different from the assigned to the UE
	<--
	(PDCCH (unknown C-RNTI))
	-
	-

	5
	SS transmits in the indicated downlink assignment a RLC PDU in a MAC PDU.
	<--
	MAC PDU
	-
	-

	6
	Check: Does the UE send any HARQ ACK on PUCCH?
	-->
	HARQ ACK
	2
	F


Note 1: For TDD, the timing of ACK/NACK is not constant as FDD, see Table 10.1-1 of TS 36.213.
7.1.3.1.3.3
Specific Message Contents

None.

7.1.3.2
Correct handling of DL assignment: semi persistent case

7.1.3.2.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_Connected state with DRB established and sps-Configuration in UL is enabled }

ensure that {
  when { UE receives a DL assignment addressed to its stored SPS-CRNTI in SF-Num y and with NDI set as 0 }

    then { UE starts receiving DL MAC PDU in SF-Nums y+n*[semiPersistSchedIntervalDL]  where ‘n’ is positive integer starting at zero}

 

    }

(2)

with { UE in E-UTRA RRC_Connected state with DRB established and stored DL SPS assignment to receive MAC PDU at SF-Num y+n*[semiPersistSchedIntervalDL]  }

ensure that {
  when { UE receives a DL assignment addressed to its SPS-CRNTI in SF-Num p and with NDI set as 0, where p!= y+n*[semiPersistSchedIntervalDL]  }

    then { UE starts receiving DL MAC PDU in SF-Nums p+n*[semiPersistSchedIntervalDL]  and stops receiving DL MAC PDU at SF-Nums y+n*[semiPersistSchedIntervalDL]where ‘n’ is positive integer statriting at zero}

(3)

with { UE in E-UTRA RRC_Connected state with DRB established and stored DL SPS assignment to receive MAC PDU at SF-Num p+n*[semiPersistSchedIntervalDL]  }

ensure that {
  when { UE receives a DL assignment [for retransmission] addressed to its SPS-CRNTI in SF-Num z and with NDI set as 1, where z!= p+n*[semiPersistSchedIntervalDL]  }

    then { UE receives MAC PDU in SF-Num z as per the new grant for SPS-CRNTI}

(4)

with { UE in E-UTRA RRC_Connected state with DRB established and stored DL SPS assignment to receive MAC PDU at SF-Num z+n*[semiPersistSchedIntervalDL]  }

ensure that {
  when { UE receives a DL assignment addressed to its CRNTI in SF-Num p, such that p= z+n*[semiPersistSchedIntervalDL]   }

    then { UE receives MAC PDU in SF-Num p as per assignment addresed to its C-RNTI }

(5)

with { UE in E-UTRA RRC_Connected state with DRB established and stored DL SPS grant to receive MAC PDU at SF-Num z+n*[semiPersistSchedIntervalDL]  }

ensure that {
  when { UE receives a RRCConnectionReconfiguration including sps-Configuration with sps-ConfigurationDL set as ‘disable’ and hence resulting in DL SPS grant deactivation}

    then { UE deletes the stored sps-Configuration DL parameters and stops receiving DL MAC 
PDU’s as per stored SPS assignment in SF-Num z+n*[semiPersistSchedIntervalDL]   }

 

    }

7.1.3.2.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321 clause 5.3.1 and 36.331 clause 5.3.10.5.

[TS 36.321, clause 5.3.1, 5.10, 5.10.1]

Downlink assignments transmitted on the PDCCH indicate if there is a transmission on the DL-SCH for a particular UE and provide the relevant HARQ information.

When the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the UE shall for each TTI during which it monitors PDCCH:

-
if a downlink assignment for this TTI has been received on the PDCCH for the UE’s C-RNTI, or Temporary C‑RNTI:

-
if this is the first downlink assignment for this Temporary C-RNTI:

-
consider the NDI to have been toggled.
-
if either a downlink assignment has been received for the UE’s Semi-Persistent Scheduling C-RNTI or a configured downlink assignment has occurred since the previous received downlink assignment for the UEs C-RNTI for the same HARQ process:

-
consider the NDI to have been toggled regardless of the value of the NDI.

-
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.

-
else, if a downlink assignment for this TTI has been received on the PDCCH for the UE’s Semi-Persistent Scheduling C-RNTI:

-
if the NDI in the received HARQ information is 1:

-
consider the NDI not to have been toggled;

-
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.

-
else, if the NDI in the received HARQ information is 0:

-
if PDCCH contents indicate SPS release:

-
clear the configured downlink assignment (if any);

-
instruct the physical layer to transmit a positive acknowledgement.

-
else:

-
store the downlink assignment and the associated HARQ information as configured downlink assignment;

-
initialise (if not active) or re-initialise (if already active) the configured downlink assignment to start in this TTI and to recur according to rules in subclause 5.10.1;

-
set the HARQ Process ID to the HARQ Process ID associated with this TTI; 

-
consider the NDI bit to have been toggled;

-
indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity for this TTI.

-
else, if a downlink assignment for this TTI has been configured and there is no measurement gap in this TTI:

-
instruct the physical layer to receive, in this TTI, transport(s) block on the DL-SCH according to the configured downlink assignment and to deliver it to the HARQ entity;

-
set the HARQ Process ID to the HARQ Process ID associated with this TTI; 

-
consider the NDI bit to have been toggled;

-
indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity for this TTI.

[TS 36.321, clause 5.10]

When Semi-Persistent Scheduling is enabled by upper layer, the following information is provided:

-
Semi-Persistent Scheduling C-RNTI;

-
Uplink Semi-Persistent Scheduling Interval, if Semi-Persistent Scheduling is enabled for the uplink;
-
Whether [two-intervals-Semi-Persistent Scheduling] is enabled or disabled for uplink, only for TDD;

-
Downlink Semi-Persistent Scheduling Interval, if Semi-Persistent Scheduling is enabled for the downlink;

When Semi-Persistent Scheduling for uplink or downlink is disabled by RRC, the corresponding configured grant or configured assignment shall be discarded.
[TS 36.321, clause 5.10.1]

After a Semi-Persistent downlink assignment is configured, the UE shall consider that the assignment recurs in each subframe for which:

-
(10 * SFN + subframe) = [(10 * SFNstart time + subframestart time) + N * (Downlink Semi-Persistent Scheduling Interval)] modulo 10240, for all N>0.
Where SFNstart time and subframestart time are the SFN and subframe, respectively, at the time the configured downlink assignment were (re-)initialised.

[TS 36.331, clause 5.3.10.5]

The UE shall:

1>
if the received radioResourceConfiguration includes sps-Configuration:

2> if sps-Configuration includes sps-ConfigurationDL and the configuration is set to ‘disable’:

3> deactivate any downlink semi-persistent scheduling resources, if active;

3>
release the downlink semi-persistent scheduling configuration.

2> if sps-Configuration includes sps-ConfigurationUL and the configuration is set to ‘disable’:

3> deactivate any uplink semi-persistent scheduling resources, if active;

3>
release the uplink semi-persistent scheduling configuration.

7.1. 3.2.3
Test description

7.1.3.2.3.1
Pre-test conditions

System Simulator:

-
Cell 1

UE:

None.
Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].

-
The loop back size is set in such a way that one RLC SDU in DL shall result in 1 RLC SDU’s in UL of same size.

7.1.3.2.3.2
Test procedure sequence

Table 7.1.3.2.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS Transmits a DL assignment using UE’s SPS C-RNTI in SF-Num ‘Y’, NDI=0
	<--
	(DL SPS Grant)
	-
	-

	2
	The SS transmits in SF-Num ‘Y’, DL MAC PDU containing a RLC PDU (DL-SQN=0)on DRB
	<-
	MAC PDU
	-
	-

	3
	Check: Does the UE transmit a HARQ ACK?
	-->
	HARQ ACK
	1
	P

	4
	The SS transmits in SF-Num ‘Y+X(semiPersistSchedIntervalDL)’, DL MAC PDU containing a RLC PDU (DL-SQN=1)on DRB
	<-
	MAC PDU
	-
	-

	5
	Check: Does the UE transmit a HARQ ACK?
	-->
	HARQ ACK
	1
	P

	6
	The SS Transmits a DL assignment using UE’s SPS C-RNTI in SF-Num ‘P’, NDI=0;

(Where Y+X<P< Y+2X)
	<--
	(DL SPS Grant)
	-
	-

	7
	The SS transmits in SF-Num ‘P’, DL MAC PDU containing a RLC PDU (DL-SQN=2)on DRB
	<-
	MAC PDU
	-
	-

	8
	Check: Does the UE transmit a HARQ ACK?
	-->
	HARQ ACK
	2
	P

	9
	The SS transmits in SF-Num ‘Y+2X’, DL MAC PDU containing a RLC PDU (DL-SQN=3)on DRB
	<-
	MAC PDU
	-
	-

	10
	Check: Does the UE transmit a HARQ Feedback?
	-->
	HARQ ACK/NACK
	2
	F

	11
	The SS transmits in SF-Num ‘P+ 4+X(semiPersistSchedIntervalDL)’, DL MAC PDU containing a RLC PDU (DL-SQN=3)on DRB; CRC is calculated in such a way will result in CRC error in UE.
	<-
	MAC PDU
	-
	-

	12
	Check: Does the UE transmit a HARQ NACK? 
	-->
	HARQ NACK
	2,3
	P

	13
	The SS Transmits a DL assignment using UE’s SPS C-RNTI in SF-Num ‘Z’, NDI=1;

Where (P < Z <P+1X); The DL HARQ process is same as in step 11
	<--
	(DL SPS Grant)
	-
	-

	14
	The SS re-transmits in SF-Num ‘Z’, DL MAC PDU containing a RLC PDU (DL-SQN=3)on DRB;
	<-
	MAC PDU
	-
	-

	15
	Check: Does the UE transmit a HARQ ACK?
	-->
	HARQ ACK
	3
	P

	16
	The SS transmits in SF-Num ‘P+2X(semiPersistSchedIntervalDL)’, DL MAC PDU containing a RLC PDU (DL-SQN=4)on DRB
	<-
	MAC PDU
	-
	-

	17
	Check: Does the UE transmit a HARQ ACK?
	-->
	HARQ ACK
	1
	P

	18
	The SS Transmits a DL assignment using UE’s C-RNTI in SF-Num ‘P+3X(semiPersistSchedIntervalDL)’
	<--
	(DL  Grant)
	-
	-

	19
	The SS transmits in SF-Num ‘P+3X(semiPersistSchedIntervalDL)’, DL MAC PDU containing 1 RLC PDU’s (DL-SQN=4)on DRB;Note 1
	<-
	MAC PDU
	-
	-

	20
	Check: Does the UE transmit a HARQ ACK ?
	-->
	HARQ ACK
	4
	P

	21
	SS transmits an UL Grant sufficient for transmitting loop back PDU’s corresponding to DL RLC PDU’s with SQN’s 0 to 4
	<--
	(UL  Grant)
	
	

	22
	The UE MAC PDU  transmits loop back SDU’s corresponding to DL RLC PDU’s with SQN 0 to 4.
	->
	MAC PDU
	
	

	23
	SS Transmits RRCConnectionReconfiguration to disable SPS-ConfigurationUL
	
	
	-
	-

	24
	The UE transmits RRCConnectionReconfigurationComplete
	
	
	-
	-

	25
	The SS transmits in SF-Num ‘Y+nX(semiPersistSchedIntervalDL)’, DL MAC PDU containing 1 RLC PDU’s (DL-SQN=5)on DRB; (n>4)
	<-
	MAC PDU
	-
	-

	26
	Check: The UE transmits a HARQ Feedback
	-->
	HARQ ACK/NACK
	5
	F

	Note 1: The DL assignment for C-RNTI and hence the size of MAC PDU is different in size than stored SPS C-RNTI DL assignment in step 6. This assures UE is reciving DSCH  data as per DL assignment for C-RNTI and not as per stored grant for SPS C-RNTI.


NOTE 1:
Steps 21 and 22 are executed to bring UE in stable state.
NOTE 2:
For TDD, the subframe number for ‘Y’, ‘P’, and ‘Z’ should be selected from {‘0’, ‘4’, ‘5’} respectively based on TDD configuration 1.
7.1.3.2.3.3
Specific message contents

Table 7.1.3.2.3.3-1: RRCConnectionReconfiguration. RadioResourceConfigDedicated (Preamble)

	Derivation path: 36.508 table 4.6.3-16

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated::= SEQUENCE {
	
	
	

	  sps-Configuration ::= SEQUENCE {
	
	
	

	    semiPersistSchedC-RNTI
	‘FFF0’H
	
	

	    sps-ConfigurationDL::=CHOICE{
	
	
	

	      enable  SEQUENCE {
	
	
	

	        semiPersistSchedIntervalDL
	sf160
	160 Subframe
	

	        numberOfConfSPS-Processes
	8
	
	FDD

	        numberOfConfSPS-Processes
	7
	Max DL HARQ processes is 7 considering TDD configuration 1.
	TDD

	        n1Pucch-AN-Persistent   
	0
	
	

	      }
	
	
	

	    }
	
	
	

	    sps-ConfigurationUL
	Not Present
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.3.2.3.3-1: RRCConnectionReconfiguration. RadioResourceConfigDedicated (step 23 of table 7.1.3.2.3.2-1)

	Derivation path: 36.508 table 4.6.3-16

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated::= SEQUENCE {
	
	
	

	  sps-Configuration ::= SEQUENCE {
	
	
	

	    semiPersistSchedC-RNTI
	Not Present
	
	

	    sps-ConfigurationDL::=CHOICE{
	
	
	

	      disable  
	NULL
	
	

	    }
	
	
	

	    sps-ConfigurationUL
	Not Present
	
	

	  }
	
	
	

	}
	
	
	


7.1.3.3
MAC PDU header handling 
7.1.3.3.1
Test Purpose (TP)
(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE receives a MAC PDU containing an AMD PDU that is larger than 128 bytes with padding at the end }

    then { UE successfully decodes the MAC PDU and forward to higher layer }

}

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE receives a MAC PDU containing an AMD PDU that is smaller than 128 bytes with padding at the end }

    then { UE successfully decodes the MAC PDU and forward to higher layer }

}

(3)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE receives a MAC PDU containing an single AMD PDU with no padding }

    then { UE successfully decodes the MAC PDU and forward to higher layer }

}

(4) 

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE receives a MAC PDU containing multiple MAC SDUs each containg an AMD PDU and no padding }

    then { UE successfully decodes the MAC PDU and forward the AMD PDUs to higher layer }
}

7.1.3.3.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.321 clauses 6.1.2 and 6.2.1.
[TS 36.321, clause 6.1.2]
A MAC PDU consists of a MAC header, zero or more MAC Service Data Units (MAC SDU), zero, or more MAC control elements, and optionally padding; as described in Figure 6.1.2-3. 

Both the MAC header and the MAC SDUs are of variable sizes.

A MAC PDU header consists of one or more MAC PDU sub-headers; each sub header corresponding to either a MAC SDU, a MAC control element or padding. 

A MAC PDU sub header consists of the six header fields R/R/E/LCID/F/L but for the last sub header in the MAC PDU and for fixed sized MAC control elements. The last sub header in the MAC PDU and sub-headers for fixed sized MAC control elements consist solely of the four header fields R/R/E/LCID. It follows that a MAC PDU sub header corresponding to padding consists of the four header fields R/R/E/LCID.
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Figure 6.1.2-1: R/R/E/LCID/F/L MAC sub header
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Figure 6.1.2-2: R/R/E/LCID MAC sub header
MAC PDU sub-headers have the same order as the corresponding MAC SDUs, MAC control elements and padding.

MAC control elements, are always placed before any MAC SDU.

Padding occurs at the end of the MAC PDU, except when single-byte or two-byte padding is required but cannot be achieved by padding at the end of the MAC PDU. Padding may have any value and the UE shall ignore it.
When single-byte or two-byte padding is required but cannot be achieved by padding at the end of the MAC PDU, one or two MAC PDU sub-headers corresponding to padding are inserted before the first MAC PDU sub header corresponding to a MAC SDU; or if such sub header is not present, before the last MAC PDU sub header corresponding to a MAC control element.

A maximum of one MAC PDU can be transmitted per TB per UE.
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Figure 6.1.2-3: Example of MAC PDU consisting of MAC header, MAC control elements, MAC SDUs and padding

[TS 36.321, clause 6.2.1]   

The MAC header is of variable size and consists of the following fields:

-
LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC control element or padding as described in tables 6.2.1-1 and 6.2.1-2 for the DL and UL-SCH respectively. There is one LCID field for each MAC SDU, MAC control element or padding included in the MAC PDU. In addition to that, one or two additional LCID fields are included in the MAC PDU, when single-byte or two-byte padding is required but cannot be achieved by padding at the end of the MAC PDU. The LCID field size is 5 bits;

-
L: The Length field indicates the length of the corresponding MAC SDU or MAC control element in bytes. There is one L field per MAC PDU sub header except for the last sub header and sub-headers corresponding to fixed-sized MAC control elements. The size of the L field is indicated by the F field;

-
F: The Format field indicates the size of the Length field as indicated in table 6.2.1-3. There is one F field per MAC PDU sub header except for the last sub header and sub-headers corresponding to fixed-sized MAC control elements. The size of the F field is 1 bit. If the size of the MAC SDU or MAC control element is less than 128 bytes, the UE shall set the value of the F field to 0, otherwise the UE shall set it to 1;

-
E: The Extension field is a flag indicating if more fields are present in the MAC header or not. The E field is set to "1" to indicate another set of at least R/R/E/LCID fields. The E field is set to "0" to indicate that either a MAC SDU, a MAC control element or padding starts at the next byte;

-
R: Reserved bits, set to "0".

The MAC header and sub-headers are octet aligned.

Table 6.2.1-1: Values of LCID for DL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-11011
	Reserved

	11100
	UE Contention Resolution Identity

	11101
	Timing Advance Command

	11110
	DRX Command

	11111
	Padding


Table 6.2.1-2: Values of LCID for UL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-11001
	Reserved

	11010
	Power Headroom Report

	11011
	C-RNTI

	11100
	Truncated BSR

	11101
	Short BSR

	11110
	Long BSR

	11111
	Padding


Table 6.2.1-3: Values of F field:

	Index
	Size of Length field (in bits)

	0
	7

	1
	15


7.1.3.3.3
Test description
7.1.3.3.3.1
Pre-test conditions

System Simulator 

-
Cell 1
UE:

None.
Preamble 

-
The UE is in state Loopback Activated (state 4) according to [18].

-
The UL RLC SDU size is set to not return any data.
 7.1.3.3.3.2
Test procedure sequence

Table 7.1.3.3.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a MAC PDU containing a RLC SDU of 130 bytes in an AMD PDU (SN=0) with polling field ‘P’ set to ‘1’ and 5 bytes of padding. The MAC header contains two MAC sub-headers where the first MAC sub-header is a 3-byte R/R/E/LCID/F/L MAC sub-header with ‘E’ field set to ‘1’, the ‘F’ set to ‘1’, the ‘LCID’ field set to ‘00011’ and the ‘L’ field set to ‘132’ bytes. The second MAC sub-header is a padding control 1byte  R/R/E/LCID MAC sub-header with ‘E’ field set to ‘0’ and ‘LCID’ field set to ‘11111’.
	<--
	MAC PDU (R/R/E/LCID/F/L MAC sub-header (E=’1’, LCID=’00011’, F=’1’, L=’132’), MAC R/R/E/LCID MAC sub-header (E=’0’, LCID=’11111’), 132 bytes MAC SDU and 5 bytes padding)
	-
	-

	2
	Check: Does the UE transmit a MAC PDU containing an RLC STATUS PDU achnowleding the reception of the AMD PDU in step 1?

	-->
	MAC PDU (RLC STATUS PDU (ACK_SN ‘1’)) 
	1
	P

	3
	The SS transmits a MAC PDU containing a RLC SDU of 40 bytes in an AMD PDU(SN=1) with polling field ‘P’ set to ‘1’and 5 bytes of padding. The MAC header contains two MAC sub-headers where the first MAC sub-header is a 2-byte R/R/E/LCID/F/L MAC sub-header with ‘E’ field set to ‘1’, the ‘F’ set to ‘0’, the ‘LCID’ field set to ‘00011’ and the ‘L’ field set to ‘42’ bytes. The second MAC sub-header is a padding control 1byte  R/R/E/LCID MAC sub-header with ‘E’ field set to ‘0’ and ‘LCID’ field set to ‘11111’.
	<--
	MAC PDU (R/R/E/LCID/F/L MAC sub-header (E=’1’, LCID=’00011’, F=’0’, L=’42’), R/R/E/LCID MAC sub-header (E=’0’, LCID=’11111’), 42 bytes MAC SDU and 5 bytes padding)
	-
	-

	4
	Check: Does the UE transmit a MAC PDU containing an RLC STATUS PDU achnowleding the reception of the AMD PDU in step 3?
	-->
	 MAC PDU (RLC STATUS PDU (ACK_SN ‘2’))
	2
	P

	5
	The SS transmits a MAC PDU containing a MAC SDU with a RLC SDU of 130 bytes in an AMD PDU(SN=2) with polling field ‘P’ set to ‘1’. The MAC header contains one R/R/E/LCID MAC sub-header with ‘E’ field set to ‘0’ and the ‘LCID’ field set to ‘00011’. 
	<--
	MAC PDU (R/R/E/LCID MAC sub-header (E=’0’, LCID=’00011’), 132 bytes MAC SDU)
	-
	-

	6
	Check: Does the UE transmit a MAC PDU containing an RLC STATUS PDU achnowleding the reception of the AMD PDU in step 5?
	-->
	MAC PDU (RLC STATUS PDU (ACK_SN ‘3’))
	3
	P

	7
	The SS transmits a MAC PDU containing one MAC SDU containing a RLC SDU of size 127 bytes in an AMD PDU (SN=3) and five MAC SDUs each containing a RLC SDU of 41 bytes in an AMD PDU (SN=4 to 8) in an AMD PDU with the polling field ‘P’ set to ‘1’ in the last AMD PDU. The MAC header contains six MAC sub-headers where the first The MAC sub-header contains a 3 byte R/R/E/LCID/F/L MAC sub-header with ‘E’ field set to ‘1’ , ‘LCID’ field set to ‘00011’, ‘F’ field set to ‘1’ and the ‘L’ field set to ‘129’. The second to fifth MAC sub-header are two byte R/R/E/LCID/F/L MAC sub-headers with ‘E’ field set to ‘1’ , ‘LCID’ field set to ‘00011’, ‘F’ field set to ‘0’ and the ‘L’ field set to ‘43’ bytes. The sixth MAC sub-header is a one byte R/R/E/LCID MAC sub-header with ‘E’ field set to ‘0’ and the ‘LCID’ field set to ‘00011’. 
	<--
	MAC PDU (R/R/E/LCID/L MAC sub-header (E=’1’, LCID=’00011’, F=’1’, L=’129’), 4 x R/R/E/LCID/L MAC sub-header (E=’1’, LCID=’00011’, F=’0’, L=’43’),  R/R/E/LCID MAC sub-header (E=’0’, LCID=’00011’), 129 bytes MAC SDU, 5 x 43 bytes MAC SDUs)
	4
	-

	8
	Check: Does the UE transmit a MAC PDU containing an RLC STATUS PDU achnowleding the reception of the AMD PDUs in step 7? 
	-->
	MAC PDU (RLC STATUS PDU (ACK_SN ‘9’))
	4
	P


7.1.3.3.3.3
Specific Message Contents

None

7.1.3.4
Correct HARQ process handling[DCCH /DTCH]

7.1.3.4.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_ CONNECTED state with DRB established}

ensure that {
  when { the UE receives a MAC PDU for DRB and CRC fails}

    then { the UE transmits a NACK for the corresponding HARQ process}

         }

(2)

with { UE in E-UTRA RRC_ CONNECTED state with DRB established}

ensure that {
  when { the UE receives a MAC PDU retranmission for DRB, and results in CRC pass on combined data}

    then { the UE transmits an ACK for the corresponding HARQ process and delivers data to upper layers}

          }

7.1.3.4.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.3.2.1 & 5.3.2.2.

[TS 36.321, clause 5.3.2.1]

There is one HARQ entity at the UE which maintains a number of parallel HARQ processes. Each HARQ process is associated with a HARQ process identifier. The HARQ entity directs HARQ information and associated TBs received on the DL-SCH to the corresponding HARQ processes (see subclause 5.3.2.2).

The number of DL HARQ processes is specified in [2], clause 7.

When the physical layer is configured for spatial multiplexing [2], one or two TBs are expected per subframe and they are associated with the same HARQ process. Otherwise, one TB is expected per subframe.

The UE shall:

-
If a downlink assignment has been indicated for this TTI:

-
allocate the TBs received from the physical layer and the associated HARQ information to the HARQ process indicated by the associated HARQ information.

-
If a downlink assignment has been indicated for the broadcast HARQ process:

-
allocate the received TB to the broadcast HARQ process.

NOTE:
In case of BCCH a dedicated broadcast HARQ process is used.

[TS 36.321, clause 5.3.2.2]

For each subframe where a transmission takes place for the HARQ process, one or two (in case of spatial multiplexing) TBs and the associated HARQ information are received from the HARQ entity.

For each received TB and associated HARQ information, the HARQ process shall:

-
if the NDI, when provided, has been toggled compared to the value of the previous received transmission corresponding to this TB; or

-
if the HARQ process is equal to the broadcast process and if this is the first received transmission for the TB according to the system information schedule indicated by RRC; or

-
if this is the very first received transmission for this TB(i.e. there is no previous NDI for this TB):
-
consider this transmission to be a new transmission.
-
else:

-
consider this transmission to be a retransmission.
The UE then shall:

-
if this is a new transmission
-
replace the data currently in the soft buffer for this TB with the received data.

-
else if this is a retransmission:

-
if the data has not yet been successfully decoded:

-
combine the received data with the data currently in the soft buffer for this TB.

-
if the TB size is different from the last valid TB size signalled for this TB:

-
the UE may replace the data currently in the soft buffer for this TB with the received data.

-
attempt to decode the data in the soft buffer for this TB;

-
if the data in the soft buffer was successfully decoded for this TB:

-
if the HARQ process is equal to the broadcast process, deliver the decoded MAC PDU to upper layers.

-
else, deliver the decoded MAC PDU to the disassembly and demultiplexing entity.

-
generate a positive acknowledgement (ACK) of the data in this TB.

-
else:

-
generate a negative acknowledgement (NACK) of the data in this TB.

-
if the HARQ process is associated with a transmission indicated with a Temporary C-RNTI and the Contention Resolution is not successful (see subclause 5.1.5); or

-
if the HARQ process is equal to the broadcast process; or
-
-
if timeAlignmentTimer is stopped or expired:

-
do not indicate the generated positive or negative acknowledgement to the physical layer.

-
else:

-
indicate the generated positive or negative acknowledgement for this TB to the physical layer.

The UE shall ignore NDI received in all downlink assignments on PDCCH for its Temporary C-RNTI when determining if NDI on PDCCH for its C-RNTI has been toggled compared to the value in the previous transmission.
7.1.3.4.3
Test description

7.1.3.4.3.1
Pre-test conditions

System Simulator:

-
Cell 1
UE:

None.
Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].
7.1.3.4.3.2
Test procedure sequence

Table 7.1.3.4.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	
	EXCEPTION: Steps 1 to 7 are run 8[FDD]/7[TDD] times  using test parameter values as given for each iteration in table 7.1.3.4.3.2.-2.
	
	
	
	

	1
	The SS indicates a new transmission on PDCCH and transmits a MAC PDU (containing an RLC PDU) on HARQ process X, but the CRC is calculated in such a way that it will result in CRC error on UE side. The AMD PDU contains a full RLC SDU.
	<--
	MAC PDU
	1
	-

	2
	Check: Does the UE transmit a HARQ NACK?
	-->
	HARQ NACK
	1
	P

	3
	The SS indicates a retransmission on PDCCH and transmits the same MAC PDU like step 1, with CRC is calculated in such a way that it will result in CRC pass on UE side.
	<--
	MAC PDU
	-
	-

	4
	Check: Does the UE send a HARQ ACK?
	-->
	HARQ ACK
	2
	P

	5
	UE transmit a Scheduling Request on PUCCH
	-->
	(SR)
	-
	-

	6
	The SS sends an UL grant suitable for the loop back PDU to transmitted
	<--
	(UL Grant)
	-
	-

	7
	The UE transmit a MAC PDU containing the loop back PDU corresponding to step 1 and 3
	->
	MAC PDU
	-
	-


Table 7.1.3.4.3.2-2: Test Parameters

	Iteration
	DL HARQ process (X)

	1
	0

	2
	1

	3
	2

	4
	3

	5
	4

	6
	5

	7
	6

	8
	7[only for FDD]

	Note: The maximum DL HARQ process is 7 for TDD configuration 1.


7.1.3.4.3.3
Specific message contents

None.
7.1.3.5
Correct HARQ process handling [CCCH]

7.1.3.5.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_ IDLE state with RRC connection establishment procedure initiated}

ensure that {
  when { UE receives a MAC PDU  addressed to RA-RNTI }

    then { UE does not transmit ACK/NACK for the corresponding HARQ process}

           }

(2)

with { UE in E-UTRA RRC_ IDLE state with RRC connection establishment procedure initiated }

ensure that {
  when { UE receives a MAC PDU  addressed to T-CRNTI without UE Contention Resolution Identity matching the one included in the RRCConnectionRequest message }

    then { UE does not transmit a ACK/NACK for the corresponding HARQ process } 

                }

(3)

with { UE in E-UTRA RRC_ IDLE state with RRC connection establishment procedure initiated }

ensure that {

  when { UE receives a MAC PDU  addressed to T-CRNTI and cannot decode properly }

    then { UE does not transmits a NACK for the corresponding HARQ }

          }

(4)

with { UE in E-UTRA RRC_ IDLE state with RRC connection establishment procedure initiated }

ensure that {
  when { UE receives a MAC PDU  addressed to T-CRNTI with UE Contention Resolution Identity matching the one included in the RRCConnectionRequest message }

    then { UE transmits an ACK for the corresponding HARQ process and delivers data to upper layers}

          }

7.1.3.5.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.3.2.1 and 5.3.2.2.
[TS 36.321, clause 5.3.2.1]

There is one HARQ entity at the UE which maintains a number of parallel HARQ processes. Each HARQ process is associated with a HARQ process identifier. The HARQ entity directs HARQ information and associated TBs received on the DL-SCH to the corresponding HARQ processes (see subclause 5.3.2.2).

The number of DL HARQ processes is specified in [2], clause 7.

When the physical layer is configured for spatial multiplexing [2], one or two TBs are expected per subframe and they are associated with the same HARQ process. Otherwise, one TB is expected per subframe.

The UE shall:

-
If a downlink assignment has been indicated for this TTI:

-
allocate the TBs received from the physical layer and the associated HARQ information to the HARQ process indicated by the associated HARQ information.

-
If a downlink assignment has been indicated for the broadcast HARQ process:

-
allocate the received TB to the broadcast HARQ process.

NOTE:
In case of BCCH a dedicated broadcast HARQ process is used.

 [TS 36.321, clause 5.3.2.2]

For each subframe where a transmission takes place for the HARQ process, one or two (in case of spatial multiplexing) TBs and the associated HARQ information are received from the HARQ entity.

For each received TB and associated HARQ information, the HARQ process shall:

-
if the NDI, when provided, has been toggled compared to the value of the previous received transmission corresponding to this TB; or

-
if the HARQ process is equal to the broadcast process and if this is the first received transmission for the TB according to the system information schedule indicated by RRC; or

-
if this is the very first received transmission for this TB(i.e. there is no previous NDI for this TB):
-
consider this transmission to be a new transmission.
-
else:

-
consider this transmission to be a retransmission.
The UE then shall:

-
if this is a new transmission
-
replace the data currently in the soft buffer for this TB with the received data.

-
if a retransmission is indicated for this TB:

-
if the data has not yet been successfully decoded:

-
combine the received data with the data currently in the soft buffer for this TB.

-
if the TB size is different from the last valid TB size signalled for this TB:

-
the UE may replace the data currently in the soft buffer for this TB with the received data.

-
attempt to decode the data in the soft buffer for this TB;

-
if the data in the soft buffer was successfully decoded for this TB:

-
if the HARQ process is equal to the broadcast process:

-
deliver the decoded MAC PDU to upper layers.

-
else:

-
deliver the decoded MAC PDU to the disassembly and demultiplexing entity.

-
generate a positive acknowledgement (ACK) of the data in this TB.

-
else:

-
generate a negative acknowledgement (NACK) of the data in this TB.

-
if the HARQ process is associated with a transmission indicated with a Temporary C-RNTI and a UE the Contention Resolution Identity match is not indicated successful (see subclause 5.1.5); or

-
if the HARQ process is equal to the broadcast process; or

-
-
if timeAlignmentTimer is stopped or expired:
-
do not indicate the generated positive or negative acknowledgement to the physical layer.

-
else:

-
indicate the generated positive or negative acknowledgement for this TB to the physical layer.

The UE shall ignore NDI received in all downlink assignments on PDCCH for its Temporary C-RNTI when determining if NDI on PDCCH for its C-RNTI has been toggled compared to the value in the previous transmission.
7.1.3.5.3
Test description

7.1.3.5.3.1
Pre-test conditions

System Simulator:

-
Cell 1
-
System information taking into account parameters in table 7.1.3.5.3.3-1
UE:

None.
Preamble:

-
The UE is in state Registered, Idle mode state (state 2) according to [18].
7.1.3.5.3.2
Test procedure sequence

Table 7.1.3.5.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a Paging message including a matched identity.
	-
	
	-
	-

	2
	The UE transmits Preamble on PRACH
	-->
	PRACH Preamble
	-
	-

	3
	The SS transmits Random Access Response with matching RA-Id and including T-CRNTI. The CRC is calculated in such a way, it will result in CRC error on UE side
	<--
	Random Access Response
	-
	-

	4
	Check: does the UE transmit a HARQ ACK/NACK?
	-->
	HARQ ACK/NACK
	1
	F

	5
	The UE transmits Preamble on PRACH
	-->
	PRACH Preamble
	-
	-

	6
	The SS transmits Random Access Response with matching RA-Id and including T-CRNTI . The CRC is calculated in such a way, it will result in CRC pass on UE side.
	<--
	Random Access Response
	-
	-

	7
	Check: does the UE transmit a HARQ ACK/NACK?
	-->
	HARQ ACK/NACK
	1
	F

	8
	The UE transmits a MAC PDU containing an RRCConnectionRequest message.
	-->
	MAC PDU
	-
	-

	9
	The SS transmits a valid MAC PDU containing RRCConnectionSetup, and including  ‘UE Contention Resolution Identity’ MAC control element with not matching ‘Contention Resolution Identity’.
	<--
	MAC PDU
	-
	-

	10
	Check: does the UE transmit a HARQ ACK/NACK?
	-->
	HARQ ACK/NACK
	2
	F

	11
	The UE transmits Preamble on PRACH
	-->
	PRACH Preamble
	-
	-

	12
	The SS transmits Random Access Response with matching RA-Id and including T-CRNTI. 
	<--
	Random Access Response
	-
	-

	13
	The UE transmits a MAC PDU containing an RRCConnectionRequest message.
	-->
	MAC PDU
	-
	-

	14
	The SS transmits a valid MAC PDU containing RRCConnectionSetup, and including  ‘UE Contention Resolution Identity’ MAC control element with matching ‘Contention Resolution Identity’. The CRC is calculated in such a way that it will result in CRC error on UE side
	<--
	MAC PDU
	-
	-

	15
	Check: Does UE transmit a HARQ NACK?
	-->
	HARQ NACK
	3
	F

	16
	The UE transmits Preamble on PRACH
	-->
	PRACH Preamble
	-
	-

	17
	The SS transmits Random Access Response with matching RA-Id and including T-CRNTI. 
	<--
	Random Access Response
	-
	-

	18
	The UE transmits a MAC PDU containing an RRCConnectionRequest message.
	-->
	MAC PDU
	-
	-

	19
	The SS transmits the same MAC PDU like in step 14, but the CRC is calculated in such a way that it will result in CRC pass on UE side
	<--
	MAC PDU
	-
	-

	20
	Check: does the UE transmit a HARQ ACK?
	-->
	HARQ ACK
	4
	P

	21
	The UE transmits a MAC PDU containing an RRCConnectionSetupComplete message indicating acceptance of RRCConnectionSetup message
	-->
	MAC PDU
	-
	-


7.1.3.5.3.3
Specific message contents

Table 7.1.3.5.3.3-1: SystemInformationBlockType2 (all steps, table 7.1.3.5.3.2-1)

	Derivation path: 36.508 table 4.4.3.3-1

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  radioResourceConfigCommon SEQUENCE {
	
	
	

	    rach-Configuration SEQUENCE {
	
	
	

	      ra-SupervisionInformation SEQUENCE {
	 
	
	

	        preambleTransMax 
	n8
	
	

	        mac-ContentionResolutionTimer
	sf64
	Max Value
	

	      }
	
	
	

	    }
	
	
	

	    prach-Configuration SEQUENCE {
	
	
	

	      prach-ConfigInfo SEQUENCE {
	
	
	

	        prach-ConfigurationIndex
	1
	As per table 5.7.1-2 of 36.211, this results in PRACH preamble transmission start in even frame numbers and sub-frame number 4
	FDD

	        prach-ConfigurationIndex
	0
	As per table 5.7.1-4 of 36.211, this results in PRACH preamble transmission with frequency resource index=0; occurring in even radio frames; resource is located in first half frame and sub frame number 3 Note 1
	TDD

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  ue-TimersAndConstants SEQUENCE{
	
	
	

	    t300
	ms2000
	T300
	

	  }
	
	
	

	}
	
	
	


7.1.3.6
Correct HARQ process handling [BCCH]

7.1.3.6.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_Idle state}

ensure that {
  when { UE receives a MAC PDU addressed to S-RNTI}

    then { UE does not send any ACK/NACK for the corresponding dedicated HARQ process}

 

    }

7.1.3.6.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.3.2.1 & 5.3.2.2.

[TS 36.321, clause 5.3.2.1]

There is one HARQ entity at the UE which maintains a number of parallel HARQ processes. Each HARQ process is associated with a HARQ process identifier. The HARQ entity directs HARQ information and associated TBs received on the DL-SCH to the corresponding HARQ processes (see subclause 5.3.2.2).

The number of DL HARQ processes is specified in [2], clause 7.

When the physical layer is configured for spatial multiplexing [2], one or two TBs are expected per subframe and they are associated with the same HARQ process. Otherwise, one TB is expected per subframe.

The UE shall:

-
If a downlink assignment has been indicated for this TTI:

-
allocate the TBs received from the physical layer and the associated HARQ information to the HARQ process indicated by the associated HARQ information.

-
If a downlink assignment has been indicated for the broadcast HARQ process:

-
allocate the received TB to the broadcast HARQ process.

NOTE:
In case of BCCH a dedicated broadcast HARQ process is used.
[TS 36.321, clause 5.3.2.2]

For each subframe where a transmission takes place for the HARQ process, one or two (in case of spatial multiplexing) TBs and the associated HARQ information are received from the HARQ entity.

For each received TB and associated HARQ information, the HARQ process shall:

-
if the NDI, when provided, has been toggled compared to the value of the previous received transmission corresponding tothis TB; or

-
if the HARQ process is equal to the broadcast process and the physical layer indicates a new transmission; or

-
if this is the very first received transmission for this TB:

-
consider this transmission to be a new transmission.
-
else:

-
consider this transmission to be a retransmission.
The UE then shall:

-
if this is a new transmission:

-
replace the data currently in the soft buffer for this TB with the received data.

-
else if this is a retransmission:

-
if the data has not yet been successfully decoded:

-
combine the received data with the data currently in the soft buffer for this TB.

-
if the TB size is different from the last valid TB size signalled for this TB:

-
the UE may replace the data currently in the soft buffer for this TB with the received data.

-
attempt to decode the data in the soft buffer for this TB;

-
if the data in the soft buffer was successfully decoded for this TB:

-
if the HARQ process is equal to the broadcast process, deliver the decoded MAC PDU to upper layers.

-
else, deliver the decoded MAC PDU to the disassembly and demultiplexing entity.

-
generate a positive acknowledgement (ACK) of the data in this TB.

-
else:

-
generate a negative acknowledgement (NACK) of the data in this TB.

-
if the HARQ process is associated with a transmission indicated with a Temporary C-RNTI and a UE the Contention Resolution Identity match is not indicated successful (see subclause 5.1.5); or

-
if the HARQ process is equal to the broadcast process; or

-
if there is a measurement gap at the time of the transmission of the HARQ feedback:
-
do not indicate the generated positive or negative acknowledgement to the physical layer.

-
else:

-
indicate the generated positive or negative acknowledgement for this TB to the physical layer.

The UE shall ignore NDI received in all downlink assignments on PDCCH for its Temporary C-RNTI when determining if NDI on PDCCH for its C-RNTI has been incremented compared to the value in the previous transmission.
7.1.3.6.3
Test description

7.1.3.6.3.1
Pre-test conditions

System Simulator:

-
Cell 1

UE:

None.

Preamble:

-
The UE is in state Registered, Idle mode (state 2) according to [18].

7.1.3.6.3.2
Test procedure sequence

Table 7.1.3.6.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits an updated system information with S-RNTI addressed in L1/L2 header. CRC is calculated in such a way, it will result in CRC fail on UE side. Dedicated HARQ process for broadcast is used.
	-
	-
	-
	-

	2
	Check: Does the UE transmit a HARQ NACK ?
	->
	HARQ NACK
	1
	F

	3
	Wait for 10 seconds for UE to attempt to read the modified system information.
	-
	-
	-
	-

	4
	The SS transmits a Paging message including a matched identity.
	<--
	-
	
	

	45
	Check: does the UE transmits a MAC PDU containing an RRCConnectionRequest message?
	-->
	MAC PDU
	1
	P

	6
	The SS transmits an updated system information with S-RNTI addressed in L1/L2 header. CRC is calculated in such a way, it will result in CRC fail on UE side. Dedicated HARQ process for broadcast is used.
	
	
	
	

	7
	Check: does the UE transmit an ACK?
	->
	HARQ ACK
	1
	F

	8
	Wait for 10 seconds for UE to read the modified system information.
	-
	-
	-
	-

	9
	The SS transmits a Paging message including a matched identity.
	<--
	-
	-
	-

	10
	Check: does the UE transmit a MAC PDU containing an RRCConnectionRequest message, using PRACH resources as in new SI.
	-->
	MAC PDU
	1
	P


7.1.3.6.3.3
Specific message contents
Table 7.1.3.6.3.3-1: SystemInformationBlockType2 (steps 1 and 6 of table 7.1.3.6.3.2-1)

	Derivation path: 36.508 table 4.4.3.3-1

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  radioResourceConfigCommon SEQUENCE {
	
	
	

	    prach-Configuration SEQUENCE {
	
	
	

	      rootSequenceIndex
	20 (u = 2, Value different than default in TS 36.508)
	
	FDD

	       rootSequenceIndex
	2 (u = 2, Value different than default in TS 36.508)
	rootSequenceIndex should take value from table of 5.7.2-5 in TS 36.211 since, the PRACH format 4 is used as default for testing for TDD.
	TDD

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.1.3.7

MAC-Padding

7.1.3.7.1
Test Purpose (TP)

(1)

with (UE in E-UTRA RRC_CONNECTED state)
  ensure that {
   when{ UE is receiving RLC PDUs in MAC PDUs with padding greater than 2 bytes }
     
 then { UE acknowledge reception of the RLC PDUs }
 }

(2)

with (UE in E-UTRA RRC_CONNECTED state)
  ensure that {
    when { UE is receiving RLC PDUs in MAC PDUs with padding less than 2 bytes }
   
 then { UE acknowledge reception of the RLC PDUs }
  }

(3)

with (UE in E-UTRA RRC_CONNECTED state)
 
ensure that {
     when { SS is tranmitting a MAC control Timing Advance PDU with padding less than 2 bytes and no Data MAC PDU sub-headers followed by tranmitting a RLC PDU using the new Timing Advance value }
     then { UE acknowledge reception of the RLC PDU }
   }

7.1.3.7.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 6.1.2. 

[TS 36.321 clause 6.1.2]

...
Padding occurs at the end of the MAC PDU, except when single-byte or two-byte padding is required but cannot be achieved by padding at the end of the MAC PDU.

When single-byte or two-byte padding is required but cannot be achieved by padding at the end of the MAC PDU, one or two MAC PDU sub-headers corresponding to padding are inserted before the first MAC PDU sub header corresponding to a MAC SDU; or if such sub header is not present, before the last MAC PDU sub header corresponding to a MAC control element.

A maximum of one MAC PDU can be transmitted per TB per UE. 
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Figure 6.1.2-3: MAC PDU consisting of MAC header, MAC control elements, MAC SDUs and padding

7.1.3.7.3
Test description

7.1.3.7.3.1
Pre-test conditions

System Simulator 

-
Cell 1

UE:

None.

Preamble 

-
The UE is in state Loopback Activated (state 4) according to [18].

-
The UL RLC SDU size is set to not return any data.
7.1.3.7.3.2
Test procedure sequence

Table 7.1.3.7.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a MAC PDU containing a RLC SDU in an AMD PDU with polling field ‘P’ set to ‘1’. The MAC SDU payload is set 10-bytes smaller than the TB size allocated in the DL Assignment minus AMD PDU and MAC headers.
	<--
	MAC PDU(AMD PDU,  padding)
	-
	-

	2
	Check: Does the UE transmit an RLC STATUS PDU with ACK_SN field equal to 1?
	-->
	RLC STATUS PDU (ACK_SN ‘n’) 
	1
	P

	3
	The SS transmits a MAC PDU containing a RLC SDU in an AMD PDU. The MAC SDU payload is set to 1-byte smaller than the TB size allocated in the DL Assignment minus AMD PDU and MAC headers. SS adds a 1 byte padding by inserting a MAC PDU sub-header before first Data MAC PDU sub-header.
	<--
	MACPDU(AMD PDU, one byte padding)
	-
	-

	4
	Check: does the UE transmit an RLC STATUS PDU with ACK_SN field equal to 2?
	-->
	MAC PDU(RLC STATUS PDU (ACK_SN =2) 
	2
	P

	5
	The SS sets the downlink assignment for TBS of ’16-bits’
	-
	-
	-
	-

	6
	The SS transmits a Timing Advance without any additional padding. Start Timer_1 = Time Alignment timer value.
	<--
	MAC Control PDU(Timing Advance)
	-
	-

	7
	The SS sets the downlink assignment for TBS of ’24-bits’
	-
	-
	-
	-

	8
	The SS waits a time period equal to 0.5 of Timer_1 value and configures a MAC PDU that consists of only a Control MAC PDU sub header (8-bits). Transmit another Timing Advance MAC PDU (8-bits) which leaves 1-byte padding. The SS does not transmit any subsequent timing alignment. Restart Timer_1 = Time Alignment timer value
	<--
	MAC Control(Timing Advance) + 1-byte padding
	-
	-

	9
	The SS waits a time period equal to 0.7 of Timer_1 and then transmits MAC PDU containing one RLC SDU in an AMD PDU with polling field ‘P’ set to ‘1’.
	<--
	MAC PDU(AMD PDU (SN=2, P=1)
	-
	-

	10
	Check: does the UE transmit an RLC STATUS PDU acknowledging the reception of the RLC PDU in step 9?
	-->
	MAC PDU(RLC STATUS PDU (ACK_SN =3)
	3
	P


7.1.3.7.3.3
Specific Message Contents

None.

7.1.3.9
MAC reset-DL

7.1.3.9.1
Test Purpose (TP) 


(1)

with (UE  in E-UTRA RRC_CONNECTED state)
 ensure that {

   when{ UE MAC is reset, due to handover to a new cell}
     then { UE flushes DL HARQ buffer}

       }

(2)

with (UE  in E-UTRA RRC_CONNECTED state)
 ensure that {

   when{ UE MAC is reset, due to handover to a new cell}
     then { UE Considers the next transmission for each DL HARQ process as very first }

       }
7.1.3.9.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.9.

[TS 36.321 clause 5.9] 

If a reset of the MAC entity is requested by upper layers, the UE shall:
-
initialize Bj for each logical channel to zero;

-
stop and reset all timers, if running;
-
consider the Time Alignment Timer as expired and perform the corresponding actions in 5.2;
-
stop, if any, ongoing RACH procedure;

-
flush Msg3 buffer;

-
cancel, if any, triggered Scheduling Request procedure;

-
cancel, if any, triggered Buffer Status Reporting procedure;

-
cancel, if any, triggered Power Headroom Reporting procedure;

-
flush all UL HARQ buffers;

-
flush all DL HARQ buffers;.

-
for UL, consider the next transmission for each process as very first;

-
for DL, consider the next received TB for each process as very first;
-
release, if any, configured downlink assignment;

-
release, if any, configured uplink grant;

-
release, if any, Temporary C-RNTI.
7.1.3.9.3
Test description
7.1.3.9.3.1
Pre-test conditions

System Simulator 

-
Cell 1 and Cell 2

UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) in cell 1 according to [18], with the DRB for the default EPS bearer context configured with RLC in UM mode.

7.1.3.9.3.2
Test procedure sequence

Table 7.1.3.9.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the initial conditions, while columns marked "T1" is to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.

Table 7.1.3.9.3.2-1: Time instances of cell power level and parameter changes

	
	Parameter
	Unit
	Cell 1
	Cell 2
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15Khz
	-90 
	Off
	

	T1
	Cell-specific RS EPRE
	dBm/15Khz
	-90
	-80
	


Table 7.1.3.9.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS ignores scheduling requests and does not allocate any uplink grant. 
	-
	-
	-
	-

	2
	The SS transmits a MAC PDU containing one RLC SDU on LC 3, but the CRC is calculated in such a way that it will result in CRC error on UE side.
	<--
	MAC PDU (1 RLC SDU of 40 bytes on DRB)
	-
	-

	3
	The UE transmit a HARQ NACK
	-->
	HARQ NACK
	-
	-

	4
	The SS changes Cell 2 level according to the row "T1" in table 7.1.4.12.3.2-1
	-
	-
	-
	-

	5
	The SS transmits an RRCConnectionReconfiguration message to order the UE to perform intra frequency handover to Cell 2, including explicit Random Access Preamble.
	
	
	-
	-

	6
	The UE transmits on cell 2, RRCConnectionReconfigurationComplete
	
	
	-
	-

	7
	Check: For 100 ms, does UE transmits any HARQ NACK?
	-->
	HARQ NACK
	1
	F

	8
	The SS transmits a MAC PDU containing RLC SDU on LC 3. The NDI on PDCCH is same as in step 2
	<--
	MAC PDU (1 RLC SDU of 40 bytes on DRB)
	-
	-

	9
	Check: Does the UE transmit a scheduling request?
	-->
	(SR)
	2
	P

	10
	The SS allocate UL Grant sufficient for one RLC SDU to be loop backed in a TTI, and NDI indicates new transmission
	<--
	Uplink Grant
	-
	-

	11
	The UE transmits a MAC PDU including one RLC SDU
	-->
	MAC PDU
	-
	-


7.1.3.9.3.3
Specific Message Contents

Table 7.1. 3.9.3.3-1: MAC-MainConfiguration {RRCConnectionReconfiguration (preamble)}

	Derivation path: 36.508 table 4.8.2.1.5-1

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfiguration-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Configuration SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n28
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.3.9.3.3-2: RRCConnectionReconfiguration (step 5, table 7.1.3.9.3.2-2)
	Derivation Path: 36.508, Table 4.6.1-6, condition RBC-HO

	Information Element
	Value/Remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        mobilityControlInformation SEQUENCE {
	MobilityControlInformation-HO
	
	

	          targetCellIdentity
	PhysicalCellIdentity of Cell 2 (see 36.508 clause 4.4.4.2)
	
	

	          eutra-CarrierFreq
	Not present
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.1.4
UL-SCH Data Transfer

7.1.4.1
Correct handling of UL assignment / dynamic case 

7.1.4.1.1
Test Purpose (TP) 


(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE receives for a TTI an uplink grant with valid C-RNTI}

    then { UE transmits data and associated HARQ information to the HARQ entity for this TTI }

      }

7.1.4.1.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.321 clause 5.4.1.

[TS 36.321, clause 5.4.1]

In order to transmit on the UL-SCH the UE must have a valid uplink grant (except for non-adaptive HARQ retransmissions) which it may receive dynamically on the PDCCH or in a Random Access Response or which may be configured semi-persistently. To perform requested transmissions, the MAC layer receives HARQ information from lower layers.

When timeAlignmentTimer is running and the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the UE shall for each TTI :

-
if an uplink grant for this TTI has been received in a Random Access Response:

-
set NDI to the value 0 and consider the NDI to have been toggled.
-
if an uplink grant for this TTI has been received on the PDCCH for the UE’s C-RNTI or Temporary C-RNTI; or

-
if an uplink grant for this TTI has been received in a Random Access Response:

-
if the uplink grant is for UE’s C-RNTI and if either an uplink grant has been received for the UE’s Semi-Persistent Scheduling C-RNTI or a configured uplink grant has occurred since the previous received uplink grant for the UE's C-RNTI for the same HARQ process:

-
consider the NDI to have been toggled regardless of the value of the NDI.
-
deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.

-
else, if an uplink grant for this TTI has been received on the PDCCH for the UE’s Semi-Persistent C-RNTI:

-
if the NDI in the received HARQ information is 1:

-
consider the NDI not to have been toggled;

-
indicate a valid uplink grant and the associated HARQ information to the HARQ entity for this TTI.

...

NOTE 1:
The period of configured uplink grants is expressed in TTIs.

NOTE 2:
If the UE receives both a grant for its RA-RNTI and a grant for its C-RNTI or Semi persistent scheduling C-RNTI, the UE may choose to continue with either the grant for its RA-RNTI or the grant for its C-RNTI or Semi persistent scheduling C-RNTI.

NOTE 3:
When a configured uplink grant is indicated during a measurement gap and indicates an UL-SCH transmission during a measurement gap, the UE processes the grant but does not transmit on UL-SCH.
7.1.4.1.3
Test description

7.1.4.1.3.1
Pre-test conditions

System Simulator 

-
Cell 1

UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].

7.1.4.1.3.2
Test procedure sequence

Table 7.1.4.1.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS ignores scheduling requests and does not allocate any uplink grant. 
	-
	-
	-
	-

	2
	SS transmits a MAC PDU including a RLC SDU
	<--
	MAC PDU
	1
	-

	3
	UE transmits a Scheduling Request
	(
	(SR)
	-
	-

	
	EXCEPTION: Step 4 runs in parallel with behaviour in table 7.1.4.1.3.2-2
	
	
	
	

	4
	For 40 ms SS transmits  an UL Grant, allowing the UE to return the RLC SDU as received in step 2, on PDCCH, but with the C-RNTI different from the C-RNTI assigned to the UE.Note 1:
	<--
	(UL Grant (unknown C-RNTI))
	-
	-

	5
	Check: Does the UE transmit a MAC PDU corresponding to grant in step 3?
	-->
	MAC PDU
	1
	F

	6
	SS transmits an UL Grant, allowing the UE to return the RLC SDU as received in step 2, on PDCCH with the C-RNTI assigned to the UE. 
	<--
	(UL Grant (C-RNTI))
	-
	-

	7
	Check: Does the UE transmit a MAC PDU corresponding to grant in step 6?
	-
	-
	1
	F

	Note 1: Note 40 ms corresponding to 4 frames is selected to be sufficiently large than loop back delay and small than the dsr-TransMax[64 sub frames].


Table 7.1.4.1.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	UE transmits a Scheduling Request.
	-->
	(SR)
	-
	-


7.1.4.1.3.3
Specific message contents.

Table 7.1.4.1.3.3-1: SchedulingRequest-Configuration to be used in RRCConnectionReconfiguration in preamble

	Derivation Path: 36.508 clause 4.6.3-20

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Configuration ::= CHOICE {
	
	
	

	  enable SEQUENCE {
	
	
	

	    dsr-TransMax
	n64
	Max value allowed
	

	  }
	
	
	

	}
	
	
	


7.1.4.2
Correct handling of UL assignment / semi persistent case

7.1.4.2.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_Connected state with DRB established and sps-Configuration in UL is enabled }

ensure that {
  when { UE receives a UL grant addressed to its stored SPS-CRNTI in SF-Num y and with NDI set as 0 }

    then { UE starts transmitting UL MAC PDU in SF-Num y+k+n*[semiPersistSchedIntervalUL]  where ‘n’ is an integer [>=0], k is with a constant value of 4 for FDD, and k varies depending on UL/DL configuration and subframe number for TDD, see Table 8-2 in TS 36.213.} }
 

    }

(2)

with { UE in E-UTRA RRC_Connected state with DRB established and stored UL SPS grant to transmit MAC PDU at SF-Num y+k+n*[semiPersistSchedIntervalUL]  }

ensure that {
  when { UE receives a UL grant addressed to its SPS-CRNTI in SF-Num-frame P and with NDI set as 0, where p!= y+n*[semiPersistSchedIntervalUL]  }

    then { UE starts transmiting UL MAC PDU in SF-Num p+k+n*[semiPersistSchedIntervalUL]  and stops transmiting UL MAC PDU at SF-Num y+k+n*[semiPersistSchedIntervalUL]where ‘n’ is an integer [>=0] }

(3)

with { UE in E-UTRA RRC_Connected state with DRB established and stored UL SPS grant to transmit MAC PDU at SF-Num y+k+n*[semiPersistSchedIntervalUL]  }

ensure that {
  when { UE receives a UL grant [for retransmission] addressed to its SPS-CRNTI in SF-Num z and with NDI set as 1, for the corresponding HARQ Process, where z!= y+n*[semiPersistSchedIntervalUL]  }

    then { UE re-tranmis MAC PDU in SF-Num z+k as per the new grant for SPS-CRNTI }

(4)

with { UE in E-UTRA RRC_Connected state with DRB established and stored UL SPS grant to receive MAC PDU at SF-Num z+k+n*[semiPersistSchedIntervalUL]  }

ensure that {
  when { UE receives a UL grant addressed to its CRNTI in SF-Num p, such that in SF-Num p+k= z+k+n*[semiPersistSchedIntervalUL]   }

    then { UE transmits MAC PDU in SF-Num p+k as per grant addresed to its C-RNTI }

(5)

with { UE in E-UTRA RRC_Connected state with DRB established and stored UL SPS grant to receive MAC PDU at SF-Num z+k+n*[semiPersistSchedIntervalUL]  }

ensure that {
  when { UE receives a RRCConnectionReconfiguration including sps-Configuration with sps-ConfigurationUL set as ‘disable’ and hence resulting in UL SPS grant deactivation}

    then { UE deletes the stored sps-Configuration UL parameters and stops transmitting UL MAC 
PDU’s as per stored SPS grant in SF-Num z+k+n*[semiPersistSchedIntervalUL]   }

 

    }
(6)

with { UE in E-UTRA RRC_Connected state with DRB established and configured UL SPS grant }

ensure that {
  when { UE transmits ‘implicitReleaseAfter‘ MAC PDU’s on SPS-Grant containing zero MAC SDU}

    then { UE clears configured SPS grant   }

      }

Note: SF-Num = [10*SFN + subframe] modulo 10240.

7.1.4.2.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321 clause 5.4.1, 5.10, 5.10.2 and 36.331 clause 5.3.10.5.

[TS 36.321, clause 5.4.1]

In order to transmit on the UL-SCH the UE must have a valid uplink grant (except for non-adaptive HARQ retransmissions) which it may receive dynamically on the PDCCH or in a Random Access Response or which may be configured semi-persistently. To perform requested transmissions, the MAC layer receives HARQ information from lower layers.

When the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the UE shall for each TTI during which it monitors PDCCH:

-
if an uplink grant for this TTI has been received on the PDCCH for the UE’s C-RNTI or Temporary C-RNTI; or

-
if an uplink grant for this TTI has been received in a Random Access Response:

-
if either an uplink grant has been received for the UE’s Semi-Persistent Scheduling C-RNTI or a configured uplink grant has occurred since the previous received uplink grant for the UEs C-RNTI for the same HARQ process:

-
consider the NDI to have been toggled regardless of the value of the NDI.

-
deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.

-
else, if an uplink grant for this TTI has been received on the PDCCH for the UE’s Semi-Persistent C-RNTI:

-
if the NDI in the received HARQ information is 1:

-
consider the NDI not to have been toggled;

-
deliver the  uplink grant and the associated HARQ information to the HARQ entity for this TTI.

-
else if the NDI in the received HARQ information is 0:

-
if PDCCH contents indicate SPS release:

-
clear the configured uplink grant (if any).

-
else:

-
store the uplink grant and the associated HARQ information as configured uplink grant;

-
initialise (if not active) or re-initialise (if already active) the configured uplink grant to start in this TTI and to recur according to rules in subclause 5.10.2;

-
consider the NDI bit to have been toggled;

-
deliver the  configured uplink grant and the associated HARQ information to the HARQ entity for this TTI.

-
else, if an uplink grant for this TTI has been configured:

-
consider the NDI bit to have been toggled;

-
deliver the configured uplink grant, and the associated HARQ information to the HARQ entity for this TTI.

NOTE:
The period of configured uplink grants is expressed in TTIs.

NOTE:
If the UE receives both a grant for its RA-RNTI and a grant for its C-RNTI or Semi persistent scheduling C-RNTI, the UE may choose to continue with either the grant for its RA-RNTI or the grant for its C-RNTI or Semi persistent scheduling C-RNTI.

NOTE:
When a configured uplink grant is indicated during a measurement gap and indicates an UL-SCH transmission during a measurement gap, the UE processes the grant but does not transmit on UL-SCH.

[TS 36.331, clause 5.3.10.5]

When Semi-Persistent Scheduling is enabled by upper layer, the following information is provided:

-
Semi-Persistent Scheduling C-RNTI;

-
Uplink Semi-Persistent Scheduling Interval, if Semi-Persistent Scheduling is enabled for the uplink;
-
Whether [two-intervals-Semi-Persistent Scheduling] is enabled or disabled for uplink, only for TDD;

-
Downlink Semi-Persistent Scheduling Interval, if Semi-Persistent Scheduling is enabled for the downlink;

When Semi-Persistent Scheduling for uplink or downlink is disabled by RRC, the corresponding configured grant or configured assignment shall be discarded.

[TS 36.321, clause 5.10.2]

After a Semi-Persistent Scheduling uplink grant is configured, the UE shall:

-
if [two-intervals-Semi-Persistent Scheduling] is enabled by upper layer;

-
set the Subframe_Offset according to Table 7.4-1.

-
else:

-
set Subframe_Offset to 0.

-
consider that the grant recurs in each subframe for which:

-
(10 * SFN + subframe) = [(10 * SFNstart time + subframestart time) + N * (Uplink Semi-Persistent Scheduling Interval) + Subframe_Offset * (N modulo 2)] modulo 10240, for all N>0.
Where SFNstart time and subframestart time are the SFN and subframe, respectively, at the time the configured uplink grant were (re-)initialised.

The UE shall clear the configured uplink grant immediately after transmitting the number of consecutive new uplink transmissions on the Semi-Persistent Scheduling resource, configured by RRC, each containing zero MAC SDU.

The UE shall:

1>
if the received radioResourceConfiguration includes sps-Configuration:

2> if sps-Configuration includes sps-ConfigurationDL and the configuration is set to ‘disable’:

3> deactivate any downlink semi-persistent scheduling resources, if active;

3>
release the downlink semi-persistent scheduling configuration.

2> if sps-Configuration includes sps-ConfigurationUL and the configuration is set to ‘disable’:

3> deactivate any uplink semi-persistent scheduling resources, if active;

3>
release the uplink semi-persistent scheduling configuration.

7.1. 4.2.3
Test description

7.1.4.2.3.1
Pre-test conditions

System Simulator:

-
Cell 1

UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].

-
The loop back size is set in such a way that one RLC SDU in DL shall result in 1 RLC SDU’s in UL of same size.

7.1.4.2.3.2
Test procedure sequence

Table 7.1.4.2.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a DL MAC PDU containing 9 RLC SDU’s 
	<--
	MAC PDU
	-
	-

	2
	The UE transmits a Scheduling Request, indicating that loop back PDUs are ready for transmission in UL RLC
	-->
	(SR)
	-
	-

	3
	The SS transmits an UL Grant using UE’s SPS C-RNTI in SF-Num ‘Y’, NDI=0, allowing the UE to transmit one loop back PDU per MAC PDU.
	<--
	(UL SPS Grant)
	-
	-

	4
	Check: Does the UE transmit a MAC PDU in SF-Num ‘Y+k’?
	-->
	MAC PDU
	1
	P

	5
	The SS transmits a HARQ ACK 
	<--
	HARQ ACK
	-
	

	6
	Check: does The UE transmit a MAC PDU in SF-Num ‘Y+k+X semiPersistSchedIntervalUL’?
	-->
	MAC PDU
	1
	P

	7
	The SS transmits a HARQ ACK 
	<--
	HARQ ACK
	-
	-

	8
	The SS Transmits an UL Grant using UE’s SPS C-RNTI in SF-Num ‘P’, NDI=0,where Y+X<P< Y+2X, and allowing the UE to transmit two loop back PDUs per MAC PDU.
	<--
	(UL SPS Grant)
	-
	-

	9
	Check: Does the UE transmit a MAC PDU in SF-Num ‘P+k’ as per grant in step 8?
	-->
	MAC PDU
	2
	P

	10
	The SS transmits a HARQ ACK
	<--
	HARQ ACK
	-
	-

	11
	Check: does the UE transmit a MAC PDU in SF-Num ‘Y+k+2X’?
	-->
	MAC PDU
	2
	F

	12
	Check: Does the UE transmit a MAC PDU in SF-Num ‘P+k+X semiPersistSchedIntervalUL’  as per grant in step 8?
	-->
	MAC PDU
	2,3
	P

	13
	The SS transmits a HARQ ACK
	<--
	HARQ ACK
	-
	-

	14
	The SS Transmits an UL Grant using UE’s SPS C-RNTI in SF-Num ‘Z’, NDI=1, where P < Z <P+1X; the UL HARQ process is the same as in step 12
	<--
	(UL SPS Grant)
	-
	-

	15
	Check: Does the UE transmit in SF-Num ‘Z+k’ a MAC PDU as in step 12?
	-->
	MAC PDU
	3
	P

	16
	The SS transmits a HARQ ACK
	<--
	HARQ ACK
	3
	

	17
	Check: Does the UE transmit a MAC PDU in SF-Num ‘P+k+2X semiPersistSchedIntervalUL’ as per grant in step 8?
	-->
	MAC PDU
	1
	P

	18
	The SS transmits a HARQ ACK
	<--
	HARQ ACK
	-
	-

	19
	The SS Transmits a UL Grant using UE’s C-RNTI in SF-Num ‘P+3X semiPersistSchedIntervalUL’; allowing UE to transmit MAC PDU containing two RLC SDU
	<--
	(UL  Grant)
	-
	-

	20
	Check: Does the UE transmit a MAC PDU in SF-Num ‘P+k+3X semiPersistSchedIntervalUL’ as per grant in step 19?
	-->
	MAC PDU
	4
	P

	21
	The SS transmits a HARQ ACK
	<--
	HARQ ACK
	-
	-

	22
	Check: Does the UE transmit a MAC PDU in SF-Num ‘P+k+4X semiPersistSchedIntervalUL’ containing zero MAC SDU
	-->
	MAC PDU
	1
	P

	23
	The SS transmits a HARQ ACK
	<--
	HARQ ACK
	-
	-

	24
	Check: Does the UE transmit a MAC PDU in SF-Num ‘P+k+5X semiPersistSchedIntervalUL’ containing zero MAC SDU
	-->
	MAC PDU
	1
	P

	25
	The SS transmits a HARQ ACK
	<--
	HARQ ACK
	-
	-

	26
	Check: Does the UE transmit a MAC PDU in SF-Num ‘P+k+6X semiPersistSchedIntervalUL’ 
	-->
	MAC PDU
	6
	F

	27
	The SS Transmits an UL Grant using UE’s SPS C-RNTI in SF-Num ‘Q’, NDI=0, transmit one loop back PDUs per MAC PDU.
	<--
	(UL SPS Grant)
	-
	-

	28
	Check: Does the UE transmit a MAC PDU in SF-Num ‘Q+k’ containing zero MAC SDU
	-->
	MAC PDU
	1
	P

	29
	SS Transmits RRCConnectionReconfiguration to disable SPS-ConfigurationUL.
	-
	-
	-
	-

	30
	The UE transmits RRCConnectionReconfigurationComplete
	-
	-
	-
	-

	31
	The SS transmits DL MAC PDU containing 1 RLC SDU’s 
	<--
	MAC PDU
	-
	-

	32
	The UE transmits Scheduling request, indicating loop back PDU’s ready for transmission in UL RLC
	-->
	(SR)
	-
	-

	33
	Check :does the UE transmit a MAC PDU in SF-Num ‘Y+k+nX semiPersistSchedIntervalUL’as per grant in step 8?
	-->
	MAC PDU
	5
	F

	34
	SS transmits an UL Grant 
	<--
	(UL  Grant)
	-
	-

	35
	The UE transmits MAC PDU as per grant in step 34.
	-->
	MAC PDU
	-
	-


NOTE 1:
For TDD, the subframe number for ‘Y’, ‘P’, and ‘Z’ should be selected from {‘1’, ‘4’, ‘6’} respectively based on TDD configuration 1.

Table 7.1.4.2.3.2-2: k value for TDD configuration 1 given UL grant in certain DL subframe

	TDD UL/DL
Configuration
	DL subframe number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1
	
	6
	
	
	4
	
	6
	
	
	4


NOTE 1:
For the k value for all configurations see Table 8-2 in TS 36.213. The table here only provide k value for TDD configuration 1.

7.1.4.2.3.3
Specific message contents

Table 7.1.3.2.4.3-1: RRCConnectionReconfiguration. RadioResourceConfigDedicated (Preamble)

	Derivation path: 36.508 table 4.6.3-16

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated::= SEQUENCE {
	
	
	

	  sps-Configuration ::= SEQUENCE {
	
	
	

	    semiPersistSchedC-RNTI
	‘FFF0’H
	
	

	    sps-ConfigurationDL
	Not Present
	
	

	    sps-ConfigurationUL::=CHOICE{
	
	
	

	      enable  SEQUENCE {
	
	
	

	        semiPersistSchedIntervalUL
	sf160
	160 Subframe
	

	        implicitReleaseAfter
	e2
	
	

	        p0-Persistent
	Not Present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.3.2.4.3-1: RRCConnectionReconfiguration. RadioResourceConfigDedicated (step 29 of table 7.1.3.2.3.2-1)

	Derivation path: 36.508 table 4.6.3-16

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated::= SEQUENCE {
	
	
	

	  sps-Configuration ::= SEQUENCE {
	
	
	

	    semiPersistSchedC-RNTI
	Not Present
	
	

	    sps-ConfigurationDL
	Not Present
	
	

	    sps-ConfigurationUL::=CHOICE{
	
	
	

	      disable  
	NULL
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.1.4.3
Logical channel prioritization handling

7.1.4.3.1
Test Purpose (TP)

(1)

with {UE in E-UTRA RRC_CONNECTED state}

ensure that {
  when { sending data on the uplink }

   then { UE serves the logical channels according to their priority and configured PBR }

}
7.1.4.3.2
Conformance requirements
References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.321 clauses 5.4.3.1.
 [TS 36.321, clause 5.4.3.1]
The Logical Channel Prioritization procedure is applied when a new transmission is performed.

RRC can control the scheduling of uplink data by giving each logical channel a priority where increasing priority values indicate lower priority levels. In addition, each logical channel is given a Prioritized Bit Rate (PBR).
The UE shall maintain a variable Bj for each logical channel j. Bj shall be initialized to zero, and incremented by PBR of the logical channel j for each TTI. However, the value of Bj can never exceed the bucket size and if the value of Bj is larger than the bucket size of logical channel j, it shall be set to the bucket size.
The UE shall perform the following Logical Channel Prioritization procedure when a new transmission is performed:

-
The UE shall allocate resources to the logical channels in the following steps:

-
Step 1: All the logical channels with Bj > 0 are allocated resources in a decreasing priority order. If the PBR of a radio bearer is set to “infinity”, the UE shall allocate resources for all the data that is available for transmission on the radio bearer before meeting the PBR of the lower priority radio bearer(s);

-
Step 2: the UE shall decrement Bj by the amount of data served to logical channel j in Step 1

NOTE:
The value of Bj can be negative.

-
Step 3: if any resources remain, all the logical channels are served in a strict decreasing priority order (regardless of the value of Bj) until either the data for that logical channel or the UL grant is exhausted, whichever comes first. 

-
The UE shall also follow the rules below during the scheduling procedures above:

- 
the UE should not segment an RLC SDU (or partially transmitted SDU or retransmitted RLC PDU) if the whole SDU (or partially transmitted SDU or retransmitted RLC PDU) fits into the remaining resources; 

-
if the UE segments an RLC SDU from the logical channel, it shall maximize the size of the segment to fill the grant as much as possible;
-
UE should maximise the transmission of data.
Logical channels configured with the same priority shall be served equally the by UE.

MAC control elements for BSR, with exception of Padding BSR, have higher priority than U-plane Logical Channels.

At serving cell change, the first UL-DCCH MAC SDU to be transmitted in the new cell has higher priority than MAC control elements for BSR.

7.1.4.3.3
Test description

7.1.4.3.3.1
Pre-test conditions
System Simulator:

-
Cell 1
UE:

None

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].

-
3 DRBs are configured according to table 7.1.4.3.3.1-1.
Table 7.1.4.3.3.1-1: Priority, PBR and Bucket Delay settings

	DRB
	priority
	prioritizedBitRate (kbytes/s)
	bucketSizeDuration (ms)

	DRB1
	6
	8
	100

	DRB2
	7
	16
	100

	DRB3
	8
	32
	100


7.1.4.3.3.2
Test procedure sequence
Table 7.1.4.3.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmitsN1 320-octet RLC SDUs on DRB1, N2 320-octet RLC SDUs on DRB2, and N3 320-octet RLC SDUs on DRB3.
	<--
	(RLC SDUs)
	-
	-

	
	EXCEPTION: the steps 2 to 4 are run 4 times using the parameters specified for each run in table 7.1.4.3.3.2-3. In addition, for each run, step 2 is run in parallel with the behaviour specified in table 7.1.4.3.3.2-2.
	
	
	
	

	2
	For a duration of T2, the SS transmitsan UL grant of D octets every T1.
	<--
	(UL grants)
	-
	-

	3
	Check: are the total number of octets of the UL RLC SDUs received at the SS for each DRB as follows?:

- the total number of octets received for DRB1 is D1 octets +/- 10%

- the total number of octets received for DRB2 is D2 octets +/- 10%

- the total number of octets received for DRB3 is D3 octets +/- 10%


	-
	-
	1
	P

	4
	The SS re-establish the RLC for each RB at the UE.
	-
	-
	-
	-


Table 7.1.4.3.3.2-2: Parallel behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The UE sends the RLC SDUs back to the SS.
	-->
	-
	-
	-


Table 7.1.4.3.3.2-3: Test parameter values

	Parameter
	First run
	Second run
	Third run
	Fourth run

	N1 (SDUs)
	13
	13
	7
	104

	N2 (SDUs)
	25
	25
	50
	25

	N3 (SDUs)
	50
	50
	50
	50

	D (octets)
	1143
	573
	1143
	2292

	T1 (ms)
	20
	20
	20
	20

	T2 (ms)
	500
	500
	500
	500

	D1 (octets)
	4160
	4160
	2240
	33280

	D2 (octets)
	8000
	7680
	10975
	8000

	D3 (octets)
	16000
	2485
	15360
	16000


Editor's note:
the numbers above and the test procedure assume that the UE has a loopback buffer of at least 57280 octets.
7.1.4.3.3.3
Specific message contents

None.

7.1.4.4
Correct Handling of MAC control information [ Scheduling Requests/ PUCCH]

7.1.4.4.1
Test Purpose (TP) 


(1) 

with (UE in E-UTRA RRC_CONNECTED state)
 ensure that {
  
when { PUCCH Configured and UE has UL data in transmission buffer and UE has no UL-SCH resources available and SR_COUNTER is less than SR_TRANS_MAX}
     

then { the UE transmits a SR on PUCCH at every TTI until resources are granted }

  }

7.1.4.4.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.4.4.

[TS 36.321 clause 5.4.4]

The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.

When an SR is triggered, it shall be considered as pending until it is cancelled.

If an SR is triggered and there is no other SR pending, the UE shall set the SR_COUNTER to 0.

As long as one SR is pending, the UE shall for each TTI:

-
if no UL-SCH resources are available for a transmission in this TTI:

-
if the UE has no valid PUCCH resource for SR configured in any TTI: initiate a Random Access procedure (see subclause 5.1) and cancel all pending SRs;

-
else if the UE has a valid PUCCH resource for SR configured for this TTI and if this TTI is not part of a  measurement gap:

-
if SR_COUNTER < dsr-TransMax:

-
increment SR_COUNTER by 1;

-
instruct the physical layer to signal the SR on PUCCH;

-
else:

-
notify RRC to release PUCCH/SRS;

-
clear any configured downlink assignments and uplink grants;

-
initiate a Random Access procedure (see subclause 5.1) and cancel all pending SRs.

-
else if UL-SCH resources for new transmission are granted in this TTI, cancel all pending SR(s).7.1.4.4.3
Test description
7.1.4.4.3.1
Pre-test conditions

System Simulator 

-
Cell 1

UE:

None.

Preamble 

-
The UE is in state Loopback Activated (state 4) according to [18].

7.1.4.4.3.2
Test procedure sequence

Table 7.1.4.4.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a MAC PDU containing 10 MAC SDUs each containing a RLC SDU
	<--
	MAC PDU (containing 10 MAC SDUs)
	
	

	-
	EXCEPTION: Step 2 shall be repeated for N TTIs. Step 2 runs in parallel with behaviour in table 7.1.4.4.3.2-2. (Note 1)
	-
	-
	-
	-

	2
	Check: does the UE transmit a Scheduling Request on PUCCH at this TTI? (Note 2)
	-->
	(SR)
	1
	P

	3
	The SS transmits UL grant to allocate UL-SCH resources that are enough to transmit MAC PDU containing 10 MAC SDUs
	<--
	(UL Grant )
	-
	-

	4
	Check: Does the UE transmit a MAC PDU containing 10 RLC PDUs?
	-->
	MAC PDU (containing 10 MAC SDUs)
	1
	P

	Note 1:
The value of N shall be between 30 to 40. The reason for not specifying an explicit value is to avoid unnecessary complexity of the test case implementation covering the FDD and TDD case.

Note 2:
The UE repeats the scheduling requests as long as SR_COUNTER < SR_TRANS_MAX and there is data in the transmission buffer and there are no resources available to transmit it.


Table 7.1.4.4.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: Does the UE transmit a MAC PDU?
	-->
	MAC PDU
	1
	F


7.1.4.4.3.3
Specific Message Contents

 Table 7.1.4.4.3.3-1: SchedulingRequest-Configuration to be used in RRCConnectionReconfiguration in preamble

	Derivation Path: 36.508 clause 4.6.3-20

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Configuration::= CHOICE {
	
	
	

	  enable SEQUENCE {
	
	
	

	    dsr-TransMax
	n64
	
	

	  }
	
	
	

	}
	
	
	


7.1.4.5
Correct Handling of MAC control information [ Scheduling Requests/Random Access Procedure]

7.1.4.5.1

Test Purpose (TP) 


(1) 

with { UE is in E-UTRA RRC_CONNECTED state, no PUCCH for SR is configured }
 ensure that {

  
when { UE receives a MAC PDU with a Timing Advance control elementand UL data in transmission buffer and no UL-SCH resources available }
      then { the UE initiates the random access procedure }

        }
(2) 

with (UE in E-UTRA RRC_CONNECTED state)
 ensure that {
  
when { PUCCH Configured and UE has UL data in transmission buffer and UE has no UL-SCH resources available and SR_COUNTER becomes equal to SR_TRANS_MAX}
     

then { the UE transmits a PRACH Preamble to initiate a Random Access procedure }

  }

7.1.4.5.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321 , clause 5.4.4. 

[TS 36.321 clause 5.4.4]

The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.

When an SR is triggered, it shall be considered as pending until it is cancelled.

If an SR is triggered and there is no other SR pending, the UE shall set the SR_COUNTER to 0.

As long as one SR is pending, the UE shall for each TTI:

-
if no UL-SCH resources are available for a transmission in this TTI:

-
if the UE has no valid PUCCH resource for SR configured in any TTI: initiate a Random Access procedure (see subclause 5.1) and cancel all pending SRs;

-
else if the UE has a valid PUCCH resource for SR configured for this TTI and if this TTI is not part of a  measurement gap:

-
if SR_COUNTER < dsr-TransMax:

-
increment SR_COUNTER by 1;

-
instruct the physical layer to signal the SR on PUCCH;

-
else:

-
notify RRC to release PUCCH/SRS;

-
clear any configured downlink assignments and uplink grants;

-
initiate a Random Access procedure (see subclause 5.1) and cancel all pending SRs.

-
else if UL-SCH resources for new transmission are granted in this TTI, cancel all pending SR(s).7.1.4.5.3
Test description
7.1.4.5.3.1
Pre-test conditions

System Simulator 

-
Cell 1

UE

None.

Preamble 

-
The UE is in state Loopback Activated (state 4) according to [18].

7.1.4.5.3.2
Test procedure sequence

Table 7.1.4.5.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a MAC PDU containing a MAC SDU and a Timing Advance MAC Control Element, but do not send any subsequent alignments. 
	<--
	MAC PDU (Timing Advance Command, MAC SDU)
	-
	-

	-
	EXCEPTION: Step 2 runs in parallel with behaviour in table 7.1.4.4.3.2-2
	-
	-
	-
	-

	2
	Check: does the UE transmit a preamble on PRACH? (Note 1)
	-->
	(PRACH Preamble)
	1
	P

	3
	The SS transmits a Random Access Response including an UL grant to enable UE to transmit C-RNTI MAC Control Element and the RLC SDU as received in step 1.
	<--
	Random Access Response
	-
	-

	4
	Check: does the UE transmit a MAC PDU including a C-RNTI MAC Control Element and a MAC SDU? (Note 2) 
	-->
	MAC PDU (C-RNTI control element, MAC SDU)
	1
	P

	5
	The UE transmits a MAC PDU including a UE Contention Resolution control element)
	<--
	MAC PDU (UE Contention Resolution Identity)
	-
	-

	6
	The SS ignores any Scheduling Requests from the UE.
	-
	-
	-
	-

	7
	The SS transmits a MAC PDU containing one MAC SDU containing a RLC SDU
	<--
	MAC PDU (MAC SDU)
	-
	-

	-
	EXCEPTION: Step 8 shall be repeated for 64 TTIs. Step 8 runs in parallel with behaviour in table 7.1.4.5.3.2-2.
	-
	-
	-
	-

	8
	UE transmit a Scheduling Request on PUCCH (Note 3)
	-->
	(SR)
	-
	-

	9
	Check: does the UE transmit a preamble on PRACH? (Note 4)
	-->
	(PRACH Preamble)
	2
	P

	Note 1 
When UL time alignment timer expires in the UE then "UL synchronization" is lost and the UE initiates a Random Access Procedure.

Note 2
The UE transmission of the MAC PDU ensures that the random access procedure was successful.
Note 3:
The UE repeats the scheduling requests as long as SR_COUNTER < SR_TRANS_MAX and there is data in the transmission buffer and there are no resources available to transmit it.

Note 4:
Reception of PRACH Preamble by the SS verifies that UE has initiated a Random Access procedure triggered by SR_COUNTER having reached SR_TRANS_MAX.


Table 7.1.4.5.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	UE may transmit a Scheduling Request before timing alignment timer expires.  SS shall not respond to the Scheduling Grant.
	-->
	(SR)
	-
	-


Table 7.1.4.5.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: Does the UE transmit a MAC PDU?
	-->
	MAC PDU
	1
	F


7.1.4.5.3.3
Specific Message Contents

Table 7.1.4.5.3.3-1: SchedulingRequest-Configuration to be used in RRCConnectionReconfiguration in preamble

	Derivation Path: 36.508 clause 4.6.3-20

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Configuration::= CHOICE {
	
	
	

	  enable SEQUENCE {
	
	
	

	    dsr-TransMax
	n64
	
	

	  }
	
	
	

	}
	
	
	


7.1.4.6
Correct Handling of MAC control information [Buffer Status/ UL data arrives in the UE Tx buffer and retransmission of BSR / Regular BSR]

7.1.4.6.1
Test Purpose (TP) 

(1)

with (UE  in E-UTRA RRC_CONNECTED state)
 ensure that {

   when{ UL data arrives in the UE transmission buffer and the data belongs to a logical channel with higher priority than those for which data is already avialble for transmission and the new logical channel and the existing logical channels belongs to the different LCG}
     then { UE Reports a Long Buffer Status Reporting (BSR)}

       }
(2)

with (UE  in E-UTRA RRC_CONNECTED state)
 ensure that {
   when{ UL data arrives in the UE transmission buffer and there is no data available for transmission for any of the logical channels which belong to a LCG}
     then { UE Reports a Short Buffer Status Reporting (BSR)}

       }
(3)

with (UE  in E-UTRA RRC_CONNECTED state)
 ensure that {
   when{ UL data arrives in the UE transmission buffer and the data belongs to a logical channel with higher priority than those for which data is already avialalble for transmission and the new logical channel and existing logical channels belong to the same LCG}
     then { UE Reports a Short Buffer Status Reporting (BSR)}

       }
(4)
with (UE  in E-UTRA RRC_CONNECTED state)
 ensure that {

   when{RETX_BSR_TIMER expires and only one LCG has data available for transmission } 
     then { UE triggers a regular BSR and Reports a Short Buffer Status Reporting (BSR)}

       }

(5)

with (UE  in E-UTRA RRC_CONNECTED state)

 ensure that {

   when { a Regular BSR has been triggered and UE has pending data for tranmission and UE has only resources to send either BSR report or data}

     then { UE transmits the BSR report}

       }

(6)

with (UE  in E-UTRA RRC_CONNECTED state)

 ensure that {

   when{ UE determines that a BSR has been triggered since the last transmission of a BSR and UE has no UL resources allocated for new transmission for this TTI}

     then { UE transmits a scheduling request}

       }

7.1.4.6.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.4.3.1, 5.4.5, 6.1.2, 6.1.3.1 and 6.2.1 and in TS 36.323 clause 4.5.

[TS 36.321 clause 5.4.3.1]
For the Logical Channel Prioritization procedure, the UE shall take into account the following relative priority in decreasing order:
-
MAC control element for C-RNTI or data from UL-CCCH;

-
MAC control element for BSR, with exception of BSR included for padding;

-
MAC control element for PHR;

-
data from any Logical Channel, except data from UL-CCCH;

-
MAC control element for BSR included for padding.
[TS 36.321 clause 5.4.4]
The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.
[TS 36.321 clause 5.4.5]

The Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of data  available for transmission in the UL buffers of the UE. RRC controls BSR reporting by configuring the two timers  periodicBSR-Timer and retxBSR-Timer and by, for each logical channel, optionally signalling logicalChannelGroup which allocates the logical channel to an LCG [8].
For the Buffer Status reporting procedure, the UE shall consider all radio bearers which are not suspended and may consider radio bearers which are suspended.
A Buffer Status Report (BSR) shall be triggered if any of the following events occur:

-
UL data, for a logical channel which belongs to a LCG, becomes available for transmission in the RLC entity or in the PDCP entity (the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively) and either the data belongs to a logical channel with higher priority than the priorities of the logical channels which belong to any LCG and for which data is already available for transmission, or there is no data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";

-
UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC control element plus its subheader, in which case the BSR is referred below to as "Padding BSR";

-
retxBSR-Timer expires and the UE has data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";

-
periodicBSR-Timer expires, in which case the BSR is referred below to as "Periodic BSR".

For Regular and Periodic BSR:

-
if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Long BSR;
-
else report Short BSR.

For Padding BSR:

-
if the number of padding bits is equal to or larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader:

-
if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Truncated BSR of the LCG with the highest priority logical channel with data available for transmission;

-
else report Short BSR.

-
else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader, report Long BSR.

If the Buffer Status reporting procedure determines that at least one BSR has been triggered since the last transmission of a BSR or if this is the first time that at least one BSR is triggered:

-
if the UE has UL resources allocated for new transmission for this TTI:

-
instruct the Multiplexing and Assembly procedure to generate a BSR MAC control element;

-
start or restart periodicBSR-Timer except when the BSR is a Truncated BSR;

-
start or restart retxBSR-Timer.

-
else if a Regular BSR has been triggered:

-
a Scheduling Request shall be triggered.

A MAC PDU shall contain at most one MAC BSR control element, even when multiple events trigger a BSR by the time a BSR can be transmitted in which case the Regular BSR and the Periodic BSR shall have precedence over the padding BSR.

The UE shall restart retxBSR-Timer upon reception of a grant for transmission of new data on UL-SCH.

All triggered BSRs shall be cancelled in case the UL grant can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC control element plus its subheader. All triggered BSRs shall be cancelled when a BSR is included in a MAC PDU for transmission.
 [TS 36.321 clause 6.1.2] 

MAC control elements are always placed before any MAC SDU.

 [TS 36.321 clause 6.1.3.1] 

Buffer Status Report (BSR) MAC control elements consist of either:

-
Short BSR and Truncated BSR format: one LCG ID field and one corresponding Buffer Size field (figure 6.1.3.1-1); or

-
Long BSR format: four Buffer Size fields, corresponding to LCG IDs #0 through #3 (figure 6.1.3.1-2).

The BSR formats are identified by MAC PDU subheaders with LCIDs as specified in table 6.2.1.-1.

The fields LCG ID and Buffer Size are defined as follow:

-
LCG ID: The Logical Channel Group ID field identifies the group of logical channel(s) which buffer status is being reported. The length of the field is 2 bits;

-
Buffer Size: The Buffer Size field identifies the total amount of data available across all logical channels of a logical channel group after the MAC PDU has been built. The amount of data is indicated in number of bytes. It shall include all data that is available for transmission in the RLC layer and in the PDCP layer; the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively.  The size of the RLC and MAC headers are not considered in the buffer size computation. The length of this field is 6 bits. The values taken by the Buffer Size field are shown in Table 6.1.3.1-1.
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Figure 6.1.3.1-1: Short BSR and Truncated BSR MAC control element
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Figure 6.1.3.1-2: Long BSR MAC control element

Table 6.1.3.1-1: Buffer size levels for BSR

	Index
	Buffer Size (BS) value [bytes]
	Index
	Buffer Size (BS) value [bytes]

	0
	BS = 0
	32
	1132 < BS <= 1326

	1
	0 < BS <= 10
	33
	1326 < BS <= 1552

	2
	10 < BS <= 12
	34
	1552 < BS <= 1817

	3
	12 < BS <= 14
	35
	1817 < BS <= 2127

	4
	14 < BS <= 17
	36
	2127 < BS <= 2490

	5
	17 < BS <= 19
	37
	2490 < BS <= 2915

	6
	19 < BS <= 22
	38
	2915 < BS <= 3413

	7
	22 < BS <= 26
	39
	3413 < BS <= 3995

	8
	26 < BS <= 31
	40
	3995 < BS <= 4677

	9
	31 < BS <= 36
	41
	4677 < BS <= 5476

	10
	36 < BS <= 42
	42
	5476 < BS <= 6411

	11
	42 < BS <= 49
	43
	6411 < BS <= 7505

	12
	49 < BS <= 57
	44
	7505 < BS <= 8787

	13
	57 < BS <= 67
	45
	8787 < BS <= 10287

	14
	67 < BS <= 78
	46
	10287 < BS <= 12043

	15
	78 < BS <= 91
	47
	12043 < BS <= 14099

	16
	91 < BS <= 107
	48
	14099 < BS <= 16507

	17
	107 < BS <= 125
	49
	16507 < BS <= 19325

	18
	125 < BS <= 146
	50
	19325 < BS <= 22624

	19
	146 < BS <= 171
	51
	22624 < BS <= 26487

	20
	171 < BS <= 200
	52
	26487 < BS <= 31009

	21
	200 < BS <= 234
	53
	31009 < BS <= 36304

	22
	234 < BS <= 274
	54
	36304 < BS <= 42502

	23
	274 < BS <= 321
	55
	42502 < BS <= 49759

	24
	321 < BS <= 376
	56
	49759 < BS <= 58255

	25
	376 < BS <= 440
	57
	58255 < BS <= 68201

	26
	440 < BS <= 515
	58
	68201 < BS <= 79846

	27
	515 < BS <= 603
	59
	79846 < BS <= 93479

	28
	603 < BS <= 706
	60
	93479 < BS <= 109439

	29
	706 < BS <= 826
	61
	109439 < BS <= 128125

	30
	826 < BS <= 967
	62
	128125 < BS <= 150000

	31
	967 < BS <= 1132
	63
	BS > 150000


[TS 36.321 clause 6.2.1]

Table 6.2.1-2: Values of LCID for UL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-11001
	Reserved

	11010
	Power Headroom Report

	11011
	C-RNTI

	11100
	Truncated BSR

	11101
	Short BSR

	11110
	Long BSR

	11111
	Padding


[TS 36.323 clause 4.5] 

For the purpose of MAC buffer status reporting, the UE shall consider the following as data available for transmission in the PDCP layer:

For SDUs for which no PDU has been submitted to lower layers:

-
the SDU itself, if the SDU has not yet been processed by PDCP, or

-
the PDU (control or data) if the SDU has been processed by PDCP.

7.1.4.6.3
Test description

7.1.4.6.3.1
Pre-test conditions
System Simulator :

-
Cell 1

UE:

None.

Preamble :

-
The UE is in state Loopback Activated (state 4) according to [18].

-
3 AM DRBS are configured with the following parameters:

Table 7.1.4.6.3.1-1: Logical Channel Configuration Settings

	Parameter
	Value DRB1
	Value DRB1
	Value DRB1

	LogicalChannel-Identity
	3
	4
	5

	Priority
	8
	7
	6

	prioritizedBitRate
	0 kB/s
	0 kB/s
	0 kB/s

	logicalChannelGroup
	2 (LCG ID#3)
	2 (LCG ID#3)
	1 (LCG ID#2)

	retr_BSR_Timer
	320 SF


7.1.4.6.3.2
Test procedure sequence

Table 7.1.4.6.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS ignores scheduling requests and does not allocate any uplink grant. 
	-
	-
	-
	-

	2
	The SS transmits a MAC PDU containing two RLC SDUs of size 10 bytes on LC 3
	<--
	MAC PDU (2 RLC SDUs on LC 3)
	-
	-

	3
	SS allocates an UL Grant of 32 bits. (Note 1)
	<--
	(UL Grant, 32 bits)
	-
	-

	4
	Check: Does the UE transmit a Short BSR with ‘LCG ID’ field set to ‘3’ and ‘Buffer size’ field set to value ‘6’ or bigger? (Note 2)
	-->
	MAC PDU (MAC Short BSR (LCG ID=‘3’, Buffer Size=’6’ or bigger))
	2,5
	P

	5
	Wait for Retr-BSR-Timer expire on UE side. 
	-
	-
	-
	-



	6
	Check: Does the UE transmit a scheduling request?
	-->
	(SR)
	6
	P

	7
	SS respond to the scheduling request in step 6 by an UL Grant of 32 bits. (Note 1)
	<--
	(UL Grant, 32 bits)
	-
	-

	8
	Check: Does the UE transmit a Short BSR with ‘LCG ID’ field set to ‘3’ and ‘Buffer size’ field set to value ‘6’ or bigger? (Note 2)
	-->
	MAC PDU (MAC Short BSR (LCG ID=‘3’, Buffer Size=’6’ or bigger))
	4,5
	P

	9
	The SS transmits a MAC PDU containing one RLC SDUs of size 10 bytes on LC 4
	<--
	MAC PDU (1 RLC SDUs on LC 4)
	-
	-

	10
	Check: Does the UE transmit a scheduling request?
	-->
	(SR)
	6
	P

	11
	SS respond to the scheduling request in step 10by an UL Grant of 32 bits. (Note 1)
	<--
	(UL Grant, 32 bits)
	-
	-

	12
	Check: Does the UE transmit a Short BSR with ‘LCG ID’ field set to ‘3’ and ‘Buffer size#1’ field set to value ‘8’ or bigger?  (Note 2)
	-->
	MAC PDU (MAC Short BSR (LCG ID=‘3’, Buffer Size=’8’ or bigger))
	3,5
	P

	13
	The SS transmits a MAC PDU containing two RLC SDUs of size 2 bytes on LC 5
	<--
	MAC PDU (2 RLC SDUs on LC 5)
	-
	-

	14
	Check: Does the UE transmit a scheduling request?
	-->
	(SR)
	6
	P

	15
	SS respond to the scheduling request in step 14 by one UL Grant of 32 bits. (Note 2)
	<--
	(UL Grant, 32 bits)
	-
	-

	16
	Check: Does the UE transmit a Long BSR with ‘Buffer size#2’ field set to value ‘1’, ‘Buffer size#3’ field set to value ‘8’ or bigger? (Note 2)
	-->
	MAC PDU (MAC Long BSR (Buffer size#2=’1’ or bigger, Buffer size#3=’8’ or bigger)
	1,5
	P

	Note 1 
32 bits enables UE to transmit a MAC PDU with a MAC BSR header and a Short BSR (1 bytes) or a Long BSR (3 byte).

Note 2 
UE triggers a Short BSR of type "Regular BSR" to report buffer status for one LCG for that TTI. The UE should not send any of the received RLC SDUs (segmented) due to Regular BSR has higher priority than U-plane logical channels.

Note 3 
UE triggers and transmit a Long BSR of type "Regular BSR". The UL grant would be enough for UE to transmit one RLC SDU as received in step 8, but Regular BSR has higher priority than U-plane logical channels.


7.1.4.6.3.3
Specific Message Contents

None.

7.1.4.7
Correct Handling of MAC control information [ Buffer Status/ UL resources are allocated/ Padding BSR]

7.1.4.7.1
Test Purpose (TP) 


(1)

with (UE in E-UTRA RRC_CONNECTED state =
ensure that {

  when {  UE transmits a MAC PDU and the number of padding bits are larger than the Size of a Short BSR plus its subheader, but less than the size of a Long BSR plus its subheader and the UE has buffered data from more than one LCG in the TTI where the BSR is transmitted }
    then { UE Reports a Truncated BSR with LCG containing highest LC priority }
       }

(2)

with (UE in E-UTRA RRC_CONNECTED state)

ensure that {

  when {  UE transmits a MAC PDU and the number of padding bits are larger than the Size of a Short BSR plus its subheader, but less than the size of a Long BSR plus its subheader and the UE has buffered data for only one LCG in the TTI where the BSR is transmitted }

    then { UE Reports a Short BSR indicating the LCG with buffered data}

       }

(3)

with (UE in E-UTRA RRC_CONNECTED state }
ensure that {
  when{ UE transmits a MAC PDU and the number of padding bits are larger than the Size of a Long BSR plus its subheader }
    then { UE Reports a long BSR }
      }

7.1.4.7.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.4.5, 6.1.2, 6.1.3.1 and 6.2.1 and in TS 36.323 V8.2.1 clause 4.5. 

[[TS 36.321 clause 5.4.3.1] 

...

For the Logical Channel Prioritization procedure, the UE shall take into account the following relative priority in decreasing order:
-
MAC control element for C-RNTI or data from UL-CCCH;

-
MAC control element for BSR, with exception of BSR included for padding;

-
MAC control element for PHR;

-
data from any Logical Channel, except data from UL-CCCH;

-
MAC control element for BSR included for padding.

TS 36.321 clause 5.4.5] 

The Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of data available for transmission in the UL buffers of the UE.

For the Buffer Status reporting procedure, the UE shall consider all radio bearers which are not suspended and may consider radio bearers which are suspended. RRC controls BSR reporting by configuring the two timers  periodicBSR-Timer and retxBSR-Timer and by, for each logical channel, optionally signalling logicalChannelGroup which allocates the logical channel to an LCG [8].

A Buffer Status Report (BSR) shall be triggered if any of the following events occur:

...
-
UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC control element plus its subheader, in which case the BSR is referred below to as "Padding BSR";
...
For padding BSR:

-
if the number of padding bits is equal to or larger than the size of the Short BSR plus its sub header but smaller than the size of the Long BSR plus its sub header:
-
if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Truncated BSR of the LCG with the highest priority logical channel with data available for transmission;

-
else report Short BSR.

-
else if the number of padding bits is equal to or larger than the size of the Long BSR plus its sub header, report Long BSR.

If the Buffer Status reporting procedure determines that at least one BSR has been triggered since the last transmission of a BSR or this is the first time that at least one BSR is triggered:

-
if the UE has UL resources allocated for new transmission for this TTI:

-
instruct the Multiplexing and Assembly procedure to generate a BSR MAC control element;

-
start or restart the PERIODIC BSR TIMER except when the BSR is a Truncated BSR;
-
start or restart retxBSR-Timer.

-
else if a Regular BSR has been triggered:

-
a Scheduling Request shall be triggered.

A MAC PDU shall contain at most one MAC BSR control element, even when multiple events trigger a BSR by the time a BSR can be transmitted in which case the Regular BSR and the Periodic BSR shall have precedence over the padding BSR.

The UE shall restart retxBSR-Timer upon reception of a grant for transmission of new data on UL-SCH.

All triggered BSRs shall be cancelled in case the UL grant can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC control element plus its subheader. All triggered BSRs shall be cancelled when a BSR is included in a MAC PDU for transmission.
[TS 36.321 clause 6.1.2] 

MAC control elements are always placed before any MAC SDU.

[TS 36.321 clause 6.1.3.1] 

Buffer Status Report (BSR) MAC control elements consist of either:

-
Short BSR and Truncated BSR format: one LCG ID field and one corresponding Buffer Size field (figure 6.1.3.1-1); or

-
Long BSR format: four Buffer Size fields, corresponding to LCG IDs #0 through #3 (figure 6.1.3.1-2).

The BSR formats are identified by MAC PDU sub headers with LCIDs as specified in table 6.2.1.-1.

The fields LCG ID and BS are defined as follow:

-
LCG ID: The Logical Channel Group ID field identifies the group of logical channel(s) which buffer status is being reported. The length of the field is 2 bits;

-
Buffer Size: The Buffer Size field identifies the total amount of data available across all logical channels of a logical channel group after the MAC PDU has been built. The amount of data is indicated in number of bytes. It shall include all data that is available for transmission in the RLC layer and in the PDCP layer; the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively.  The size of the RLC and MAC headers are not considered in the buffer size computation. The length of this field is 6 bits. The values taken by the Buffer Size field are shown in Table 6.1.3.1-1.
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Figure 6.1.3.1-1: Short BSR and Truncated BSR MAC control element
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Figure 6.1.3.1-2: Long BSR MAC control element

 [TS 36.321 clause 6.2.1] 

Table 6.2.1-2: Values of LCID for UL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-11001
	Reserved

	11010
	Power Headroom Report

	11011
	C-RNTI

	11100
	Truncated BSR

	11101
	Short BSR

	11110
	Long BSR

	11111
	Padding


[TS 36.323 clause 4.5] 

For the purpose of MAC buffer status reporting, the UE shall consider the following as data available for transmission in the PDCP layer:

For SDUs for which no PDU has been submitted to lower layers:

-
the SDU itself, if the SDU has not yet been processed by PDCP, or

-
the PDU (control or data) if the SDU has been processed by PDCP.

7.1.4.7.3
Test description
7.1.4.7.3.1
Pre-test conditions

System Simulator 

-
Cell 1

UE

None.

Preamble 

-
The UE is in state Loopback Activated (state 4) according to [18].

-
3 AM DRBS are configured with the parameters specified in table 7.1.4.7.1-1.

Table 7.1.4.7.1-1: Logical Channel Configuration Settings

	Parameter
	DRB1
	DRB2

	LogicalChannel-Identity
	3
	4

	Priority
	7
	6

	prioritizedBitRate
	0kbs
	0kbs

	logicalChannelGroup
	2 (LCG ID#3)
	1 (LCG ID#2)

	periodicBSR-Timer
	infinity


7.1.4.7.3.2
Test procedure sequence

Table 7.1.4.7.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS ignores scheduling requests and does not allocate any uplink grant.
	-
	-
	-
	-

	-
	EXCEPTION: Step 2 shall be repeated for 2 times
	-
	-
	-
	-

	2
	The SS transmits a MAC PDU including an RLC SDU of size 12 bytes on logical channel 4. 
	<--
	MAC PDU (RLC SDU on LC 4)
	-
	

	3
	The SS transmits a MAC PDU including an RLC SDU of size 12 bytes on logical channel 3. 
	<--
	MAC PDU (RLC SDU on LC 3)
	-
	-

	4
	SS waits until UE transmits a Scheduling Request on PUCCH.
	-->
	(SR)
	-
	-

	5
	The SS sends an uplink grant of size 32 bits. (Note 1)
	<--
	(UL grant)
	-
	-

	6
	The UE transmit a Long BSR report
	-->
	MAC PDU (Long BSR header (LCID=’11110’), Long BSR)
	-
	-

	7
	The SS sends an uplink grant of size 136 bits. (Note 2)
	<--
	(UL grant)
	-
	-

	8
	Check: Does UE transmit a MAC PDU containing a RLC SDU and a Truncated BSR indicating pending data (‘Buffer size’ field > ‘0’) for logicalChannelGroup 1 (‘LCG ID’ field set to ‘01’)?
	-->
	MAC PDU (Truncated BSR header (LCID=’11100’), Short BSR(LCG ID =’01’, Buffer size>’0’), RLC SDU)
	1
	P

	9
	SS waits until UE transmits a Scheduling Request on PUCCH. 
	-->
	(SR)
	-
	-

	10
	The SS sends an uplink grant of size 136 bits

(Note 2)
	<--
	(UL grant)
	-
	-

	11
	Check: Does UE transmit a MAC PDU containing a RLC SDU and with a Short BSR indicating pending data (‘Buffer size’ field > ‘0’) for logicalChannelGroup 2 (‘LCG ID’ field =’10’)?
	-->
	MAC PDU (Short BSR header(LCID=’11101’), Short BSR(LCG ID =’10’,Buffer size>’0’), RLC SDU)
	2
	P

	12
	The SS transmits a MAC PDU including a RLC SDU of size 12 bytes on logical channel 3.
	<--
	MAC PDU (RLC SDU on LC 3)
	-
	-

	13
	SS waits until UE transmits a Scheduling Request on PUCCH. 
	-->
	(SR)
	-
	-

	14
	The SS sends an uplink grant of size 152 bits. (Note 3)
	<--
	(UL grant)
	-
	-

	15
	Check: Does UE transmit a MAC PDU containing a RLC SDU and a Long?
	-->
	MAC PDU (Long BSR header (LCID=’11110’), Long BSR), RLC SDU)
	3
	P

	Note 1: 
SS transmit an UL grant of 32 bits (ITBS=0, NPRB=2, TS 36.213 Table 7.1.7.2.1-1) to allow UE to transmit a Regular BSR triggered by the new data received logicalChannelGroup 2 and 1 in steps 2 and 3. This to enable testing of Padding BSR which has lower priority than Regular BSR. 

Note 2: 
UL grant of 136 bits (ITBS=9, NPRB=1, TS 36.213 Table 7.1.7.2.1-1)  is chosen such that the MAC PDU padding bits will be equal to or larger than the size of Short/Truncated BSR and smaller than Long BSR. RLC SDU size is 12 bytes, size of AMD PDU header is 2 bytes, size of MAC header is 2 bytes (1 byte for MAC SDU sub-header using R/R/E/LCID for last sub header and 1 byte for BSR sub-header) and size of Short BSR/Truncated BSR is one byte, i.e. setting UL grant to 17 bytes (136 bits) enable UE to include Short/Truncated BSR.
Note 3: 
UL grant of 152 bits (ITBS=9, NPRB=1, TS 36.213 Table 7.1.7.2.1-1) is chosen such that the MAC PDU padding bits will be equal to or larger than the size of Long BSR. RLC SDU size is 12 bytes, size of AMD PDU header is 2 bytes, size of MAC header is 2 bytes (1 byte for MAC SDU sub-header using R/R/E/LCID for last sub header and 1 byte for BSR sub-header) and size of Long BSR is 3 bytes, i.e. setting UL grant to 19 bytes (152 bits) enable UE to include padding Long BSR.




7.1.4.7.3.3
Specific Message Contents

None.

7.1.4.8
Correct Handling of MAC control information [Buffer Status/ Periodic BSR Timer expires]

7.1.4.8.1
Test Purpose (TP) 


(1)

with { UE in E-UTRA RRC_CONNECTED state }
 ensure that {

  
when { PERIODIC BSR TIMER expires and more than one LCG has buffered data in a TTI }
      then { UE reports Long BSR }

        } 

(2)

with { UE in E-UTRA RRC_CONNECTED state }
 ensure that {

   when { PERIODIC BSR TIMER expires and one LCG has buffered data in a TTI }
     then { UE reports Short BSR }

 }

7.1.4.8.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.4.5, 6.1.2, 6.1.3.1 and 6.2.1; TS 36.323 clause 4.5.

[TS 36.321 clause 5.4.5] 

The Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of data available for transmission in the UL buffers of the UE. RRC controls BSR reporting by configuring the two timers  periodicBSR-Timer and retxBSR-Timer and by, for each logical channel, optionally signalling logicalChannelGroup which allocates the logical channel to an LCG [8].
For the Buffer Status reporting procedure, the UE shall consider all radio bearers which are not suspended and may consider radio bearers which are suspended.
A Buffer Status Report (BSR) shall be triggered if any of the following events occur:

...
-
periodicBSR-Timer expires, in which case the BSR is referred below to as "Periodic BSR".

For Regular and Periodic BSR:

-
if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Long BSR;

-
else report Short BSR.
...
If the Buffer Status reporting procedure determines that at leastone  BSR has been triggered since the last transmission of a BSR or this is the first time that t least onea BSR is triggered:

-
if the UE has UL resources allocated for new transmission for this TTI:

-
instruct the Multiplexing and Assembly procedure to generate a BSR MAC control element;

-start or 
restart the PERIODIC BSR TIME except when the BSR is a Truncated BSR;

-
start or restart retxBSR-Timer.R...
A MAC PDU shall contain at most one MAC BSR control element, even when multiple events trigger a BSR by the time a BSR can be transmitted in which case the Regular BSR and the Periodic BSR shall have precedence over the padding BSR.

The UE shall restart retxBSR-Timer upon reception of a grant for transmission of new data on UL-SCH.

All triggered BSRs shall be cancelled in case the UL grant can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC control element. All triggered BSRs shall be cancelled when a BSR is included in a MAC PDU for transmission.
[TS 36.321 clause 6.1.2] 

MAC control elements are always placed before any MAC SDU. 

[TS 36.321 clause 6.1.3.1] 

Buffer Status Report (BSR) MAC control elements consist of either:

-
Short BSR and Truncated BSR format: one LCG ID field and one corresponding Buffer Size field (figure 6.1.3.1-1); or

-
Long BSR format: four Buffer Size fields, corresponding to LCG IDs #0 through #3 (figure 6.1.3.1-2).

The BSR formats are identified by MAC PDU sub headers with LCIDs as specified in table 6.2.1.-1.

The fields LCG ID and Buffer Size are defined as follow:

-
LCG ID: The Logical Channel Group ID field identifies the group of logical channel(s) which buffer status is being reported. The length of the field is 2 bits;

-
Buffer Size: The Buffer Size field identifies the total amount of data available across all logical channels of a logical channel group after the MAC PDU has been built. The amount of data is indicated in number of bytes. It shall include all data that is available for transmission in the RLC layer and in the PDCP layer; the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively.  The size of the RLC and MAC headers are not considered in the buffer size computation. The length of this field is 6 bits. The values taken by the Buffer Size field are shown in Table 6.1.3.1-1.
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Figure 6.1.3.1-1: Short BSR and Truncated BSR MAC control element
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Figure 6.1.3.1-2: Long BSR MAC control element

 [TS 36.321 clause 6.2.1] 

Table: 6.2.1-2 Values of LCID for UL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-11001
	Reserved

	11010
	Power Headroom Report

	11011
	C-RNTI

	11100
	Truncated BSR

	11101
	Short BSR

	11110
	Long BSR

	11111
	Padding


[TS 36.323 clause 4.5]

For the purpose of MAC buffer status reporting, the UE shall consider the following as data available for transmission in the PDCP layer:

For SDUs for which no PDU has been submitted to lower layers:

-
the SDU itself, if the SDU has not yet been processed by PDCP, or

-
the PDU (control or data) if the SDU has been processed by PDCP.

7.1.4.8.3
Test description
7.1.4.8.3.1
Pre-test conditions

System Simulator 

-
Cell 1

UE

None.

Preamble 

-
The UE is in state Loopback Activated (state 4) according to [18].

-
2 AM DRBS are configured with the parameters specified in table 7.1.4.8.1-1.

Table 7.1.4.8.1-1: Logical Channel Configuration Settings

	Parameter
	DRB1
	DRB2

	LogicalChannel-Identity
	3
	4

	priority
	7
	6

	prioritizedBitRate
	0kbs
	0kbs

	logicalChannelGroup
	2
	1

	periodicBSR-Timer
	10 SF


7.1.4.8.3.2
Test procedure sequence

Table 7.1.4.8.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS ignores scheduling requests and does not allocate any uplink grant.
	-
	-
	-
	-

	-
	EXCEPTION: Step 2 shall be repeated for 50 times
	-
	-
	-
	-

	2
	The SS transmits a MAC PDU containing an RLC PDU on logical channel 4 (LCG ID 1) ), which contains an RLC SDU of size 14 bytes.
	<--
	MAC PDU (RLC SDU)
	
	

	3
	The SS sends an uplink grant of size 32 bits. (Note 3)
	<--
	(UL grant)
	-
	-

	4
	The UE transmit a Long BSR report
	-->
	MAC PDU (Long BSR)
	
	

	5
	The SS responds to any scheduling grants by sending UL Grants of 136 bits. (Note 1)
	-
	-
	-
	-

	-
	EXCEPTION: In parallel to the events described in step 4, step 1 specified in Table 7.1.4.4.3.5.2-2 should take place.
	-
	-
	-
	-

	-
	EXCEPTION: Step 6 shall be repeated twice
	-
	-
	-
	-

	6
	Check: Does UE transmit a MAC PDU containing a Short BSR with ‘LCG ID’ field set to ‘01’ (logicalChannelGroup 1) and Buffer Size Index > 0?
	-->
	MAC PDU (LCID=’11101’, LCG ID=’01’, Buffer Size index > 0)
	2
	P

	7
	The SS ignores scheduling requests and does not allocate any uplink grant.
	-
	-
	-
	-

	-
	EXCEPTION: Step 8 shall be repeated for 30 times
	-
	-
	-
	-

	8
	The SS transmits a MAC PDU containing an RLC PDU on logical channel 3 (LCG ID 2), which contains an RLC SDU of size 14 bytes.
	<--
	MAC PDU (RLC SDU)
	-
	-

	9
	 The SS responds to any scheduling grants by sending UL Grants of 136 bits. (Note 1)
	-
	-
	-
	-

	-
	EXCEPTION: In parallel to the events described in step 4, step 1 specified in Table 7.1.4.4.3.5.2-2 should take place.
	-
	-
	-
	-

	-
	EXCEPTION: Step 10 shall be repeated twice.
	-
	-
	-
	-

	10
	Check: Does UE transmit a MAC PDU containing a Long BSR with ‘Buffer size#2’ (LCG ID=1) and ‘Buffer size#3’ (LCG ID=2) fields set to value > ‘0’? (Note 2)
	-->
	MAC PDU (LCID=’11110’, Buffer size#2 index > 0, Buffer size#3 index > 0)
	1
	P

	11
	The UE transmits MAC PDUs containing the remaining RLC SDUs as sent by the SS in steps 2 and 6.
	-->
	MAC PDU (complete RLC SDU or RLC SDU segment)
	-
	-

	Note 1. 

UL grant of 136 bits (ITBS=9, NPRB=1, TS 36.213 Table 7.1.7.2.1-1) is chosen such that the UE can return one RLC SDU without padding. RLC SDU size is 14 bytes, size of AMD PDU header is 2 bytes, size of MAC header is 1 byte (1 byte for MAC SDU sub-header using last R/R/E/LCID sub-header), i.e. setting UL grant to 17 bytes (136 bits) enable UE to either to send a complete RLC SDU or a Short or Long BSR when BSR is triggered.

Note 2. 
Buffer size fields in Long BSR are number #1 to #4 in 36.321 (Clause 6.1.3.1) which maps to LCG ID values 0 to 3, i.e. LCG ID=1 associates with Buffer size#2 field, and LCG ID=2 associates with Buffer size#3, in the Long BSR MAC control element.

Note 3: 
SS transmit an UL grant of 32 bits (ITBS=0, NPRB=2, TS 36.213 Table 7.1.7.2.1-1) to allow UE to transmit a Regular BSR triggered by the new data received logicalChannelGroup 2 and 1 in steps 2 and 3. This to enable testing of Padding BSR which has lower priority than Regular BSR.


Table 7.1.4.8.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The UE transmits a MAC PDU containing a complete RLC SDU, RLC SDU segments or BSR and RLC SDU segments.
	-->
	MAC PDU
	-
	-


7.1.4.8.3.3
Specific Message Contents

None.

7.1.4.10
MAC-Padding

7.1.4.10.1
Test Purpose (TP) 


(1)

with { UE in E-UTRA RRC_CONNECTED state }
 ensure that {
  
when { UE is to transmit a MAC PDU with padding exceeding 2 bytes }
       then { Padding goes to the end of the MAC PDU }

         }

(2)

with { UE in E-UTRA RRC_CONNECTED state }
 ensure that {
  
when { UE is to transmit a MAC PDU with with single-byte padding and there is a data MAC PDU subheader present }
      then { UE is insering padding MAC PDU subheader before the first Data MAC PDU subheader }
        }

(3)

with { UE in E-UTRA RRC_CONNECTED state }
 ensure that {
  
when { UE is to transmit a MAC PDU with with two-byte padding and there is a data MAC PDU subheader }
      then { UE is inserting two padding MAC PDU subheaders before the first data MAC PDU subheader }
        }

(4)

with { UE in E-UTRA RRC_CONNECTED state }
 ensure that {
      when { UE is to transmit a MAC PDU with single-byte padding and there is no data MAC PDU subheader but a MAC Control element is present }
     
 then { UE is inserting a padding MAC PDU subheader before the last Control MAC PDU subheader }
           }

7.1.4.10.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321 , clause 6.1.2.

[TS 36.321  clause 6.1.2]

...
Padding occurs at the end of the MAC PDU, except when single-byte or two-byte padding is required. Padding may have any value and the UE shall ignore it.

When single-byte or two-byte padding is required, one or two MAC PDU subheaders corresponding to padding are placed at the beginning of the MAC PDU before any other MAC PDU subheader.
A maximum of one MAC PDU can be transmitted per TB per UE..
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Figure 6.1.2-3: Example of MAC PDU consisting of MAC header, MAC control elements, MAC SDUs and padding

7.1.4.10.3
Test description

7.1.4.10.3.1
Pre-test conditions

System Simulator:

-
Cell 1

UE:

None.

Preamble 

-
The UE is in state Loopback Activated (state 4) according to [18].

-
MAC configuration setting are as specified in table 7.1.4.10.3.1-1.
Table 7.1.4.10.3.1-1: MAC Configuration Settings

	Parameter
	Value

	periodicBSR-Timer
	Infinity


7.1.4.10.3.1
Test procedure sequence

Table 7.1.4.10.3.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS ignores scheduling requests and does not allocate any uplink grant.
	-
	-
	-
	-

	2
	The SS transmits a MAC PDU containing an RLC AMD PDU of size 8 bytes.
	<--
	MAC PDU(AMD PDU)
	-
	-

	3
	The SS waits [10 TTIs]. (Note 5)
	-
	-
	-
	-

	4
	The SS transmits an uplink grant of size 152 bits. (Note 1)
	<--
	(UL grant)
	-
	-

	5
	Check: Does the UE transmit a MAC PDU with a MAC SDU of length 8 bytes and where the last MAC sub-header has the Extension field ‘E’  set to ‘0’ and the Logical Channel ID field ‘LCID’ set to ‘11111’?   
	-->
	MAC PDU (MAC SDU sub-header (L=8 bytes), Padding MAC sub-header (E=’0’, LCID=’11111’), BSR, MAC SDU, padding)
	1
	P

	6
	The SS transmits a MAC PDU containing an RLC AMD PDU of size 10 bytes.
	<--
	MAC PDU(AMD PDU)
	-
	-

	7
	The SS waits [10 TTIs]. (Note 5)
	-
	-
	-
	-

	8
	The SS transmits an uplink grant of size 120 bits. (Note 2)
	<--
	(UL grant)
	-
	-

	9
	Check: Does the UE transmit a MAC PDU with a MAC SDU of length 10 bytes and with a padding MAC sub-header, with Extension field ‘E’ is set to ‘1’ and the Logical Channel ID field ‘LCID’ is set to ‘11111’, inserted before the MAC SDU sub-header?   
	-->
	MAC PDU (Padding MAC-sub-header (E=’1’, LCID=’11111’), MAC SDU sub-header (L=10 bytes), MAC SDU)
	2
	P

	10
	The SS transmits a MAC PDU containing an RLC AMD PDU of size 5 bytes.
	<--
	MAC PDU (AMD PDU)
	-
	-

	11
	The SS waits [10 TTIs]. (Note 5)
	-
	-
	-
	-

	12
	The SS transmits an uplink grant of size 120 bits. (Note 3)
	<--
	(UL grant)
	-
	-

	13
	Check: Does the UE transmit a MAC PDU with two padding MAC sub-header, with Extension field ‘E’ is set to ‘1’ and the Logical Channel ID field ‘LCID’ is set to ‘11111’, inserted after the BSR sub-header, but before the MAC SDU sub-header?   
	-->
	MAC PDU (BSR sub-header, Padding MAC-sub-header#1 (E=’1’, LCID=’11111’), Padding MAC-sub-header#2 (E=’1’, LCID=’11111’), MAC SDU sub-header (L=5 bytes), BSR, MAC-SDU)
	3
	P

	14
	The SS transmits a Timing Advance command and does not send any subsequent timing alignments. Start Timer_T1 = Time Alignment timer value on SS.
	<--
	MAC PDU 
(Timing Advance Command) 
	-
	-

	15
	The SS waits until Timer_T1 expires and then transmits a MAC PDU containing an RLC AMD PDU with polling enabled.
	<--
	MAC PDU (AMD PDU (P=1))
	-
	-

	16
	The UE transmits a preamble on PRACH.
	-->
	(PRACH preamble)
	-
	-

	17
	The SS transmits a Random Access Response, with an UL Grant of 32-bits. (Note 4)
	<--
	Random Access Response
	
	

	18
	Check: Does the UE transmit a MAC PDU with a padding MAC sub header with Extension field ‘E’ is set to ‘1’ and ‘LCID’ field set to ‘11111’ (8-bits) inserted before a Control sub-header (8-bits) and a C-RNTI MAC Control Element (16-bits)?
	-->
	MAC PDU (Padding MAC-sub-header#1 (E=’1’, LCID=’11111’), MAC Control sub-header, C-RNTI control element)


	4
	P

	19
	The SS transmits a MAC PDU with a UE Contention Resolution Identity Control Element.
	<--
	MAC PDU (UE Contention Resolution Identity)
	-
	-

	20
	The SS transmits an uplink grant enabling UE to transmit a RLC STATUS PDU.
	<--
	(UL grant)
	-
	-

	21
	The UE transmits an RLC STATUS PDU.
	-->
	MAC PDU(RLC STATUS PDU) 
	4
	P

	Note 1: 
UL grant of 152 bits (ITBS=0, NPRB=6, see TS 36.213 Table 7.1.7.2.1-1) is chosen such that the MAC PDU padding will be larger than 2 bytes. RLC SDU size is 8 bytes, size of AMD PDU header is 2 bytes, size of MAC header is 3 bytes (2 bytes for MAC SDU sub-header using 7-bit LI and 1 byte for BSR sub-header) and size of Short BSR is 1 byte, equals to 112 bits (14 bytes) and resulting into 40 bits padding.

Note 2: 
UL grant of 120 bits (ITBS=0, NPRB=5, see TS 36.213 Table 7.1.7.2.1-1) is chosen such that the MAC PDU padding will be a single byte. RLC SDU size is 10 bytes, size of AMD PDU header is 2 bytes and size of MAC header is 2 bytes for MAC SDU sub-header (using 7-bit LI), equals to 112 bits (14 bytes) and resulting into 1 single byte padding.

Note 3: 
UL grant of 120 bits (ITBS=0, NPRB=5, see TS 36.213 Table 7.1.7.2.1-1) is chosen such that the MAC PDU padding will be equal to 2 bytes. RLC SDU size is 5 bytes, size of AMD PDU header is 2 bytes, size of MAC header is 3 bytes (2 bytes for MAC SDU sub-header using 7-bit LI and 1 byte for BSR sub-header) and size of Long BSR is 3 bytes, equals to 104 bits (13 bytes) and resulting into two-bytes padding.

Note 4: 
UL grant of 32 bits (ITBS=0, NPRB=2, see TS 36.213 Table 7.1.7.2.1-1) is chosen such that the MAC PDU padding will be equal a single byte. 

Note 5: 
The wait time is specified to ensure that the UE is ready to loop back the data when the grant is received.


7.1.4.10.3.3
Specific Message Contents

None.

7.1.4.11
Correct HARQ process handling

7.1.4.11.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_ CONNECTED state with DRB established}

ensure that {
  when { UE receives an UL Grant with incremented NDI and has data is available for transmission}

    then { UE transmits a new MAC PDU using redundency version 0}

        }

 (2)

with { UE in E-UTRA RRC_ CONNECTED state with DRB established and having transmitted a MAC PDU less than maxHARQ-Tx times }

ensure that {
  when { UE receives a NACK and no uplink grant is included for the next TTI corresponding to the HARQ process }

    then { UE performs non adaptive retranmission of the MAC PDU with redundency version incremented by one of the last (re)transmission [0,2,3,1 order]}

          }

(3)

with { UE in E-UTRA RRC_ CONNECTED state with DRB established and having transmitted a MAC PDU less than maxHARQ-Tx times }

ensure that {
  when { UE receives a uplink grant on PDCCH for the next TTI corresponding to the HARQ process with old NDI [not incremented], irrespective of ACK/NACK is received for previous (re)transmission}

    then { UE performs an adaptive retranmission of the MAC PDU with redundency version as received on PDCCH}

          }

(4)

with { UE in E-UTRA RRC_ CONNECTED state with DRB established and having transmitted a MAC PDU less than maxHARQ-Tx times }

ensure that {
  when { UE receives a ACK and no uplink grant is included for the next TTI corresponding to the HARQ process }

    then { UE does not retransmit the MAC PDU}

        }

(5)

with { UE in E-UTRA RRC_ CONNECTED state with DRB established and having transmitted a MAC PDU maxHARQ-Tx times }

ensure that {
  when { UE receives an uplink grant on PDCCH for the next TTI corresponding to the HARQ process with not incremented NDI }

    then { UE flushes the HARQ buffer and does not retransmit the MAC PDU}

        }

(6)

with { UE in E-UTRA RRC_ CONNECTED state with DRB established and having transmitted a MAC PDU less than maxHARQ-Tx times }

ensure that {
  when { UE receives an uplink grant on PDCCH for the next TTI corresponding to the HARQ process with incremented NDI, and data are not available for transmission}

    then { UE flushes the HARQ buffer and does not transmit any MAC PDU}

        }

(7)

with { UE in E-UTRA RRC_ CONNECTED state with DRB established and having transmitted a MAC PDU maxHARQ-Tx times }

ensure that {
  when { UE receives a NACK and no uplink grant is included for the next TTI corresponding to the HARQ process}

    then { UE does not transmit any MAC PDU }

        }

7.1.4.11.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.4.2.1 & 5.4.2.2.

[TS 36.321, clause 5.4.2.1]

There is one HARQ entity at the UE, which maintains a number of parallel HARQ processes allowing transmissions to take place continuously while waiting for the feedback on the successful or unsuccessful reception of previous transmissions.

The number of parallel HARQ processes is specified in [2], clause 8.

At a given TTI, if an uplink grant is indicated for the TTI, the HARQ entity identifies the HARQ process for which a transmission should take place. It also routes the received feedback (ACK/NACK information), MCS and resource, relayed by the physical layer, to the appropriate HARQ process.

If TTI bundling is configured, the parameter TTI_BUNDLE_SIZE provides the number of TTIs of a TTI bundle. Within a bundle HARQ retransmissions are non-adaptive and shall be performed without waiting for feedback from previous transmissions according to TTI_BUNDLE_SIZE. The feedback for a bundle is only received for the TTI corresponding to TTI_BUNDLE_SIZE. A retransmission of a TTI bundle is also a TTI bundle.

For transmission of an uplink message containing the C-RNTI MAC control element or an uplink message including a CCCH SDU during Random Access (see section 5.1.5) TTI bundling does not apply.

For each TTI, the HARQ entity shall:

-
identify the HARQ process associated with this TTI;

-
if an uplink grant has been indicated for this TTI:

-
if the received grant was not addressed to a Temporary C-RNTI on PDCCH and if the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this HARQ process; or

-
if this is the very first transmission for this HARQ process (i.e. , no previous NDI is available); or

-
if the uplink grant was received in a Random Access Response:

-
if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response:

-
obtain the MAC PDU to transmit from the Msg3 buffer.

-
else:

-
obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity;

-
deliver the MAC PDU and the uplink grant and the HARQ information to the identified HARQ process;

-
instruct the identified HARQ process to trigger a new transmission.

-
else:

-
deliver the uplink grant and the HARQ information (redundancy version) to the identified HARQ process;

-
instruct the identified HARQ process to generate an adaptive retransmission.

-
else, if the HARQ buffer of the HARQ process corresponding to this TTI is not empty:

-
instruct the identified HARQ process to generate a non-adaptive retransmission.

When determining if NDI has been incremented compared to the value in the previous transmission UE shall ignore NDI received in all uplink grants on PDCCH for its Temporary C-RNTI.

NOTE:
A retransmission triggered by the HARQ entity should be cancelled by the corresponding HARQ process if it collides with a measurement gap or if a non-adaptive retransmission is not allowed.

 [TS 36.321, clause 5.4.2.2]

Each HARQ process is associated with a HARQ buffer.

Each HARQ process shall maintain a state variable CURRENT_TX_NB, which indicates the number of transmissions that have taken place for the MAC PDU currently in the buffer, and a state variable HARQ_FEEDBACK, which indicates the HARQ feedback for the MAC PDU currently in the buffer. When the HARQ process is established, CURRENT_TX_NB shall be initialized to 0.

The sequence of redundancy versions is 0, 2, 3, 1. The variable CURRENT_IRV is an index into the sequence of redundancy versions. This variable is up-dated modulo 4.

New transmissions and adaptive retransmissions are performed on the resource and with the MCS indicated on PDCCH, except for new transmissions of Msg3 which are performed according to UL grant in Random Access Response. Non-adaptive retransmission is performed on the same resource and with the same MCS as was used for the last made transmission attempt,

The UE is configured with a Maximum number of HARQ transmissions and a Maximum number of Msg3 HARQ transmissions by RRC. For transmissions on all HARQ processes and all logical channels except for transmission of a MAC PDU stored in the Msg3 buffer, maximum number of transmissions shall be set to Maximum number of HARQ transmissions. For transmission of a MAC PDU stored in the Msg3 buffer, maximum number of transmissions shall be set to Maximum number of Msg3 HARQ transmissions.
When the HARQ feedback is received for this HARQ process:

-
set HARQ_FEEDBACK to the received value.
If the HARQ entity requests a new transmission, the HARQ process shall:

-
set CURRENT_TX_NB to 0; 

-
set CURRENT_IRV to 0;

-
store the MAC PDU in the associated HARQ buffer;

-
store the uplink grant received from the HARQ entity;

-
set HARQ_FEEDBACK to NACK;

-
generate a transmission as described below.

If the HARQ entity requests a retransmission, the HARQ process shall:

-
increment CURRENT_TX_NB by 1;

-
if the HARQ entity requests an adaptive retransmission:

-
store the uplink grant received from the HARQ entity;

-
set CURRENT_IRV to the index corresponding to the redundancy version value provided in the HARQ information;

-
set HARQ_FEEDBACK to NACK;

-
generate a transmission as described below.

-
else if the HARQ entity requests a non-adaptive retransmission:

-
if HARQ_FEEDBACK = NACK; or

-
if TTI bundling is configured and CURRENT_TX_NB is less than TTI_BUNDLE_SIZE:

-
generate a transmission as described below.

NOTE:
When receiving a HARQ ACK alone, the UE keeps the data in the HARQ buffer.

NOTE:
When no UL-SCH transmission can be made due to the occurrence of a measurement gap, no HARQ feedback can be received and a non-adaptive retransmission follows.

To generate a transmission, the HARQ process shall:

-
if there is no measurement gap at the time of the transmission or if the MAC PDU was obtained from the Msg3 buffer:

-
instruct the physical layer to generate a transmission according to the stored uplink grant with the redundancy version corresponding to the CURRENT_IRV value;

-
increment CURRENT_IRV by 1;

-
if there is a measurement gap at the time of the feedback reception for this transmission and if the MAC PDU was not obtained from the Msg3 buffer:

-
set HARQ_FEEDBACK to ACK.
The HARQ process shall:

-
if CURRENT_TX_NB = maximum number of transmissions - 1:

-
flush the HARQ buffer;

The HARQ process may:

-
if CURRENT_TX_NB = maximum number of transmissions - 1; and

-
if the last feedback received (i.e., the feedback received for the last transmission of this process) is a HARQ NACK except for the transmission of a MAC PDU stored in the [Msg3] buffer:

-
notify the relevant ARQ entities in the upper layer that the transmission of the corresponding RLC PDUs failed.

7.1.4.11.3
Test description

7.1.4.11.3.1
Pre-test conditions

System Simulator:

-
Cell 1

-
System information take into account the parameters in table 7.1.2.11.3.1-1.

UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18], with the DRB for the default EPS bearer context configured with RLC in UM mode.

-
The loop back size is set in such a way that one RLC SDU in DL shall result in 1 RLC SDU’s in UL.

-
No UL Grant is allocated, PUCCH is in synchronised state for sending Scheduling Requests.

Table 7.1.2.11.3.1-1: RACH Parameters

	Parameter
	Value

	maxHARQ-Tx
	n8


7.1.4.11.3.2
Test procedure sequence

Table 7.1.4.11.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS Transmits a valid MAC PDU containing RLC PDU
	<--
	MAC PDU
	-
	-

	2
	Check: Does the UE transmit a Scheduling Request?
	-->
	Scheduling Request
	-
	-

	3
	The SS allocate UL Grant for one HARQ process X, sufficient for one RLC SDU to be loop backed in a TTI, and NDI indicates new transmission
	<--
	Uplink Grant
	-
	-

	4
	Check: Does the UE transmit a MAC PDU including one RLC SDU, in HARQ process X, redundancy version 0?
	-->
	MAC PDU
	1
	P

	5
	The SS transmits a NACK
	<--
	HARQ NACK
	-
	-

	6
	Check: Does the UE transmit a MAC PDU for HARQ process X, redundancy version 2?
	-->
	MAC PDU
	2
	P

	7
	The SS transmits a NACK
	<--
	HARQ NACK
	-
	-

	8
	Check: Does the UE transmit a MAC PDU for  HARQ process X, redundancy version 3?
	-->
	MAC PDU
	2
	P

	9
	The SS transmits a NACK
	<--
	HARQ NACK
	-
	-

	10
	Check: Does the UE transmit a MAC PDU for HARQ process X, redundancy version 1?
	-->
	MAC PDU
	2
	P

	11
	The SS transmits a NACK
	<--
	HARQ NACK
	-
	-

	12
	Check: Does the UE transmit a MAC PDU for HARQ process X, redundancy version 0?
	-->
	MAC PDU
	2
	P

	13
	The SS transmits a NACK
	<--
	HARQ NACK
	-
	-

	14
	Check: Does the UE transmit a MAC PDU for HARQ process X, redundancy version 2?
	-->
	MAC PDU
	2
	P

	15
	The SS transmits an ACK
	<--
	HARQ ACK
	-
	-

	16
	Check: Does the UE transmit a MAC PDU  for HARQ process X?
	-->
	MAC PDU
	4
	F

	17
	The SS transmits an UL grant corresponding to TTI for HARQ process X, with NDI not incremented and redundancy version to be used as ‘1’
	<--
	Uplink Grant
	-
	-

	18
	Check: Does the UE transmit a MAC PDU in for HARQ process X, using redundancy version 1?
	-->
	MAC PDU
	3
	P

	19
	The SS transmits a NACK
	<--
	HARQ NACK
	-
	-

	20
	The SS transmits an UL grant corresponding to next TTI for HARQ process X, with NDI not incremented and redundancy version to be used as ‘3’
	<--
	Uplink Grant
	-
	-

	21
	Check: Does the UE transmit a MAC PDU  for HARQ process X, using next redundancy version 3?
	-->
	MAC PDU
	3
	P

	22
	The SS transmits a NACK
	<--
	HARQ NACK
	
	

	23
	Check: Does the UE transmit a MAC PDU in the next TTIs corresponding to HARQ process X?
	-->
	MAC PDU
	7
	F

	24
	The SS transmits an UL grant corresponding to TTI for HARQ process X, with NDI not incremented 
	<--
	Uplink Grant
	-
	-

	25
	Check: Does the UE transmit a MAC PDU in the next TTIs corresponding to HARQ process X?
	-->
	MAC PDU
	5
	F

	26
	The SS Transmits a valid MAC PDU containing RLC PDU
	<--
	MAC PDU
	-
	-

	27
	The UE transmits a Scheduling Request
	-->
	Scheduling Request
	-
	-

	28
	The SS allocates UL Grant for one HARQ process Y, sufficient for one RLC SDU to be loop backed in a TTI, and NDI indicates new transmission
	<--
	Uplink Grant
	-
	-

	29
	Check: Does the UE transmit a MAC PDU including one RLC SDU, in HARQ process Y, redundancy version 0?
	-->
	MAC PDU
	1
	P

	30
	The SS allocates UL Grant for one HARQ process Y, sufficient for one RLC SDU to be loop backed in a TTI, and NDI indicates new transmission
	<--
	Uplink Grant
	-
	-

	31
	Check: Does the UE transmit a MAC PDU in the next TTIs corresponding to HARQ process Y?
	-->
	MAC PDU
	6
	F


7.1.4.11.3.3
Specific message contents

None.

7.1.4.12
MAC reset-UL

7.1.4.12.1
Test Purpose (TP) 


(1)

with (UE  in E-UTRA RRC_CONNECTED state, with Scheduling Request procedure triggered)
 ensure that {

   when{ UE MAC is reset, due to handover to a new cell}
     then { UE cancels Scheduling Request procedure}

       }
(2)

with (UE  in E-UTRA RRC_CONNECTED state)
 ensure that {

   when{ UE MAC is reset, due to handover to a new cell}
     then { UE flushes UL HARQ buffer}

       }

(3)

with (UE  in E-UTRA RRC_CONNECTED state)
 ensure that {

   when{ UE MAC is reset, due to handover to a new cell}
     then { UE Considers the next transmission for each UL HARQ process as very first }

       }
7.1.4.12.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.9.

[TS 36.321 clause 5.9] 

If a reset of the MAC entity is requested by upper layers, the UE shall:
-
initialize Bj for each logical channel to zero;

-
stop (if running) all timers;
-
consider timeAlignmentTimer as expired and perform the corresponding actions in subclause 5.2;
-
stop, if any, ongoing RACH procedure;

-
discard explicitly signalled ra-PreambleIndex and ra-PRACH-MaskIndex, if any;
-
flush Msg3 buffer;

-
cancel, if any, triggered Scheduling Request procedure;

-
cancel, if any, triggered Buffer Status Reporting procedure;

-
cancel, if any, triggered Power Headroom Reporting procedure;

-
flush the soft buffers for all DL HARQ processes;
-
for each DL HARQ process, consider the next received transmission for a TB as the very first transmission;

-
release, if any, Temporary C-RNTI.
7.1.4.12.3
Test description
7.1.4.12.3.1
Pre-test conditions

System Simulator 

-
Cell 1 and Cell 2

UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) in Cell 1 according to [18], with the DRB for the default EPS bearer context configured with RLC in UM mode.

7.1.4.12.3.2
Test procedure sequence

Table 7.1.4.12.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the initial conditions, while columns marked "T1" is to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.

Table 7.1.4.12.3.2-1: Time instances of cell power level and parameter changes

	
	Parameter
	Unit
	Cell 1
	Cell 2
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15Khz
	-90 
	Off
	

	T1
	Cell-specific RS EPRE
	dBm/15Khz
	-90
	-80
	


Table 7.1.4.12.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS ignores scheduling requests and does not allocate any uplink grant. 
	-
	-
	-
	-

	2
	The SS transmits a MAC PDU containing one RLC SDU on LC 3
	<--
	MAC PDU (1 RLC SDU of 40 bytes on DRB)
	-
	-

	3
	The UE transmit a scheduling request
	-->
	(SR)
	-
	-

	4
	Wait for 50ms [Discard timer] to expire at UE.
	-
	-
	-
	-

	5
	The SS changes Cell 2 level according to the row "T1" in table 7.1.4.12.3.2-1
	-
	-
	-
	-

	6
	The SS transmits an RRCConnectionReconfiguration message to order the UE to perform intra frequency handover to Cell 2, including explicit Random Access Preamble.
	
	
	-
	-

	7
	The UE transmits on cell 2, RRCConnectionReconfigurationComplete
	
	
	-
	-

	8
	Check: For 2 seconds, if UE transmits a scheduling request?
	-->
	(SR)
	1
	F

	9
	The SS transmits a MAC PDU containing RLC SDU on LC 3
	<--
	MAC PDU (1 RLC SDU of 40 bytes on DRB)
	-
	-

	10
	The UE transmit a scheduling request
	-->
	(SR)
	-
	-

	11
	The SS allocate UL Grant sufficient for one RLC SDU to be loop backed in a TTI, and NDI indicates new transmission
	<--
	Uplink Grant
	-
	-

	12
	The UE transmit a MAC PDU including one RLC SDU
	-->
	MAC PDU
	-
	-

	13
	The SS transmits a NACK
	<--
	HARQ NACK
	-
	-

	14
	The SS transmits an RRCConnectionReconfiguration message to order the UE to perform intra frequency handover to Cell 1
	
	
	-
	-

	15
	The UE transmits on cell 1,

RRCConnectionReconfigurationComplete
	
	
	-
	-

	16
	Check: For 2 seconds, does UE transmit MAC PDU containing Loop Back PDU?
	-->
	MAC PDU (1 RLC SDU of 40 bytes on DRB)
	2
	F

	17
	The SS transmits a MAC PDU containing RLC SDU on LC 3
	<--
	MAC PDU (1 RLC SDU of 40 bytes on DRB)
	-
	-

	18
	The UE transmit a scheduling request
	-->
	(SR)
	-
	-

	19
	The SS allocate UL Grant sufficient for one RLC SDU to be loop backed in a TTI, and NDI indicates new transmission
	<--
	Uplink Grant
	-
	-

	20
	Check: Does UE transmit a MAC PDU including one RLC SDU?
	-->
	MAC PDU
	3
	P


7.1.4.12.3.3
Specific Message Contents

Table 7.1. 4.12.3.3-1: MAC-MainConfiguration {RRCConnectionReconfiguration (preamble)}

	Derivation path: 36.508 table 4.8.2.1.5-1

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfiguration-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Configuration SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n28
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1. 4.12.3.3-2: PDCP-Configuration-DRB-UM {RRCConnectionReconfiguration (preamble)}
	Derivation Path: 36.508 clause 4.8.2.1.2.1-1

	Information Element
	Value/remark
	Comment
	Condition

	PDCP-Configuration-DRB-UM ::= SEQUENCE {
	
	
	

	  discardTimer
	ms50
	Lowest value
	

	}
	
	
	


Table 7.1.4.12.3.3-3: SchedulingRequest-Configuration {RRCConnectionReconfiguration (preamble)}

	Derivation Path: 36.508 clause 4.6.3-20

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Configuration::= CHOICE {
	
	
	

	  enable SEQUENCE {
	
	
	

	    dsr-TransMax
	n64
	Max value allowed
	

	  }
	
	
	

	}
	
	
	


Table 7.1.4.12.3.3-4: RRCConnectionReconfiguration (step 6, table 7.1.4.12.3.2-2)
	Derivation Path: 36.508, Table 4.6.1-6, condition RBC-HO

	Information Element
	Value/Remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        mobilityControlInformation SEQUENCE {
	MobilityControlInformation-HO
	
	

	          targetCellIdentity
	PhysicalCellIdentity of Cell 2 (see 36.508 clause 4.4.4.2)
	
	

	          eutra-CarrierFreq
	Not present
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.4.12.3.3-5: RRCConnectionReconfiguration (step 14, table 7.1.4.12.3.2-2)
	Derivation Path: 36.508, Table 4.6.1-6, condition RBC-HO

	Information Element
	Value/Remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        mobilityControlInformation SEQUENCE {
	MobilityControlInformation-HO
	
	

	          targetCellIdentity
	PhysicalCellIdentity of Cell 1 (see 36.508 clause 4.4.4.2)
	
	

	          eutra-CarrierFreq
	Not present
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.1.4.13
MAC PDU header handling

7.1.4.13.1
Test Purpose (TP) 


(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE has a MAC SDU to be transmitted that is less smaller 128 bytes }

    then { UE sets F field to 0 }

      } 

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE has a MAC SDU to be transmitted that is larger than 128 bytes }

    then { UE sets F field to 1}

      } 

(3)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE inserts a R/R/E/LCID field in the MAC header and there is a subsequent R/R/E/LCID field to be inserted }

    then { UE sets E field to 1 }

      }

(4)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE inserts a R/R/E/LCID field in the MAC header and a MAC SDU or a MAC control element starts at the next byte }

    then { UE sets E field to 0}

      }

(5)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE inserts the last MAC sub-header in the MAC PDU }

    then { UE inserts a MAC sub-header consist solely of the four header fields R/R/E/LCID }

      }

(6)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE inserts padding at the end of a MAC PDU}

    then { UE inserts the last MAC sub-header as a padding MAC subheader consisting solely of the four header fields R/R/E/LCID with LCID set to Padding }

      }


7.1.4.13.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.321 clause 6.1.2 and 6.2.1.

[TS 36.321, clause 6.1.2]   

A MAC PDU consists of a MAC header, zero or more MAC Service Data Units (MAC SDU), zero, or more MAC control elements, and optionally padding; as described in Figure 6.1.2-3. 

Both the MAC header and the MAC SDUs are of variable sizes.

A MAC PDU header consists of one or more MAC PDU sub-headers; each sub header corresponding to either a MAC SDU, a MAC control element or padding. 

A MAC PDU sub header consists of the six header fields R/R/E/LCID/F/L but for the last sub header in the MAC PDU and for fixed sized MAC control elements. The last sub header in the MAC PDU and sub-headers for fixed sized MAC control elements consist solely of the four header fields R/R/E/LCID. A MAC PDU subheader corresponding to padding consists of the four header fields R/R/E/LCID.
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Figure 6.1.2-1: R/R/E/LCID/F/L MAC sub header
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Figure 6.1.2-2: R/R/E/LCID MAC sub header
MAC PDU sub-headers have the same order as the corresponding MAC SDUs, MAC control elements and padding.

MAC control elements are always placed before any MAC SDU.

Padding occurs at the end of the MAC PDU, except when single-byte or two-byte padding is required. Padding may have any value and the UE shall ignore it.

When single-byte or two-byte padding is required, one or two MAC PDU subheaders corresponding to padding are placed at the beginning of the MAC PDU before any other MAC PDU subheader.
A maximum of one MAC PDU can be transmitted per TB per UE.
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Figure 6.1.2-3: Example of MAC PDU consisting of MAC header, MAC control elements, MAC SDUs and padding

[TS 36.321, clause 6.2.1]   

The MAC header is of variable size and consists of the following fields:

-
LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC control element or padding as described in tables 6.2.1-1 and 6.2.1-2 for the DL and UL-SCH respectively.  There is one LCID field for each MAC SDU, MAC control element or padding included in the MAC PDU. In addition to that, one or two additional LCID fields are included in the MAC PDU, when single-byte or two-byte padding is required but cannot be achieved by padding at the end of the MAC PDU. The LCID field size is 5 bits;
-
L: The Length field indicates the length of the corresponding MAC SDU or MAC control element in bytes. There is one L field per MAC PDU sub header except for the last sub header and sub-headers corresponding to fixed-sized MAC control elements. The size of the L field is indicated by the F field;

-
F: The Format field indicates the size of the Length field as indicated in table 6.2.1-3. There is one F field per MAC PDU sub header except for the last sub header and sub-headers corresponding to fixed-sized MAC control elements. The size of the F field is 1 bit. If the size of the MAC SDU or MAC control element is less than 128 bytes, the UE shall set the value of the F field to 0, otherwise the UE shall set it to 1;

-
E: The Extension field is a flag indicating if more fields are present in the MAC header or not. The E field is set to "1" to indicate another set of at least R/R/E/LCID fields. The E field is set to "0" to indicate that either a MAC SDU, a MAC control element or padding starts at the next byte;

-
R: Reserved bits, set to "0".

The MAC header and sub-headers are octet aligned.

...
Table 6.2.1-2: Values of LCID for UL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-11001
	Reserved

	11010
	Power Headroom Report

	11011
	C-RNTI

	11100
	Truncated BSR

	11101
	Short BSR

	11110
	Long BSR

	11111
	Padding


….
Table 6.2.1-3: Values of F field:

	Index
	Size of Length field (in bits)

	0
	7

	1
	15


7.1.4.13.3
Test description
7.1.4.13.3.1
Pre-test conditions

System Simulator 

-
Cell 1

UE

None.

Preamble 

-
The UE is in state Loopback Activated (state 4) according to [18].

-
2 AM DRBs are configured with the parameters specified in table 7.1.4.13.3.1-1.
Table 7.1.4.13.3.1-1: Logical Channel Configuration Settings

	Parameter
	DRB1
	DRB2

	LogicalChannel-Identity
	3
	4

	Priority
	7
	6

	prioritizedBitRate
	0kbs
	0kbs

	logicalChannelGroup
	2
	1

	periodicBSR-Timer
	infinity


7.1.4.13.3.2
Test procedure sequence

Table 7.1.4.13.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS ignores scheduling requests and does not allocate any uplink grant.
	-
	-
	-
	-

	2
	The SS transmits a MAC PDU containing a MAC SDU of size 127 bytes (RLC SDU of size 125 bytes + AMD PDU header 2 bytes with the Logical Channel ID field ‘LCID’ set to ‘00011’, Format field ‘F’ set to ‘0’ and Length field ‘L’ set to ‘127’ in the associated MAC SDU sub-header.
	<--
	MAC PDU (MAC sub-header ( LCID=’00011’, F=’0’, L=’127’), AMD PDU)
	-
	-

	3
	The SS waits [10 TTIs]. (Note 5)
	-
	-
	-
	-

	4
	The SS transmits an uplink grant of size 1064 bits. (Note 1)
	<--
	(UL grant)
	-
	-

	5
	Check: does the UE transmit a MAC PDU with a MAC SDU sub-header with Logical Channel ID field ‘LCID’ set to ‘00011’, Format field ‘F’ set to ‘0’ and Length field ‘L’ set to ‘127’?
	-->
	MAC PDU (MAC sub-header ( LCID=’00011’, F=’0’, L=’127’ bytes), AMD PDU)
	1
	P

	6
	The SS transmits a MAC PDU containing a MAC SDU of size 129 bytes RLC SDU of 127 bytes + AMD PDU header 2 bytes) with the Logical Channel ID field ‘LCID’ set to ‘00011’, Format field ‘F’ set to ‘1’ and Length field ‘L’ set to ‘129’ in the associated MAC SDU sub-header.
	<--
	MAC PDU (MAC sub-header (LCID=’00011’, F=’1’, L=’129’), AMD PDU)
	-
	-

	7
	The SS waits [10 TTIs]. (Note 5)
	-
	-
	-
	-

	8
	The SS transmits an uplink grant of size 1064 bits. (Note 2)
	<--
	(UL grant)
	-
	-

	9
	Check: Does the UE transmit  a MAC PDU with a MAC SDU sub-header  with Format field ‘F’ set to ‘1’ and Logical Channel ID field ‘LCID’ set to ‘00011’?
	-->
	MAC PDU (MAC sub-header (LCID=’00011’, F=’1’, L=’129’), AMD PDU)
	2
	P

	10
	The SS transmits an RLC STATUS PDU to acknowledge correctly received data
	<--
	RLC STATUS PDU (ACK_SN=2)
	-
	-

	11
	The SS transmits a MAC PDU containing two MAC SDUs, the first containing a 11 byte RLC SDU with LCID set to ‘00011’ and the second containing s 10 byte RLC SDU with LCID set to ‘00100’.
	<--
	MAC PDU (MAC sub-header (E=’1’, LCID=’00011’, F=’0’, L=’11’), MAC sub-header (E=’0’, LCID=’00100’, F=’0’), AMD PDU, AMD PDU)
	-
	-

	12
	The SS waits [10 TTIs]. (Note 5)
	-
	-
	-
	-

	13
	The SS transmits an uplink grant of size 176 bits. (Note 3)
	<--
	(UL grant)
	-
	-

	14
	Check: Does the UE return a MAC PDU of length 176 bits containing two MAC sub-headers where the first MAC sub-header has the Expansion bit ‘E’ set to ‘1’ and including a LCID field set to ‘00011’ and a Length field set to ‘11’; or including a LCID set to ‘00100’ and a Length field set to ‘10’ bytes; and the second MAC sub-header has the Expansion bit ‘E’ set to ‘0’ and not including any Length field?
	-->
	MAC PDU (MAC sub-header (E=’1’, (LCID=’00011’, L=’11’) or (LCID=’00100’,L=’10’), MAC sub-header (E=’0’, no Length field present), AMD PDU, AMD PDU)
	3,4,5
	P

	15
	SS transmits an RLC STATUS PDU to acknowledge correctly received data
	<--
	RLC STATUS PDU (ACK_SN=4)
	-
	-

	16
	The SS  transmits a MAC PDU containing two MAC SDUs, the first containing a 10 byte RLC SDU with LCID set to ‘00011’ and the second containing a 9 byte RLC SDU with LCID set to ‘00100’.
	<--
	MAC PDU (MAC sub-header (E=’1’, LCID=’00011’, F=’0’, L=’10’), MAC sub-header (E=’1’, LCID=’00100’, F=’0’, L=’9’), padding MAC sub-header (E=’0’, LCID=’11111’), AMD PDU, AMD PDU, padding)
	-
	-

	17
	SS waits [10 TTIs]. (Note 5)
	-
	-
	-
	-

	18
	The SS transmits an uplink grant of size 224 bits. (Note 4)
	<--
	(UL grant)
	-
	-

	19
	Check: Does the UE return a MAC PDU of length 224 bits containing four MAC sub-headers where the first two MAC sub-header have the Expansion bit ‘E’ set to ‘1’ and the last MAC sub-header has the Expansion bit ‘E’ set to ‘0’ and the LCID field set to ‘11111’?
	-->
	MAC PDU (MAC sub-header (E=’1’, F=’0’), MAC sub-header (E=’1’, F=’0’), Long BSR MAC sub-header (E=’1’, LCID=’11110’, F=’0’), padding MAC sub-header (E=’0’, LCID=’11111’), AMD PDU, AMD PDU, Long BSR, padding)
	3,4,6
	P

	Note 1. 

UL grant of 1064 bits (ITBS=17, NPRB=3, TS 36.213 Table 7.1.7.2.1-1) is chosen to enable UE to transmit a MAC SDU of size 127 bytes in a MAC PDU (125 bytes RLC SDU size + 2 bytes AMD PDU header +  2 bytes MAC header (7 bit LI) = 129 bytes = 1032 bits < 1064 bits)

Note 2. 

UL grant of 1096 bits (ITBS=17, NPRB=3, TS 36.213 Table 7.1.7.2.1-1) is chosen to enable UE to transmit a MAC SDU of size 129 bytes in a MAC PDU (127 bytes RLC SDU size + 2 bytes AMD PDU header +  3 bytes MAC header (15 bit LI) = 132 bytes = 1056 bits < 1064 bits)

Note 3. 

UL grant of 176 bits (ITBS=1, NPRB=5, TS 36.213 Table 7.1.7.2.1-1) is chosen to enable UE to transmit two MAC SDUs, one of size 11 and one of size 10 bytes, in a MAC PDU (9 bytes RLC SDU + 2 bytes AMD PDU header +  8 bytes RLC SDU + 2 bytes MAC sub-header (7 bit LI) + one byte MAC sub-header (R/R/E/LCID) = 22 bytes = 176 bits)

Note 4. 

UL grant of 224 bits (ITBS=5, NPRB=5, TS 36.213 Table 7.1.7.2.1-1) is chosen to enable UE to transmit two MAC SDUs of size 10 and 9 bytes in a MAC PDU (8 bytes RLC SDU + 2 bytes AMD PDU header  + 7 bytes RLC SDU + 2 byte padding + 3 byte Long BSR + 2 x 2 bytes MAC sub-header (7 bit LI) + one byte BSR header + one byte padding MAC sub-header (R/R/E/LCID) = 28 bytes = 224 bits)

Note 5: 
The wait time is specified to ensure that the UE is ready to loop back the data when the grant is received.


7.1.4.13.3.3
Specific Message Contents

None.

7.1.4.14
Correct HARQ process handling: TTI Bundling

7.1.4.14.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_ CONNECTED state with DRB established and TTI bundling configured}

ensure that {
  when { UE receives an UL Grant with toggled NDI and has data available for transmission}

    then { UE transmits a new MAC PDU and non-adaptive retransmissions for 3 additional consecutive UL subframes }

        }

(2)

with { UE in E-UTRA RRC_ CONNECTED state with DRB established, TTI bundling configured and having transmitted a MAC PDU less than maxHARQ-Tx times }

ensure that {
  when { UE receives a NACK and no uplink grant is included for the next TTI corresponding to the bundled HARQ process }

    then { UE performs non adaptive retranmission of the MAC PDU for 4 consecutive UL subframes }

          }

(3)

with { UE in E-UTRA RRC_ CONNECTED state with DRB established, TTI bundling configured and having transmitted a MAC PDU less than maxHARQ-Tx times }

ensure that {
  when { UE receives a uplink grant on PDCCH for the next TTI corresponding to the HARQ process with old NDI, irrespective of ACK/NACK is received for previous (re)transmission}

    then { UE performs an adaptive retranmission of the MAC PDU with redundency version as received on PDCCH in first UL subframe and non-adaptive retransmissions in 3 additional consecutive UL subframes }

          }

(4)

with { UE in E-UTRA RRC_ CONNECTED state with DRB established and having transmitted a MAC PDU less than maxHARQ-Tx times }

ensure that {
  when { UE receives a ACK and no uplink grant is included for the next TTI corresponding to the HARQ process }

    then { UE does not retransmit the TTI Bundle}

        }

7.1.4.14.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.4.2.1, 5.4.2.2 & 7.5, TS 36.213 clause 8, 8.3 & 8.6.1.

[TS 36.321, clause 5.4.2.1]

There is one HARQ entity at the UE, which maintains a number of parallel HARQ processes allowing transmissions to take place continuously while waiting for HARQ the feedback on the successful or unsuccessful reception of previous transmissions.

The number of parallel HARQ processes is specified in [2], clause 8.

At a given TTI, if an uplink grant is indicated for the TTI, the HARQ entity identifies the HARQ process for which a transmission should take place. It also routes the received HARQ feedback (ACK/NACK information), MCS and resource, relayed by the physical layer, to the appropriate HARQ process.

When TTI bundling is configured, the parameter TTI_BUNDLE_SIZE provides the number of TTIs of a TTI bundle. TTI bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle. Within a bundle HARQ retransmissions are non-adaptive and triggered without waiting for feedback from previous transmissions according to TTI_BUNDLE_SIZE. The HARQ feedback of a bundle is only received for the last TTI of the bundle (i.e the TTI corresponding to TTI_BUNDLE_SIZE), regardless of whether a transmission in that TTI takes place or not (e.g. when a measurement gap occurs). A retransmission of a TTI bundle is also a TTI bundle.

For transmission of Msg3 during Random Access (see section 5.1.5) TTI bundling does not apply.

For each TTI, the HARQ entity shall:

-
identify the HARQ process associated with this TTI;

-
if an uplink grant has been indicated for this TTI:

-
if the received grant was not addressed to a Temporary C-RNTI on PDCCH and if the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this HARQ process; or

-
if this is the very first transmission for this HARQ process (i.e. , no previous NDI is available); or

-
if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or

-
if the uplink grant was received in a Random Access Response:

-
if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response:

-
obtain the MAC PDU to transmit from the Msg3 buffer.

-
else:

-
obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity;

-
deliver the MAC PDU and the uplink grant and the HARQ information to the identified HARQ process;

-
instruct the identified HARQ process to trigger a new transmission.

-
else:

-
deliver the uplink grant and the HARQ information (redundancy version) to the identified HARQ process;

-
instruct the identified HARQ process to generate an adaptive retransmission.

-
else, if the HARQ buffer of the HARQ process corresponding to this TTI is not empty:

-
instruct the identified HARQ process to generate a non-adaptive retransmission.

When determining if NDI has been toggled compared to the value in the previous transmission UE shall ignore NDI received in all uplink grants on PDCCH for its Temporary C-RNTI.

NOTE:
A retransmission triggered by the HARQ entity should be cancelled by the corresponding HARQ process if it collides with a measurement gap or if a non-adaptive retransmission is not allowed.

[TS 36.321, clause 5.4.2.2]

Each HARQ process is associated with a HARQ buffer.

Each HARQ process shall maintain a state variable CURRENT_TX_NB, which indicates the number of transmissions that have taken place for the MAC PDU currently in the buffer, and a state variable HARQ_FEEDBACK, which indicates the HARQ feedback for the MAC PDU currently in the buffer. When the HARQ process is established, CURRENT_TX_NB shall be initialized to 0.

The sequence of redundancy versions is 0, 2, 3, 1. The variable CURRENT_IRV is an index into the sequence of redundancy versions. This variable is up-dated modulo 4.

New transmissions and adaptive retransmissions are performed on the resource and with the MCS indicated on PDCCH, except for new transmissions of Msg3 which are performed according to UL grant in Random Access Response. Non-adaptive retransmission is performed on the same resource and with the same MCS as was used for the last made transmission attempt,

The UE is configured with a Maximum number of HARQ transmissions and a Maximum number of Msg3 HARQ transmissions by RRC: maxHARQ-Tx and maxHARQ-Msg3Tx respectively. For transmissions on all HARQ processes and all logical channels except for transmission of a MAC PDU stored in the Msg3 buffer, the maximum number of transmissions shall be set to maxHARQ-Tx. For transmission of a MAC PDU stored in the Msg3 buffer, the maximum number of transmissions shall be set to maxHARQ-Msg3Tx.
When the HARQ feedback is received for this TB, the HARQ process shall:

-
set HARQ_FEEDBACK to the received value.

If the HARQ entity requests a new transmission, the HARQ process shall:

-
set CURRENT_TX_NB to 0; 

-
set CURRENT_IRV to 0;

-
store the MAC PDU in the associated HARQ buffer;

-
store the uplink grant received from the HARQ entity;

-
set HARQ_FEEDBACK to NACK;

-
generate a transmission as described below.
If the HARQ entity requests a retransmission, the HARQ process shall:

-
increment CURRENT_TX_NB by 1;

-
if the HARQ entity requests an adaptive retransmission:

-
store the uplink grant received from the HARQ entity;

-
set CURRENT_IRV to the index corresponding to the redundancy version value provided in the HARQ information;

-
set HARQ_FEEDBACK to NACK;

-
generate a transmission as described below.

-
else if the HARQ entity requests a non-adaptive retransmission:

-
if HARQ_FEEDBACK = NACK:

-
generate a transmission as described below.

NOTE 1:
When receiving a HARQ ACK alone, the UE keeps the data in the HARQ buffer.

NOTE 2:
When no UL-SCH transmission can be made due to the occurrence of a measurement gap, no HARQ feedback can be received and a non-adaptive retransmission follows.

To generate a transmission, the HARQ process shall:

-
if the MAC PDU was obtained from the Msg3 buffer; or

-
if there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer in this TTI:

-
instruct the physical layer to generate a transmission according to the stored uplink grant with the redundancy version corresponding to the CURRENT_IRV value;

-
increment CURRENT_IRV by 1;

-
if there is a measurement gap at the time of the HARQ feedback reception for this transmission and if the MAC PDU was not obtained from the Msg3 buffer:

-
set HARQ_FEEDBACK to ACK at the time of the HARQ feedback reception for this transmission.

After performing above actions, the HARQ process then shall:

-
if CURRENT_TX_NB = maximum number of transmissions – 1:

-
flush the HARQ buffer;
[TS 36.321, clause 7.5]

The parameter TTI_BUNDLE_SIZE is 4.

[TS 36.213, clause 8]

In subframe bundling operation, a bundle of PUSCH transmissions consists of four consecutive uplink subframes in both FDD and TDD.

…

For FDD and subframe bundling operation, the UE shall upon detection of a PDCCH with DCI format 0 in subframe n intended for the UE, and/or a PHICH transmission in subframe n-5 intended for the UE, adjust the corresponding first PUSCH transmission in the bundle in subframe n+4 according to the PDCCH and PHICH information.

…

For TDD UL/DL configurations 1 and 6 and subframe bundling operation, the UE shall upon detection of a PDCCH with DCI format 0 in subframe n intended for the UE, and/or a PHICH transmission intended for the UE in subframe n-l with l given in Table 8-2a, adjust the corresponding first PUSCH transmission in the bundle in subframe n+k, with k given in Table 8-2, according to the PDCCH and PHICH information.
…

Table 8-2: k for TDD configurations 0-6

	TDD UL/DL
Configuration
	DL subframe number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	4
	6
	
	
	
	4
	6
	
	
	

	1
	
	6
	
	
	4
	
	6
	
	
	4

	2
	
	
	
	4
	
	
	
	
	4
	

	3
	4
	
	
	
	
	
	
	
	4
	4

	4
	
	
	
	
	
	
	
	
	4
	4

	5
	
	
	
	
	
	
	
	
	4
	

	6
	7
	7
	
	
	
	7
	7
	
	
	5


Table 8-2a: l for TDD configurations 0, 1 and 6

	TDD UL/DL
Configuration
	DL subframe number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	9
	6
	
	
	
	9
	6
	
	
	

	1
	
	2
	
	
	3
	
	2
	
	
	3

	6
	5
	5
	
	
	
	6
	6
	
	
	8


[TS 36.213, clause 8.3]

For Frame Structure type 1, an ACK/NACK received on the PHICH assigned to a UE in subframe i is associated with the PUSCH transmission in subframe i-4. 

For Frame Structure type 2 UL/DL configuration 1-6, an ACK/NACK received on the PHICH assigned to a UE in subframe i is associated with the PUSCH transmission in the subframe i-k as indicated by the following table 8.3-1.

…

Table 8.3-1 k for TDD configurations 0-6

	TDD UL/DL
Configuration
	DL subframe number i

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	7
	4
	
	
	
	7
	4
	
	
	

	1
	
	4
	
	
	6
	
	4
	
	
	6

	2
	
	
	
	6
	
	
	
	
	6
	

	3
	6
	
	
	
	
	
	
	
	6
	6

	4
	
	
	
	
	
	
	
	
	6
	6

	5
	
	
	
	
	
	
	
	
	6
	

	6
	6
	4
	
	
	
	7
	4
	
	
	6


[TS 36.213, clause 8.6.1]

For
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7.1.4.14.3
Test description

7.1.4.14.3.1
Pre-test conditions

System Simulator:

-
Cell 1

UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18], with the DRB for the default EPS bearer context configured with RLC in UM mode.

-
No UL Grant is allocated; PUCCH is in synchronised state for sending Scheduling Requests.

7.1.4.14.3.2
Test procedure sequence

Table 7.1.4.14.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS Transmits a valid MAC PDU containing RLC PDU of size 312 bits
	<--
	MAC PDU
	-
	-

	2
	The UE transmit a Scheduling Request
	-->
	Scheduling Request
	-
	-

	3
	The SS allocate UL Grant of 328 bits with NDI indicating new transmission (i.e. Nprb=3 and Imcs=7)
	<--
	Uplink Grant
	-
	-

	4
	Check: Does the UE transmit a MAC PDU including one RLC SDU, with redundancy version 0, ‘k’ sub frame after step 3?
	-->
	MAC PDU
	1
	P

	5
	Check: Does UE repeats non adaptive retransmission of MAC PDU in step 4, for 3 consecutive UL sub-frames?
	-->
	MAC PDU
	1
	P

	6
	The SS transmits a NACK, ‘kk’ sub frame after last transmission in step 5.
	<--
	HARQ NACK
	-
	-

	7
	Check: Does the UE makes a non adaptive re-transmission of the MAC PDU ‘k+l’ subframes after NACK in step 6, for 4 consecutive UL sub frames?
	-->
	MAC PDU
	2
	P

	8
	The SS transmits an ACK, ‘kk’ sub frame after last transmission in step 7.
	<--
	HARQ ACK
	-
	-

	9
	The SS allocate UL Grant with NDI indicating re transmission, start redundancy version =2[i.e. Nprb=3 and Imcs=30], ‘l’ sub frames after ACK in step 8. 
	<--
	Uplink Grant
	-
	-

	10
	Check: Does the UE performs adaptive retransmission of  the MAC PDU ‘k’ sub frames after grant in step 9, using redundancy version 2?
	-->
	MAC PDU
	3
	P

	11
	Check: Does UE repeats non adaptive retransmission of MAC PDU in step 10, for 3 consecutive UL sub-frames?
	-->
	MAC PDU
	3
	P

	12
	The SS transmits an ACK, ‘kk’ sub frame after last transmission in step 11.
	<--
	HARQ ACK
	-
	-

	13
	Check: Does the UE makes any re-transmission of the MAC PDU ‘k+l’ subframes after ACK in step 12, for 4 consecutive UL sub frames?
	-->
	MAC PDU
	4
	F

	Note: For FDD value of ‘k’, ‘kk’ is 4 and ‘l’ is 5.

For TDD UL/DL configuration 1, values of ‘k’ ,‘l’ and ‘kk’ are given in table 7.1.4.14.3.2-2


Table 7.1.4.14.3.2-2: Values for parameter ‘k’, ‘l’ and ‘kk’ in Main behavior.

	Parameter
	DL sub-frame number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	k
	
	6
	
	
	4
	
	6
	
	
	4

	l
	
	2
	
	
	3
	
	2
	
	
	3

	kk
	
	4
	
	
	6
	
	4
	
	
	6


7.1.4.14.3.3
Specific message contents

Table 7.1.4.14.3.3-1: MAC-MainConfiguration in RRCConnectionReconfiguration(preamble)
	Derivation Path: 36.508 table 4.8.2.1.5-1

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfiguration- ::= SEQUENCE {
	
	
	

	  ul-SCH-Configuration SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n28
	Max value allowed
	

	    periodicBSR-Timer
	sf20
	Default value
	

	    retxBSR-Timer
	sf1280
	Default value
	

	    ttiBundling
	TRUE
	
	

	  }
	
	
	

	}
	
	
	


7.1.4.15
UE Power Headroom Reporting [Periodic reporting]

7.1.4.15.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_Connected state with DRB established, periodic power headroom reporting configured}

ensure that {

  when { PERIODIC PHR TIMER  is configured in RRCConnectionReconfiguration procedre }

    then { UE transmits a MAC PDU contianing Power Headroom MAC Control Element }

 

    }

(2)

with { UE in E-UTRA RRC_Connected state with DRB established, periodic power headroom reporting configured}

ensure that {

  when { PERIODIC PHR TIMER  expires and UL resources allocated for new transmission }

    then { UE transmits a MAC PDU contianing Power Headroom MAC Control Element }

 

    }
(3)

with { UE in E-UTRA RRC_Connected state with DRB established}

ensure that {

  when { power headroom reporting is disabled }

    then { UE stops transmiting Power Headroom MAC Control Element }

 

    }

7.1.4.15.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321 clause 5.4.6 and 6.1.3.6, 36.331 clause 5.3.10.4.
[TS 36.321, clause 5.4.6]

The Power Headroom reporting procedure is used to provide the serving eNB with information about the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission. The reporting period, delay and mapping of Power Headroom are defined in subclause 9.1.8 of 3GPP TS 36.133 [9].
A Power Headroom Report (PHR) shall be triggered if any of the following events occur:

-
the PROHIBIT_PHR_TIMER expires or has expired and the path loss has changed more than DL_PathlossChange dB since the last power headroom report when UE has UL resources for new transmission;

-
the PERIODIC PHR TIMER expires, in which case the PHR is referred below to as "Periodic PHR";

-
upon configuration and reconfiguration of a Periodic PHR.

If the UE has UL resources allocated for new transmission for this TTI:

-
if the Power Headroom reporting procedure determines that a PHR has been triggered since the last transmission of a PHR:

-
obtain the value of the power headroom from the physical layer;

-
instruct the Multiplexing and Assembly procedure to generate a PHR MAC control element based on the value reported by the physical layer;

-
if a "Periodic PHR" has been triggered since the last transmission of a PHR, start or restart the PERIODIC PHR TIMER;
-
restart the PROHIBIT_PHR_TIMER.

NOTE:
Even if multiple events occur by the time a PHR can be transmitted, only one PHR is included in the MAC PDU.

[TS 36.321, clause 6.1.3.6]

The Power Headroom MAC control element is identified by a MAC PDU sub header with LCID as specified in table 6.2.1-1. It has a fixed size and consists of a single octet defined as follows (figure 6.1.3.6-1):

-
R: reserved bit, set to "0";

-
Power Headroom(PH): this field indicates the power headroom level. The length of the field is 6 bits. The reported PH and the corresponding power headroom levels are shown in Table 6.1.3.6.1-1 below (the corresponding measured values in dB can be found in subclause 9.1.8.4 of [17])
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Figure 6.1.3.6-1: Power Headroom MAC control element
Table 6.1.3.6-1: Power Headroom levels for PHR

	PH
	Power Headroom Level

	0
	POWER_HEADROOM_0

	1
	POWER_HEADROOM_1

	2
	POWER_HEADROOM_2

	3
	POWER_HEADROOM_3

	…
	…

	60
	POWER_HEADROOM_60

	61
	POWER_HEADROOM_61

	62
	POWER_HEADROOM_62

	63
	POWER_HEADROOM_63


[TS 36.331, clause 5.3.10.4]

The UE shall:

1>
if the received radioResourceConfiguration includes the IE MAC-MainConfigurationmac-MainConfig:

…

2>
else:

…

3>
if the mac-MainConfig includes phr-Configuration:

4>
if the phr-Configuration is set to ‘disable’:

5>
disable the power headroom reporting functionality;
7.1. 4.15.3
Test description

7.1.4.15.3.1
Pre-test conditions

System Simulator:

-
Cell 1

UE:

None.
Preamble:

-
The UE is in state Generic RB Established (state 3) on Cell 1 according to [18].

7.1.4.15.3.2
Test procedure sequence

Table 7.1.4.15.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits UL grant for the UE at every TTI for FDD, and only at DL subframes for TDD.
	
	
	
	

	2
	The SS transmits an RRCConnectionReconfiguration message to provide Power Headroom parameters
	-
	-
	-
	-

	3
	Check: does the UE transmit a MAC PDU containing Power Headroom MAC Control Element
	-->
	MAC PDU
	1
	P

	4
	The UE transmits an RRCConnectionReconfigurationComplete message to confirm the setup of Power Headroom parameters.
	-
	-
	-
	-

	5
	Check: does the UE transmit a MAC PDU containing Power Headroom MAC Control Element 200ms after step 3?
	-->
	MAC PDU
	2
	P

	6
	The SS transmits an RRCConnectionReconfiguration message to disable Power Headroom reporting
	-
	
	-
	-

	7
	The UE transmits an RRCConnectionReconfigurationComplete message to confirm the disabling of Power Headroom parameters
	-
	
	-
	-

	8
	Check: for 2 seconds, does the UE transmit a MAC PDU containing Power Headroom MAC Control Element
	-->
	MAC PDU
	3
	P

	Note: Steps 3 and 4 can happen in 2 MAC PDU’s, or may be combined in one MAC PDU.


7.1.4.15.3.3
Specific message contents

Table 7.1.4.15.3.3-1: RRCConnectionReconfiguration (step 1, Table 8.2.4.6.3.2-2)

	Derivation path: 36.508 table xxx

	Information Element
	Value/Remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        RadioResourceConfigDedicated SEQUENCE {
	
	
	

	          mac-MainConfig CHOICE {
	
	
	

	            explicit SEQUENCE {
	
	
	

	              phr-Configuration CHOICE {
	
	
	

	                enable SEQUENCE {
	
	
	

	                  periodicPHR-Timer
	sf200
	
	

	                  prohibitPHR-Timer
	sf1000
	
	

	                  dl-PathlossChange
	infinity
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.4.15.3.3-2: RRCConnectionReconfiguration (step 6, Table 8.2.4.6.3.2-2)

	Derivation path: 36.508 table xxx

	Information Element
	Value/Remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        RadioResourceConfigDedicated SEQUENCE {
	
	
	

	          mac-MainConfig CHOICE {
	
	
	

	            explicit SEQUENCE {
	
	
	

	              phr-Configuration CHOICE {
	
	
	

	                disable 
	NULL
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.1.4.16
UE Power Headroom Reporting [DL_Pathloss change reporting]

7.1.4.16.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_Connected state with DRB established, Power headroom reporting for DL_PAthloss change configured}

ensure that {

  when { the DL Pathloss changes and prohibitPHR-Timer is running }

    then { UE does not transmits a MAC PDU containing Power Headroom MAC Control Element }

 

    }

(2)

with { UE in E-UTRA RRC_Connected state with DRB established, periodic power headroom reporting configured}

ensure that {

  when { prohibitPHR-Timer expires and power headroom report is triggered due to DL Pathloss change }

    then { UE transmits a MAC PDU containing Power Headroom MAC Control Element }

 

    }

7.1.4.16.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321 clause 5.4.6 and 6.1.3.6

[TS 36.321, clause 5.4.6]

The Power Headroom reporting procedure is used to provide the serving eNB with information about the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission. The reporting period, delay and mapping of Power Headroom are defined in subclause 9.1.8 of 3GPP TS 36.133 [9].

A Power Headroom Report (PHR) shall be triggered if any of the following events occur:

-
the PROHIBIT_PHR_TIMER expires or has expired and the path loss has changed more than DL_PathlossChange dB since the last power headroom report when UE has UL resources for new transmission;

-
the PERIODIC PHR TIMER expires, in which case the PHR is referred below to as "Periodic PHR";

-
upon configuration and reconfiguration of a Periodic PHR.

If the UE has UL resources allocated for new transmission for this TTI:

-
if the Power Headroom reporting procedure determines that a PHR has been triggered since the last transmission of a PHR:

-
obtain the value of the power headroom from the physical layer;

-
instruct the Multiplexing and Assembly procedure to generate a PHR MAC control element based on the value reported by the physical layer;

-
if a "Periodic PHR" has been triggered since the last transmission of a PHR, start or restart the PERIODIC PHR TIMER;

-
restart the PROHIBIT_PHR_TIMER.

NOTE:
Even if multiple events occur by the time a PHR can be transmitted, only one PHR is included in the MAC PDU.

[TS 36.321, clause 6.1.3.6]

The Power Headroom MAC control element is identified by a MAC PDU sub header with LCID as specified in table 6.2.1-1. It has a fixed size and consists of a single octet defined as follows (figure 6.1.3.6-1):

-
R: reserved bit, set to "0";

-
Power Headroom (PH): this field indicates the power headroom level. The length of the field is 6 bits. The reported PH and the corresponding power headroom levels are shown in Table 6.1.3.6.1-1 below (the corresponding measured values in dB can be found in subclause 9.1.8.4 of [17]).
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Figure 6.1.3.6-1: Power Headroom MAC control element
Table 6.1.3.6-1: Power Headroom levels for PHR

	PH
	Power Headroom Level

	0
	POWER_HEADROOM_0

	1
	POWER_HEADROOM_1

	2
	POWER_HEADROOM_2

	3
	POWER_HEADROOM_3

	…
	…

	60
	POWER_HEADROOM_60

	61
	POWER_HEADROOM_61

	62
	POWER_HEADROOM_62

	63
	POWER_HEADROOM_63


7.1. 4.15.3
Test description

7.1.4.16.3.1
Pre-test conditions

System Simulator:

-
Cell 1

UE:

None.

Preamble:

-
The UE is in state Generic RB Established (state 3) on Cell 1 according to [18].

7.1.4.16.3.2
Test procedure sequence

Table 7.1.4.16.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Exception: SS is configured to transmit UL grant for UE at every TTI for FDD, and only at DL subframes for TDD.
	
	
	
	

	2
	SS transmits an RRCConnectionReconfiguration message to provide Power Headroom parameters
	<--
	RRCConnectionReconfiguration
	-
	-

	3
	The UE transmit a MAC PDU containing Power Headroom MAC Control Element.
	-->
	MAC PDU
	-
	-

	4
	The UE transmits an RRCConnectionReconfigurationComplete message to confirm the setup of Power Headroom parameters.
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	5
	Wait for T1= 10% of prohibitPHR-Timer.
	
	
	
	

	6
	Reduce SS power level so as to cause a DL_Pathloss change at UE by 5dB.
	
	
	
	

	7
	Check : for 80% of prohibitPHR-Timer since step 6, if the UE transmit a MAC PDU containing Power Headroom MAC Control Element
	-->
	MAC PDU
	1
	F

	8
	Check: after prohibitPHR-Timer after step 4, does the UE transmit a MAC PDU containing Power Headroom MAC Control Element
	-->
	MAC PDU
	2
	P

	9
	Increase SS power level so as to cause a DL_Pathloss change at UE by 5dB.
	
	
	
	

	10
	Check : for 80% of prohibitPHR-Timer since step 6, if the UE transmit a MAC PDU containing Power Headroom MAC Control Element
	-->
	MAC PDU
	1
	F

	11
	Check: after prohibitPHR-Timer after step 8, does the UE transmit a MAC PDU containing Power Headroom MAC Control Element
	-->
	MAC PDU
	2
	P

	Note: Steps 3 and 4 can happen in in 2 MAC PDU’s, or may be combined in one MAC PDU.


7.1.4.16.3.3
Specific message contents

Table 7.1. 4.15.3.3-1: RRCConnectionReconfiguration (step 1, Table 8.2.4.6.3.2-2)

	Derivation path: 36.508 table xxx

	Information Element
	Value/Remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        RadioResourceConfigDedicated SEQUENCE {
	
	
	

	          mac-MainConfig CHOICE {
	
	
	

	            explicit SEQUENCE {
	
	
	

	              phr-Configuration CHOICE {
	
	
	

	                enable SEQUENCE {
	
	
	

	                  periodicPHR-Timer
	infinity
	
	

	                  prohibitPHR-Timer
	sf1000
	
	

	                  dl-PathlossChange
	dB3
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.1.6
DRX operation

7.1.6.1
DRX Operation / (short cycle not configured) /Parameters configured by RRC (radio resource configuration)

7.1.6.1.1
Test Purpose (TP)

(1)

with { UE in CONNECTED mode }

ensure that {
  when { long DRX cycle is configured and [(SFN * 10) + subframe number] modulo (LongDRX-Cycle) = drxStartOffset }

    then { UE starts the OnDurationTimer and monitors the PDCCH for OnDurationTimer PDCCH-subframes}
(2)

with { UE in CONNECTED mode }

ensure that {
  when { long DRX cycle is configured and a new DL transmission is indicated on the PDCCH during Active Time  }

    then { UE monitors the PDCCH for Drx-InactivityTimer PDCCH sub-frames starting from the next PDCCH sub-frame of the PDCCH sub-frame where the DL new transmission was indicated }

            }

(3)

with { UE in CONNECTED mode }

ensure that {
  when { long DRX cycle is configured and if a HARQ RTT Timer expires in this subframe and the data in the soft buffer of the corresponding HARQ process was not successfully decoded}

    then { UE starts the drx-RetransmissionTimer for the corresponding HARQ process and monitors the PDCCH for drx-RetransmissionTimer consecutive PDCCH-subframes}

(4)

with { UE in CONNECTED mode }

ensure that {
  when { long DRX cycle is configured and an uplink grant for a pending HARQ retransmission can occur in this subframe }

    then { UE monitors the PDCCH in this subframe }

7.1.6.1.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clauses 3.1 and 5.7.

[TS 36.321, clause 3.1]

Active Time: Time related to DRX operation, as defined in subclause 5.7, during which the UE monitors the PDCCH in PDCCH-subframes.

...

DRX Cycle: Specifies the periodic repetition of the On Duration followed by a possible period of inactivity (see figure 3.1-1 below). 
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Figure 3.1-1: DRX Cycle

drx-InactivityTimer: Specifies the number of consecutive PDCCH-subframe(s) after successfully decoding a PDCCH indicating an initial UL or DL user data transmission for this UE.

drx-RetransmissionTimer: Specifies the maximum number of consecutive PDCCH-subframe(s) for as soon as a DL retransmission is expected by the UE.

drxShortCycleTimer: Specifies the number of consecutive subframe(s)the UE shall follow the short DRX cycle.

drxStartOffset: Specifies the subframe where the DRX Cycle starts.

...

HARQ RTT Timer: This parameter specifies the minimum amount of subframe(s) before a DL HARQ retransmission is expected by the UE.

...

onDurationTimer: Specifies the number of consecutive PDCCH-subframe(s) at the beginning of a DRX Cycle.

PDCCH-subframe: For FDD UE operation, this represents any subframe; for TDD, only downlink subframes and subframes including DwPTS.

[TS 36.321, clause 5.7]

The UE may be configured by RRC with a DRX functionality that controls the UE’s PDCCH monitoring activity for the UE’s C-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI and Semi-Persistent Scheduling C-RNTI (if configured). When in RRC_CONNECTED, if DRX is configured, the UE is allowed to monitor the PDCCH discontinuously using the DRX operation specified in this subclause; otherwise the UE monitors the PDCCH continuously. When using DRX operation, the UE shall also monitor PDCCH according to requirements found in other subclauses of this specification. RRC controls DRX operation by configuring the timers onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimer (one per DL HARQ process except for the broadcast process), the longDRX-Cycle, the value of the drxStartOffset and optionally the drxShortCycleTimer and shortDRX-Cycle. A HARQ RTT timer per DL HARQ process (except for the broadcast process) is also defined (see subclause 7.7).

When a DRX cycle is configured, the Active Time includes the time while: 

-
onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimer or mac-ContentionResolutionTimer (as described in subclause 5.1.5) is running; or

-
a Scheduling Request sent on PUCCH is pending (as described in subclause 5.4.4); or

-
an uplink grant for a pending HARQ retransmission can occur and there is data in the corresponding HARQ buffer; or

-
a PDCCH indicating a new transmission addressed to the C-RNTI of the UE has not been received after successful reception of a Random Access Response for the explicitely signaled preamble (as described in subclause 5.1.4).

When DRX is configured, the UE shall for each subframe:

-
If the Short DRX Cycle is used and [(SFN * 10) + subframe number] modulo (shortDRX-Cycle) = (drxStartOffset) modulo (shortDRX-Cycle); or

-
if the Long DRX Cycle is used and [(SFN * 10) + subframe number] modulo (LongDRX-Cycle) = drxStartOffset:

-
start onDurationTimer.

-
if a HARQ RTT Timer expires in this subframe and the data in the soft buffer of the corresponding HARQ process was not successfully decoded:

-
start the drx-RetransmissionTimer for the corresponding HARQ process.

-
if a DRX Command MAC control element is received:

-
stop onDurationTimer;

-
stop drx-InactivityTimer.

-
if drx-InactivityTimer expires or a DRX Command MAC control element is received in this subframe:

-
if the short DRX cycle is configured:

-
start or restart drxShortCycleTimer;

-
use the Short DRX Cycle.

-
else:

-
use the Long DRX cycle.

-
if drxShortCycleTimer  expires in this subframe:

-
use the long DRX cycle.

-
during the Active Time, for a PDCCH-subframe except if the subframe is required for uplink transmission for half-duplex FDD UE operation and except if the subframe is part of a configured measurement gap:

-
monitor the PDCCH;

-
if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this subframe:

-
start the HARQ RTT Timer for the corresponding HARQ process;

-
stop the drx-RetransmissionTimer for the corresponding HARQ process.

-
if the PDCCH indicates a new transmission (DL or UL):

-
start or restart drx-InactivityTimer.

-
when not in Active Time, CQI/PMI/RI on PUCCH and SRS shall not be reported.

Regardless of whether the UE is monitoring PDCCH or not the UE receives and transmits HARQ feedback when such is expected.

NOTE:
A UE may optionally choose to not send CQI/PMI/RI reports on PUCCH and/or SRS transmissions for up to 4 subframes following a PDCCH indicating a new transmission (UL or DL) received in the last subframe of active time. The choice not to send CQI/PMI/RI reports on PUCCH and/or SRS transmissions is not applicable for subframes where onDurationTimer is running.

7.1.6.1.3
Test description

7.1.6.1.3.1
Pre-test conditions

System Simulator:

-
Cell 1

UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18] configured to return no data in UL.

7.1.6.1.3.2
Test procedure sequence

Table 7.1.6.1.3.2-1: Main Behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	In the first PDCCH sub frame when the OnDurationTimer is running(For FDD only [(SFN * 10) + subframe number] modulo (LongDRX-Cycle) = drxStartOffset) the SS indicates the transmission of a DL MAC PDU on the PDCCH.
	<-
	MAC PDU
	
	

	2
	Check: Does the UE transmit a HARQ ACK for  the DL MAC PDU in Step 1?
	->
	HARQ ACK
	1,
	P

	3
	At least drx-InactivityTimer PDCCH-sub frames after the transmission of the MAC PDU in Step 1 has been indicated(This means the next DRX cycle or later after Step 1) in the last PDCCH sub frame while the onDurationTimer is still running(For FDD only [(SFN * 10) + subframe number] modulo (LongDRX-Cycle) = drxStartOffset+ onDurationTimer-1) the SS indicates the transmission a DL MAC PDU on the PDDCH. (Note 4)
	<-
	MAC PDU
	
	

	4
	Check: Does the UE transmit a HARQ ACK for  the DL MAC PDU in Step 3?
	->
	HARQ ACK
	1
	P

	5
	drx-InactivityTimer PDCCH-subframes after the transmission of the MAC PDU transmitted in step 3 was indicated on the PDCCH (For FDD only [(SFN * 10) + subframe number] modulo (LongDRX-Cycle) = drxStartOffset+ onDurationTimer+ drx-InactivityTimer-1)
the SS indicates the transmission of a DL MAC PDU on the PDCCH. (Note 4)
	<-
	MAC PDU
	
	

	6
	Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 5?
	->
	HARQ ACK
	2
	P

	7
	At least drx-InactivityTimer PDCCH sub frames after the transmission of the MAC PDU in Step 5 has been indicated (This means the next DRX cycle or later after Step 3) and 1 PDCCH sub-frame before the OnDurationTimer expires(For FDD only [(SFN * 10) + subframe number] modulo (LongDRX-Cycle) = drxStartOffset+onDurationTimer-2) the SS indicates the transmission of a DL MAC PDU on the PDDCH. The DL MAC PDU transmitted is invalid. (Note 1, Note 4)
	<-
	Invalid MAC PDU
	
	

	8
	Check: Does the UE transmit a HARQ NACK for the DL MAC PDU in Step 7?
	->
	HARQ NACK
	1
	P

	9
	In the first PDCCH sub frame when the Drx-RetransmissionTimer for the MAC PDU in Step 7 is started (For FDD only LongDRX-Cycle) = drxStartOffset+ onDurationTimer-2+HARQ RTT timer) the SS indicates the transmission of a DL MAC PDU on the PDCCH.
	
	MAC PDU
	
	

	10
	Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 9?
	->
	HARQ ACK
	3
	P

	11
	At least drx-InactivityTimer PDCCH sub frames after the transmission of the DL MAC PDU in Step 9 has been indicated (This means the next DRX cycle or later after Step 5) and 1 PDCCH sub-frame before the OnDurationTimer expires(For FDD only [(SFN * 10) + subframe number] modulo (LongDRX-Cycle) = drxStartOffset+onDurationTimer-2) the SS indicates the transmission of DL MAC PDU on the PDCCH. The DL MAC PDU transmitted is invalid(Note 1, Note 4)
	<-
	Invalid MAC PDU
	
	

	12
	Check: Does the UE transmit a HARQ NACK for the DL MAC PDU in Step 11?
	->
	HARQ NACK
	1
	P

	13
	In the last PDCCH sub frame when the drx-RetransmissionTimer for MAC PDU in Step 11 is still running (For FDD only LongDRX-Cycle) = drxStartOffset+ onDurationTimer-2+HARQ RTT timer+ drx-RetransmissionTimer-1) the SS indicates the transmission of a DL MAC PDU on the PDCCH.
	<-
	MAC PDU
	
	

	14
	Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 13?
	->
	HARQ ACK
	3
	P

	15
	At least drx-InactivityTimer PDCCH sub frames after the transmission of the DL MAC PDU in Step 13 has been indicated in the last sub-frame when the onDuratiopnTimer is still running (This means the next DRX cycle or later after Step 7) (For FDD only LongDRX-Cycle) = drxStartOffset+ onDurationTimer-1)

the SS indicates an UL grant to the UE on the PDCCH. (Note 4)
	<-
	UL grant on PDCCH
	
	

	16
	Check: Does the UE transmit a Buffer Status Report on the UL indicating an empty buffer?
	->
	Buffer Status Report MAC control element
	
	

	17
	X sub frames after the sub frame in which the UL grant was indicated on the PDCCH for the UL MAC PDU sent in the previous step the SS indicates the transmission of a DL MAC PDU on the PDCCH.
X is the number of sub frames required to do a  retransmission of the UL MAC PDU transmitted in the previous Step maxHARQ-Tx -1 times (for FDD this is 8x maxHARQ-Tx sub frames).
	<-
	MAC PDU
	
	

	18
	Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 17?
	->
	HARQ ACK
	4
	P

	Note 1: Invalid MAC PDU is a MAC PDU that fails the CRC check.

Note 2: All the DL MAC PDU are transmitted with the NDI set on the PDCCH.

Note 3: Timer tolerances for the MAC DRX related timers measured in subframes or PDCCH subframes is 0. These timers are: drx-InactivityTimer, drx-RetransmissionTimer, HARQ RTT Timer.
Note 4: The drx-InactivityTimer is started in the next PDCCH sub-frame of the PDCCH sub-frame where DL new transmission is indicated


7.1.6.1.3.3
Specific message contents

Table 7.1.6.1.3.3-1: specific Parameters in RRCConnectionSetup in the preamble

	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	infinity
	
	

	    retxBSR-Timer
	sf10240
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf20
	
	

	      drx-InactivityTimer
	psf6
	
	

	      drx-RetransmissionTimer
	psf6
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	
	

	        sf640
	1
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	


7.1.6.2
DRX Operation / Parameters (short cycle not configured) / DRX command MAC control element reception

7.1.6.2.1
Test Purpose (TP)

(1)

with { UE in CONNECTED mode }

ensure that {
  if { long DRX cycle is configured and a DRX Command MAC control element is received}

    then { UE successfully decodes the MAC control PDU}

            }

(2)

with { UE in CONNECTED mode }

ensure that {
  if { long DRX cycle is configured and the HARQ RTT Timer is running and a DRX Command MAC control element is received}

    then { UE continues running the HARQ RTT timer }

            }

(3)

with { UE in CONNECTED mode }

ensure that {
  if { long DRX cycle is configured and the drx-RetransmissionTimer is running and a DRX Command MAC control element is received}

    then { UE continues running the drx-RetransmissionTimer and monitors the PDCCH}

            }
7.1.6.2.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clauses 3.1 and 5.7.

[TS 36.321, clause 3.1]

Active Time: Time related to DRX operation, as defined in subclause 5.7, during which the UE monitors the PDCCH in PDCCH-subframes.

...

DRX Cycle: Specifies the periodic repetition of the On Duration followed by a possible period of inactivity (see figure 3.1-1 below). 
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Figure 3.1-1: DRX Cycle

drx-InactivityTimer: Specifies the number of consecutive PDCCH-subframe(s) after successfully decoding a PDCCH indicating an initial UL or DL user data transmission for this UE.

drx-RetransmissionTimer: Specifies the maximum number of consecutive PDCCH-subframe(s) for as soon as a DL retransmission is expected by the UE.

drxShortCycleTimer: Specifies the number of consecutive subframe(s)the UE shall follow the short DRX cycle.

drxStartOffset: Specifies the subframe where the DRX Cycle starts.

...

HARQ RTT Timer: This parameter specifies the minimum amount of subframe(s) before a DL HARQ retransmission is expected by the UE.

...

onDurationTimer: Specifies the number of consecutive PDCCH-subframe(s) at the beginning of a DRX Cycle.

PDCCH-subframe: For FDD UE operation, this represents any subframe; for TDD, only downlink subframes and subframes including DwPTS.

[TS 36.321, clause 5.7]
-
if a HARQ RTT Timer expires in this subframe and the data in the soft buffer of the corresponding HARQ process was not successfully decoded:

-
start the drx-RetransmissionTimer for the corresponding HARQ process.
-
if a DRX Command MAC control element is received:

-
stop onDurationTimer;

-
stop drx-InactivityTimer.

-
if drx-InactivityTimer expires or a DRX Command MAC control element is received in this subframe:

-
if the short DRX cycle is configured:

-
start or restart drxShortCycleTimer;

-
use the Short DRX Cycle.

-
else:

-
use the Long DRX cycle.
-
if drxShortCycleTimer  expires in this subframe:

-
use the long DRX cycle.

-
during the Active Time, for a PDCCH-subframe except if the subframe is required for uplink transmission for half-duplex FDD UE operation and except if the subframe is part of a configured measurement gap:

-
monitor the PDCCH;

-
if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this subframe:

-
start the HARQ RTT Timer for the corresponding HARQ process;

-
stop the drx-RetransmissionTimer for the corresponding HARQ process.

-
if the PDCCH indicates a new transmission (DL or UL):

-
start or restart drx-InactivityTimer.

-
when not in Active Time, CQI/PMI/RI on PUCCH and SRS shall not be reported.

Regardless of whether the UE is monitoring PDCCH or not the UE receives and transmits HARQ feedback when such is expected.
7.1.6.2.3
Test description

7.1.6.2.3.1
Pre-test conditions

System Simulator:

-
Cell 1

UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18] configured to return no data in UL.

7.1.6.2.3.2
Test procedure sequence

Table 7.1.6.2.3.2-1: Main Behavior

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	In a PDCCH sub frame which is X sub frames before the PDCCH sub-frame in which the onDurationTimer expires,
 with drx-InactivityTimer< X < HARQ RTT timer, (For FDD only [(SFN * 10) + subframe number] modulo (Long DRX Cycle) = drxStartOffset+onDurationTimer-1 – X)

the SS indicates the transmission of a DL MAC PDU on the PDCCH. The SS transmits an invalid MAC PDU.(Note 1)
	<-
	MAC PDU
	
	

	2
	Check: Does the UE transmit a HARQ NACK for the DL MAC PDU in Step 1?
	->
	HARQ NACK
	
	

	3
	In a PDCCH sub frames before the onDurationTimer expires(For FDD [(SFN * 10) + subframe number] modulo (Long DRX Cycle) = drxStartOffset+ onDurationTimer- 1 – X + Y where 0<Y<X) 
the SS indicates the transmission of a DL MAC PDU on the PDCCH. The SS transmits a DL MAC PDU with DRX MAC Control element.
UE successfully decodes the MAC PDU
	<-
	MAC PDU(DRX MAC Control element)
	
	

	4
	Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 3?
	->
	HARQ ACK
	1
	P

	5
	In the PDCCH sub frame when the drx-RetransmissionTimer for the MAC PDU indicated in Step 1 on the PDCCH (For FDD only [(SFN * 10) + subframe number] modulo (Long DRX Cycle) = drxStartOffset+onDurationTimer-1-X+HARQ RTT Timer)is started
the SS indicates the transmission of a DL MAC PDU. The SS transmits an invalid MAC PDU.(Note 1)
	<-
	MAC PDU
	
	

	6
	Check: Does the UE transmit a HARQ NACK for the DL MAC PDU in Step 5?
	->
	HARQ NACK
	2,3
	P

	7
	Z PDCCH sub frames,
 where Z>drx-InactivityTimer, before the PDCCH sub-frame in which the drx-RetransmissionTimer for the DL MAC PDU in Step 5 expires 
(For FDD only [(SFN * 10) + subframe number] modulo (Long DRX Cycle) = drxStartOffset+onDurationTimer -1 – X + HARQ RTT + drx-RetransmissionTimer –Z where 1<Z<drx-RetransmissionTimer) the SS indicates the transmission of a DL MAC PDU. The SS transmits a DL MAC PDU with DRX MAC Control element.
	<-
	MAC PDU(DRX MAC Control element)
	
	

	8
	Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 7?
	->
	HARQ ACK
	2,3,1
	P

	9
	In the last sub frame when the Drx-RetransmissionTimer for the DL MAC PDU indicated on the PDCCH in Step 5 is still running(For FDD [(SFN * 10) + subframe number] modulo (Long DRX Cycle) = drxStartOffset+onDurationTimer – 1 – X + HARQ RTT + drx-RetransmissionTimer-1) 
the SS indicates the transmission of a DL MAC PDU.
	<-
	MAC PDU
	
	

	10
	Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 9?
	->
	HARQ ACK
	2,3
	P

	Note 1: Invalid MAC PDU is a MAC PDU that fails the CRC check.

Note 2: All DL MAC PDUs are transmitted with the NDI set on the PDCCH.

Note 3: Timer tolerances for the MAC DRX related timers measured in subframes or PDCCH subframes is 0. These timers are: drx-InactivityTimer, drx-RetransmissionTimer, HARQ RTT Timer.


7.1.6.2.3.3
Specific message contents

Table 7.1.6.2.3.3-1: specific Parameters in RRCConnectionSetup in the preamble

	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	infinity
	
	

	    retxBSR-Timer
	sf10240
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf20
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf6
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	
	

	        sf640
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	


7.1.7
Transport Block Size selection

7.1.7.1
DL-SCH Transport Block Size selection

Editor's note:
It is for FFS if there is a need to split into separate test case for each UE category.

7.1.7.1.1
DL-SCH Transport Block Size selection / DCI format 1 / RA type 0

Editor’s note;
There is a need to update test procedure to exclude test points resulting in an effective channel code rate higher than 0.930 (ref TS 36.213 clause 7.1.7).    

7.1.7.1.1.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE on PDCCH receives DCI format 1 indicating Resource Allocation Type 0, a Resource block assignment correspondent to 
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 physical resource blocks and a Modulation and Coding scheme 
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}

    then { UE decodes the received transport block of size correspondent to the read 
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 and 
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and forward it to higher layers }

      } 

7.1.7.1.1.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.212, clause 5.3.3.1.2; TS 36.213, clauses 7.1.6.1, 7.1.7, 7.1.7.1, 7.1.7.2 and 7.1.7.2.1; and TS 36.306 clause 4.1.

[TS 36.212 clause 5.3.3.1.2]

DCI format 1 is used for the scheduling of one PDSCH codeword. 

The following information is transmitted by means of the DCI format 1:

- Resource allocation header (resource allocation type 0 / type 1) – 1 bit as defined in section 7.1.6 of [3]

      If downlink bandwidth is less than or equal to 10 PRBs, there is no resource allocation header and resource allocation type 0 is assumed. 

- Resource block assignment:

- For resource allocation type 0 as defined in section 7.1.6.1 of [3]: 

- 
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where the value of P depends on the number of DL resource blocks as indicated in section 7.1. 6 of [3]

- Modulation and coding scheme – 5 bits as defined in section 7.1.7 of [3]

...

[TS 36.213 clause 7.1.6.1]

In resource allocations of type 0, resource block assignment information includes a bitmap indicating the resource block groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive physical resource blocks (PRBs). Resource block group size (P) is a function of the system bandwidth as shown in Table 7.1.6.1-1.  The total number of RBGs (
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) for downlink system bandwidth of
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 PRBs is given by 
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where 
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of the RBGs are of size P and if 
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 then one of the RBGs is of size
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.  The bitmap is of size 
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bits with one bitmap bit per RBG such that each RBG is addressable. The RBGs shall be indexed in the order of increasing frequency and non-increasing RBG sizes starting at the lowest frequency. The order of RBG to bitmap bit mapping is in such way that RBG 0 to RBG
[image: image62.wmf]1

RBG

-

N

 are mapped to MSB to LSB of the bitmap. The RBG is allocated to the UE if the corresponding bit value in the bitmap is 1, the RBG is not allocated to the UE otherwise.
Table 7.1.6.1-1: Type 0 Resource Allocation RBG Size vs. Downlink System Bandwidth

	System Bandwidth
	RBG Size
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	(P)

	≤10
	1

	11 – 26
	2

	27 – 63
	3

	64 – 110
	4


[TS 36.213 clause 7.1.7]

To determine the modulation order and transport block size(s) in the physical downlink shared channel, the UE shall first

· read the 5-bit “modulation and coding scheme” field (
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) in the DCI
and second if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then

...

else 
· set the Table 7.1.7.2.1-1 column indicator 
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 to the total number of allocated PRBs based on the procedure defined in Section 7.1.6.

if the transport block is transmitted in DwPTS of the special subframe in frame structure type 2,  then 
set the Table 7.1.7.2.1-1 column indicator 
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, 
else, set the Table 7.1.7.2.1-1 column indicator 
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The UE may skip decoding a transport block in an initial transmission if the effective channel code rate is higher than 0.930, where the effective channel code rate is defined as the number of downlink information bits (including CRC bits) divided by the number of physical channel bits on PDSCH. If the UE skips decoding, the physical layer indicates to higher layer that the transport block is not successfully decoded. For the special subframe configurations 0 and 5 with normal CP or configurations 0 and 4 with extended CP, shown in table 4.2-1 [3], there shall be no PDSCH transmission in  DwPTS of the special subframe.
...

[TS 36.213 clause 7.1.7.1]

The UE shall use 
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= 2 if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI, otherwise, the UE shall use
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and Table 7.1.7.1-1 to determine the modulation order (
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) used in the physical downlink shared channel.

Table 7.1.7.1-1: Modulation and TBS index table for PDSCH

	MCS Index
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	Modulation Order
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	TBS Index
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	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	4
	9

	11
	4
	10

	12
	4
	11

	13
	4
	12

	14
	4
	13

	15
	4
	14

	16
	4
	15

	17
	6
	15

	18
	6
	16

	19
	6
	17

	20
	6
	18

	21
	6
	19

	22
	6
	20

	23
	6
	21

	24
	6
	22

	25
	6
	23

	26
	6
	24

	27
	6
	25

	28
	6
	26

	29
	2
	reserved

	30
	4
	

	31
	6
	


[TS 36.213 clause 7.1.7.2]

If the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then 
-
for DCI format 1A:
-
the UE shall set the TBS index (
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) equal to 
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 and determine its TBS by the procedure in Section 7.1.7.2.1. 

...

else

-
for
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, the UE shall first determine the TBS index (
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) using
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and Table 7.1.7.1-1 except if the transport block is disabled in DCI formats 2 and 2A as specified below. For a transport block that is not mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Section 7.1.7.2.1. For a transport block that is mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Section 7.1.7.2.2. 
-
for
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, the TBS is assumed to be as determined from DCI transported in the latest PDCCH for the same transport block using 
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.

-
In DCI formats 2 and 2A a transport block is disabled if 
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 and if rvidx = 1 otherwise the transport block is enabled.
The NDI and HARQ process ID, as signalled on PDCCH, and the TBS, as determined above, shall be delivered to higher layers.

[TS 36.213 clause 7.1.7.2.1]

For
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, the TBS is given by the (
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,
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) entry of Table 7.1.7.2.1-1.

Table 7.1.7.2.1-1: Transport block size table (dimension 27×110)
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	0
	16
	32
	56
	88
	120
	152
	176
	208
	224
	256

	1
	24
	56
	88
	144
	176
	208
	224
	256
	328
	344

	2
	32
	72
	144
	176
	208
	256
	296
	328
	376
	424

	3
	40
	104
	176
	208
	256
	328
	392
	440
	504
	568

	4
	56
	120
	208
	256
	328
	408
	488
	552
	632
	696

	5
	72
	144
	224
	328
	424
	504
	600
	680
	776
	872

	6
	328
	176
	256
	392
	504
	600
	712
	808
	936
	1032

	7
	104
	224
	328
	472
	584
	712
	840
	968
	1096
	1224

	8
	120
	256
	392
	536
	680
	808
	968
	1096
	1256
	1384

	9
	136
	296
	456
	616
	776
	936
	1096
	1256
	1416
	1544

	10
	144
	328
	504
	680
	872
	1032
	1224
	1384
	1544
	1736

	11
	176
	376
	584
	776
	1000
	1192
	1384
	1608
	1800
	2024

	12
	208
	440
	680
	904
	1128
	1352
	1608
	1800
	2024
	2280

	13
	224
	488
	744
	1000
	1256
	1544
	1800
	2024
	2280
	2536

	14
	256
	552
	840
	1128
	1416
	1736
	1992
	2280
	2600
	2856

	15
	280
	600
	904
	1224
	1544
	1800
	2152
	2472
	2728
	3112

	16
	328
	632
	968
	1288
	1608
	1928
	2280
	2600
	2984
	3240

	17
	336
	696
	1064
	1416
	1800
	2152
	2536
	2856
	3240
	3624

	18
	376
	776
	1160
	1544
	1992
	2344
	2792
	3112
	3624
	4008

	19
	408
	840
	1288
	1736
	2152
	2600
	2984
	3496
	3880
	4264

	20
	440
	904
	1384
	1864
	2344
	2792
	3240
	3752
	4136
	4584

	21
	488
	1000
	1480
	1992
	2472
	2984
	3496
	4008
	4584
	4968

	22
	520
	1064
	1608
	2152
	2664
	3240
	3752
	4264
	4776
	5352

	23
	552
	1128
	1736
	2280
	2856
	3496
	4008
	4584
	5160
	5736

	24
	584
	1192
	1800
	2408
	2984
	3624
	4264
	4968
	5544
	5992

	25
	616
	1256
	1864
	2536
	3112
	3752
	4392
	5160
	5736
	6200

	26
	712
	1480
	2216
	2984
	3752
	4392
	5160
	5992
	6712
	7480
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	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	0
	288
	328
	344
	376
	392
	424
	456
	488
	504
	536

	1
	376
	424
	456
	488
	520
	568
	600
	632
	680
	712

	2
	472
	520
	568
	616
	648
	696
	744
	776
	840
	872

	3
	616
	680
	744
	808
	872
	904
	968
	1032
	1096
	1160

	4
	776
	840
	904
	1000
	1064
	1128
	1192
	1288
	1352
	1416

	5
	968
	1032
	1128
	1224
	1320
	1384
	1480
	1544
	1672
	1736

	6
	1128
	1224
	1352
	1480
	1544
	1672
	1736
	1864
	1992
	2088

	7
	1320
	1480
	1608
	1672
	1800
	1928
	2088
	2216
	2344
	2472

	8
	1544
	1672
	1800
	1928
	2088
	2216
	2344
	2536
	2664
	2792

	9
	1736
	1864
	2024
	2216
	2344
	2536
	2664
	2856
	2984
	3112

	10
	1928
	2088
	2280
	2472
	2664
	2792
	2984
	3112
	3368
	3496

	11
	2216
	2408
	2600
	2792
	2984
	3240
	3496
	3624
	3880
	4008

	12
	2472
	2728
	2984
	3240
	3368
	3624
	3880
	4136
	4392
	4584

	13
	2856
	3112
	3368
	3624
	3880
	4136
	4392
	4584
	4968
	5160

	14
	3112
	3496
	3752
	4008
	4264
	4584
	4968
	5160
	5544
	5736

	15
	3368
	3624
	4008
	4264
	4584
	4968
	5160
	5544
	5736
	6200

	16
	3624
	3880
	4264
	4584
	4968
	5160
	5544
	5992
	6200
	6456

	17
	4008
	4392
	4776
	5160
	5352
	5736
	6200
	6456
	6712
	7224

	18
	4392
	4776
	5160
	5544
	5992
	6200
	6712
	7224
	7480
	7992

	19
	4776
	5160
	5544
	5992
	6456
	6968
	7224
	7736
	8248
	8504

	20
	5160
	5544
	5992
	6456
	6968
	7480
	7992
	8248
	8760
	9144

	21
	5544
	5992
	6456
	6968
	7480
	7992
	8504
	9144
	9528
	9912

	22
	5992
	6456
	6968
	7480
	7992
	8504
	9144
	9528
	10296
	10680

	23
	6200
	6968
	7480
	7992
	8504
	9144
	9912
	10296
	11064
	11448

	24
	6712
	7224
	7992
	8504
	9144
	9912
	10296
	11064
	11448
	12216

	25
	6968
	7480
	8248
	8760
	9528
	10296
	10680
	11448
	12216
	12576

	26
	8248
	8760
	9528
	10296
	11064
	11832
	12576
	13536
	14112
	14688
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	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	0
	568
	600
	616
	648
	680
	712
	744
	776
	776
	808

	1
	744
	776
	808
	872
	904
	936
	968
	1000
	1032
	1064

	2
	936
	968
	1000
	1064
	1096
	1160
	1192
	1256
	1288
	1320

	3
	1224
	1256
	1320
	1384
	1416
	1480
	1544
	1608
	1672
	1736

	4
	1480
	1544
	1608
	1736
	1800
	1864
	1928
	1992
	2088
	2152

	5
	1864
	1928
	2024
	2088
	2216
	2280
	2344
	2472
	2536
	2664

	6
	2216
	2280
	2408
	2472
	2600
	2728
	2792
	2984
	2984
	3112

	7
	2536
	2664
	2792
	2984
	3112
	3240
	3368
	3368
	3496
	3624

	8
	2984
	3112
	3240
	3368
	3496
	3624
	3752
	3880
	4008
	4264

	9
	3368
	3496
	3624
	3752
	4008
	4136
	4264
	4392
	4584
	4776

	10
	3752
	3880
	4008
	4264
	4392
	4584
	4776
	4968
	5160
	5352

	11
	4264
	4392
	4584
	4776
	4968
	5352
	5544
	5736
	5992
	5992

	12
	4776
	4968
	5352
	5544
	5736
	5992
	6200
	6456
	6712
	6712

	13
	5352
	5736
	5992
	6200
	6456
	6712
	6968
	7224
	7480
	7736

	14
	5992
	6200
	6456
	6968
	7224
	7480
	7736
	7992
	8248
	8504

	15
	6456
	6712
	6968
	7224
	7736
	7992
	8248
	8504
	8760
	9144

	16
	6712
	7224
	7480
	7736
	7992
	8504
	8760
	9144
	9528
	9912

	17
	7480
	7992
	8248
	8760
	9144
	9528
	9912
	10296
	10296
	10680

	18
	8248
	8760
	9144
	9528
	9912
	10296
	10680
	11064
	11448
	11832

	19
	9144
	9528
	9912
	10296
	10680
	11064
	11448
	12216
	12576
	12960

	20
	9912
	10296
	10680
	11064
	11448
	12216
	12576
	12960
	13536
	14112

	21
	10680
	11064
	11448
	12216
	12576
	12960
	13536
	14112
	14688
	15264

	22
	11448
	11832
	12576
	12960
	13536
	14112
	14688
	15264
	15840
	16416

	23
	12216
	12576
	12960
	13536
	14112
	14688
	15264
	15840
	16416
	16992

	24
	12960
	13536
	14112
	14688
	15264
	15840
	16416
	16992
	17568
	18336

	25
	13536
	14112
	14688
	15264
	15840
	16416
	16992
	17568
	18336
	19080

	26
	15264
	16416
	16992
	17568
	18336
	19080
	19848
	20616
	21384
	22152
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	31
	32
	33
	34
	35
	36
	37
	38
	39
	40

	0
	840
	872
	904
	936
	968
	1000
	1032
	1032
	1064
	1096

	1
	1128
	1160
	1192
	1224
	1256
	1288
	1352
	1384
	1416
	1416

	2
	1384
	1416
	1480
	1544
	1544
	1608
	1672
	1672
	1736
	1800

	3
	1800
	1864
	1928
	1992
	2024
	2088
	2152
	2216
	2280
	2344

	4
	2216
	2280
	2344
	2408
	2472
	2600
	2664
	2728
	2792
	2856

	5
	2728
	2792
	2856
	2984
	3112
	3112
	3240
	3368
	3496
	3496

	6
	3240
	3368
	3496
	3496
	3624
	3752
	3880
	4008
	4136
	4136

	7
	3752
	3880
	4008
	4136
	4264
	4392
	4584
	4584
	4776
	4968

	8
	4392
	4584
	4584
	4776
	4968
	4968
	5160
	5352
	5544
	5544

	9
	4968
	5160
	5160
	5352
	5544
	5736
	5736
	5992
	6200
	6200

	10
	5544
	5736
	5736
	5992
	6200
	6200
	6456
	6712
	6712
	6968

	11
	6200
	6456
	6712
	6968
	6968
	7224
	7480
	7736
	7736
	7992

	12
	6968
	7224
	7480
	7736
	7992
	8248
	8504
	8760
	8760
	9144

	13
	7992
	8248
	8504
	8760
	9144
	9144
	9528
	9912
	9912
	10296

	14
	8760
	9144
	9528
	9912
	9912
	10296
	10680
	11064
	11064
	11448

	15
	9528
	9912
	10296
	10296
	10680
	11064
	11448
	11832
	11832
	12216

	16
	9912
	10296
	10680
	11064
	11448
	11832
	12216
	12216
	12576
	12960

	17
	11064
	11448
	11832
	12216
	12576
	12960
	13536
	13536
	14112
	14688

	18
	12216
	12576
	12960
	13536
	14112
	14112
	14688
	15264
	15264
	15840

	19
	13536
	13536
	14112
	14688
	15264
	15264
	15840
	16416
	16992
	16992

	20
	14688
	14688
	15264
	15840
	16416
	16992
	16992
	17568
	18336
	18336

	21
	15840
	15840
	16416
	16992
	17568
	18336
	18336
	19080
	19848
	19848

	22
	16992
	16992
	17568
	18336
	19080
	19080
	19848
	20616
	21384
	21384

	23
	17568
	18336
	19080
	19848
	19848
	20616
	21384
	22152
	22152
	22920

	24
	19080
	19848
	19848
	20616
	21384
	22152
	22920
	22920
	23688
	24496

	25
	19848
	20616
	20616
	21384
	22152
	22920
	23688
	24496
	24496
	25456

	26
	22920
	23688
	24496
	25456
	25456
	26416
	27376
	28336
	29296
	29296
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	41
	42
	43
	44
	45
	46
	47
	48
	49
	50

	0
	1128
	1160
	1192
	1224
	1256
	1256
	1288
	1320
	1352
	1384

	1
	1480
	1544
	1544
	1608
	1608
	1672
	1736
	1736
	1800
	1800

	2
	1800
	1864
	1928
	1992
	2024
	2088
	2088
	2152
	2216
	2216

	3
	2408
	2472
	2536
	2536
	2600
	2664
	2728
	2792
	2856
	2856

	4
	2984
	2984
	3112
	3112
	3240
	3240
	3368
	3496
	3496
	3624

	5
	3624
	3752
	3752
	3880
	4008
	4008
	4136
	4264
	4392
	4392

	6
	4264
	4392
	4584
	4584
	4776
	4776
	4968
	4968
	5160
	5160

	7
	4968
	5160
	5352
	5352
	5544
	5736
	5736
	5992
	5992
	6200

	8
	5736
	5992
	5992
	6200
	6200
	6456
	6456
	6712
	6968
	6968

	9
	6456
	6712
	6712
	6968
	6968
	7224
	7480
	7480
	7736
	7992

	10
	7224
	7480
	7480
	7736
	7992
	7992
	8248
	8504
	8504
	8760

	11
	8248
	8504
	8760
	8760
	9144
	9144
	9528
	9528
	9912
	9912

	12
	9528
	9528
	9912
	9912
	10296
	10680
	10680
	11064
	11064
	11448

	13
	10680
	10680
	11064
	11448
	11448
	11832
	12216
	12216
	12576
	12960

	14
	11832
	12216
	12216
	12576
	12960
	12960
	13536
	13536
	14112
	14112

	15
	12576
	12960
	12960
	13536
	13536
	14112
	14688
	14688
	15264
	15264

	16
	13536
	13536
	14112
	14112
	14688
	14688
	15264
	15840
	15840
	16416

	17
	14688
	15264
	15264
	15840
	16416
	16416
	16992
	17568
	17568
	18336

	18
	16416
	16416
	16992
	17568
	17568
	18336
	18336
	19080
	19080
	19848

	19
	17568
	18336
	18336
	19080
	19080
	19848
	20616
	20616
	21384
	21384

	20
	19080
	19848
	19848
	20616
	20616
	21384
	22152
	22152
	22920
	22920

	21
	20616
	21384
	21384
	22152
	22920
	22920
	23688
	24496
	24496
	25456

	22
	22152
	22920
	22920
	23688
	24496
	24496
	25456
	25456
	26416
	27376

	23
	23688
	24496
	24496
	25456
	25456
	26416
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[TS 36.306 clause 4.1]

The UE Category parameter defines a combined uplink and downlink capability. The parameters set by the UE Category are defined in subclause 4.2. Tables 4.1-1 and 4.1-2 define the downlink and, respectively, uplink physical layer parameter values for each UE Category. 

Table 4.1-1: Downlink physical layer parameter values set by UE Category

	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	302752
	151376
	3667200
	4


Table 4.1-2: Uplink physical layer parameter values set by UE Category

	UE Category
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	Category 1
	5160
	No

	Category 2
	25456
	No

	Category 3
	51024
	No

	Category 4
	51024
	No

	Category 5
	75376
	Yes


7.1.7.1.1.3
Test description
7.1.7.1.1.3.1
Pre-test conditions

System Simulator 

-
Cell 1.

-
Uplink and downlink bandwidth set to 20 MHz (to enable testing of 
[image: image107.wmf]PRB

N

up to maximum value).
UE:

None.

Preamble

-
The UE is in state Loopback Activated (state 4) according to [18].

7.1.7.1.1.3.2
Test procedure sequence

Table 7.1.7.1.1.3.2-1: Maximum TBsize  for different UE categories

	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI

	Category 1
	10296

	Category 2
	51024

	Category 3
	102048

	Category 4
	150752

	Category 5
	302752


Table 7.1.7.1.1.3.2-2: Number of downlink PDCP SDUs and PDCP SDU size used as test data

	TBsize 

[bits]
	Number of PDCP SDUs
	PDCP SDU size of each PDCP SDU

[bits]

See note 1
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	Note 1. 
Each PDCP SDU is limited to [TBD] octets (keep below maximum SDU size of ESM as specified in TS 24.301 clause 9.9.4.12). 


Table 7.1.7.1.1.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	-
	EXCEPTION: Steps 1 to 4 are repeated for values of 
[image: image115.wmf]PRB
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 from 1 to 110 and 
[image: image116.wmf]MCS
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from 0 to 28.
	-
	-
	-
	-

	1
	SS looks up 
[image: image117.wmf]TBS
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in table 7.1.7.1-1 in TS 36.213 based on the value of 
[image: image118.wmf]MCS

I

. SS looks up TBsize in table 7.1.7.2.1-1 in TS 36.213 based on values of
[image: image119.wmf]PRB
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 and 
[image: image120.wmf]TBS
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.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 2 to 4 are performed if  TBsize is less or equal to UE capability  “Maximum number of DL-SCH transport block bits received within a TTI” as specified in Table 7.1.7.1.1.3.2-1.
	-
	-
	-
	-

	2
	SS creates one or more PDCP SDUs, depending on TBsize, in accordance with Table 7.1.7.1.1.3.2-2.
	-
	-
	-
	-

	3
	SS transmits the PDCP SDUs concatenated into a MAC PDU and indicates on PDSCH DCI Format 1 with RA type 0 and a Resource block assignment (RBA) correspondent to 
[image: image121.wmf]PRB

N

as specified in 7.1.6.1 in TS 36.213 and Modulation and coding scheme 
[image: image122.wmf]MCS

I

.
	<--
	MAC PDU (NxPDCP SDUs)

DCI: (DCI Format 1, RA type 0, RBA(
[image: image123.wmf]PRB

N

), 
[image: image124.wmf]MCS
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)
	-
	-

	4
	CHECK: Does UE return the same number of PDCP SDUs with same content as transmitted by the SS in step 3?
	-->
	(NxPDCP SDUs)
	1
	P


7.1.7.1.1.3.3
Specific Message Contents

None

7.1.7.1.2
DL-SCH Transport Block Size selection / DCI format 1 / RA type 1

Editor’s note;
There is a need to update test procedure to exclude test points resulting in an effective channel code rate higher than 0.930 (ref TS 36.213 clause 7.1.7).    

7.1.7.1.2.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE on PDCCH receives DCI format 1 indicating Resource Allocation Type 1, a Resource block assignment correspondent to 
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 physical resource blocks and a Modulation and Coding scheme 
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}

    then { UE decodes the received transport block of size correspondent to the read 
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 and 
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and forward it to higher layers }

      } 

7.1.7.1.2.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.212, clause 5.3.3.1.2; TS 36.213, clauses 7.1.6.2, 7.1.7, 7.1.7.1, 7.1.7.2 and 7.1.7.2.1; and TS 36.306 clause 4.1.

[TS 36.212 clause 5.3.3.1.2]

DCI format 1 is used for the scheduling of one PDSCH codeword. 

The following information is transmitted by means of the DCI format 1:

- Resource allocation header (resource allocation type 0 / type 1) – 1 bit as defined in section 7.1.6 of [3]

      If downlink bandwidth is less than or equal to 10 PRBs, there is no resource allocation header and resource allocation type 0 is assumed. 

- Resource block assignment:

…

- For resource allocation type 1 as defined in section 7.1.6.2 of [3]: 

- 
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 bits of this field are used as a header specific to this resource allocation type to indicate the selected resource blocks subset

- 1 bit indicates a shift of the resource allocation span

- 
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 bits provide the resource allocation

where the value of P depends on the number of DL resource blocks as indicated in section 7.1. 6 of [3]

- Modulation and coding scheme – 5 bits as defined in section 7.1.7 of [3]

...

[TS 36.213 clause 7.1.6.2]

In resource allocations of type 1, a resource block assignment information of size 
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 indicates to a scheduled UE the PRBs from the set of PRBs from one of P RBG subsets. Also P is the RBG size associated with the system bandwidth as shown in Table 7.1.6.1-1. A RBG subset 
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, where 
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, consists of every 
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th RBG starting from RBG 
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. The resource block assignment information consists of three fields [4]. 
The first field with 
[image: image136.wmf]é

ù

)

(

log

2

P

bits is used to indicate the selected RBG subset among 
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 RBG subsets.

The second field with one bit is used to indicate a shift of the resource allocation span within a subset. A bit value of 1 indicates shift is triggered. Shift is not triggered otherwise.

The third field includes a bitmap, where each bit of the bitmap addresses a single PRB in the selected RBG subset in such a way that MSB to LSB of the bitmap are mapped to the PRBs in the increasing frequency order. The PRB is allocated to the UE if the corresponding bit value in the bit field is 1, the PRB is not allocated to the UE otherwise.  The portion of the bitmap used to address PRBs in a selected RBG subset has size 
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 and is defined as 
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The addressable PRB numbers of a selected RBG subset start from an offset, 
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 to the smallest PRB number within the selected RBG subset, which is mapped to the MSB of the bitmap. The offset is in terms of the number of PRBs and is done within the selected RBG subset. If the value of the bit in the second field for shift of the resource allocation span is set to 0, the offset for RBG subset 
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 is given by 
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. Otherwise, the offset for RBG subset 
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 is given by 
[image: image144.wmf]TYPE1

RB

subset

RBG 

RB

shift

)

(

)

(

N

p

N

p

-

=

D

, where the LSB of the bitmap is justified with the highest PRB number within the selected RBG subset. 
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is the number of PRBs in RBG subset 
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and can be calculated by the following equation, 
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Consequently, when RBG subset 
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 is indicated, bit 
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 for 
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 in the bitmap field indicates PRB number,
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[TS 36.213 clause 7.1.7]

To determine the modulation order and transport block size(s) in the physical downlink shared channel, the UE shall first

· read the 5-bit “modulation and coding scheme” field (
[image: image152.wmf]MCS
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) in the DCI
and second if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then

...

else 
· set the Table 7.1.7.2.1-1 column indicator 
[image: image153.wmf]PRB

N

¢

 to the total number of allocated PRBs based on the procedure defined in Section 7.1.6.

if the transport block is transmitted in DwPTS of the special subframe in frame structure type 2,  then 
set the Table 7.1.7.2.1-1 column indicator 
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, 
else, set the Table 7.1.7.2.1-1 column indicator 
[image: image155.wmf]PRB

PRB

N

N

¢

=

.
The UE may skip decoding a transport block in an initial transmission if the effective channel code rate is higher than 0.930, where the effective channel code rate is defined as the number of downlink information bits (including CRC bits) divided by the number of physical channel bits on PDSCH. If the UE skips decoding, the physical layer indicates to higher layer that the transport block is not successfully decoded. For the special subframe configurations 0 and 5 with normal CP or configurations 0 and 4 with extended CP, shown in table 4.2-1 [3], there shall be no PDSCH transmission in  DwPTS of the special subframe.
...

[TS 36.213 clause 7.1.7.1]

The UE shall use 
[image: image156.wmf]m

Q

= 2 if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI, otherwise, the UE shall use
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and Table 7.1.7.1-1 to determine the modulation order (
[image: image158.wmf]m
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) used in the physical downlink shared channel.

Table 7.1.7.1-1: Modulation and TBS index table for PDSCH

	MCS Index
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	Modulation Order
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	TBS Index
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	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	4
	9

	11
	4
	10

	12
	4
	11

	13
	4
	12

	14
	4
	13

	15
	4
	14

	16
	4
	15

	17
	6
	15

	18
	6
	16

	19
	6
	17

	20
	6
	18

	21
	6
	19

	22
	6
	20

	23
	6
	21

	24
	6
	22

	25
	6
	23

	26
	6
	24

	27
	6
	25

	28
	6
	26

	29
	2
	reserved

	30
	4
	

	31
	6
	


[TS 36.213 clause 7.1.7.2]

If the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then 
· for DCI format 1A: 
· the UE shall set the TBS index (
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) equal to 
[image: image163.wmf]MCS

I

 and determine its TBS by the procedure in Section 7.1.7.2.1. 

...

else

· for
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, the UE shall first determine the TBS index (
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) using
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and Table 7.1.7.1-1 except if the transport block is disabled in DCI formats 2 and 2A as specified below. For a transport block that is not mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Section 7.1.7.2.1. For a transport block that is mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Section 7.1.7.2.2. 
· for
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, the TBS is assumed to be as determined from DCI transported in the latest PDCCH for the same transport block using 
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.

· In DCI formats 2 and 2A a transport block is disabled if 
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 and if rvidx = 1 otherwise the transport block is enabled.
The NDI and HARQ process ID, as signalled on PDCCH, and the TBS, as determined above, shall be delivered to higher layers.

[TS 36.213 clause 7.1.7.2.1]

For
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, the TBS is given by the (
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,
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) entry of Table 7.1.7.2.1-1.

Table 7.1.7.2.1-1: Transport block size table (dimension 27×110)
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	0
	16
	32
	56
	88
	120
	152
	176
	208
	224
	256

	1
	24
	56
	88
	144
	176
	208
	224
	256
	328
	344

	2
	32
	72
	144
	176
	208
	256
	296
	328
	376
	424

	3
	40
	104
	176
	208
	256
	328
	392
	440
	504
	568

	4
	56
	120
	208
	256
	328
	408
	488
	552
	632
	696

	5
	72
	144
	224
	328
	424
	504
	600
	680
	776
	872

	6
	328
	176
	256
	392
	504
	600
	712
	808
	936
	1032

	7
	104
	224
	328
	472
	584
	712
	840
	968
	1096
	1224

	8
	120
	256
	392
	536
	680
	808
	968
	1096
	1256
	1384

	9
	136
	296
	456
	616
	776
	936
	1096
	1256
	1416
	1544

	10
	144
	328
	504
	680
	872
	1032
	1224
	1384
	1544
	1736

	11
	176
	376
	584
	776
	1000
	1192
	1384
	1608
	1800
	2024

	12
	208
	440
	680
	904
	1128
	1352
	1608
	1800
	2024
	2280

	13
	224
	488
	744
	1000
	1256
	1544
	1800
	2024
	2280
	2536

	14
	256
	552
	840
	1128
	1416
	1736
	1992
	2280
	2600
	2856

	15
	280
	600
	904
	1224
	1544
	1800
	2152
	2472
	2728
	3112

	16
	328
	632
	968
	1288
	1608
	1928
	2280
	2600
	2984
	3240

	17
	336
	696
	1064
	1416
	1800
	2152
	2536
	2856
	3240
	3624

	18
	376
	776
	1160
	1544
	1992
	2344
	2792
	3112
	3624
	4008

	19
	408
	840
	1288
	1736
	2152
	2600
	2984
	3496
	3880
	4264

	20
	440
	904
	1384
	1864
	2344
	2792
	3240
	3752
	4136
	4584

	21
	488
	1000
	1480
	1992
	2472
	2984
	3496
	4008
	4584
	4968

	22
	520
	1064
	1608
	2152
	2664
	3240
	3752
	4264
	4776
	5352

	23
	552
	1128
	1736
	2280
	2856
	3496
	4008
	4584
	5160
	5736

	24
	584
	1192
	1800
	2408
	2984
	3624
	4264
	4968
	5544
	5992

	25
	616
	1256
	1864
	2536
	3112
	3752
	4392
	5160
	5736
	6200

	26
	712
	1480
	2216
	2984
	3752
	4392
	5160
	5992
	6712
	7480
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	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	0
	288
	328
	344
	376
	392
	424
	456
	488
	504
	536

	1
	376
	424
	456
	488
	520
	568
	600
	632
	680
	712

	2
	472
	520
	568
	616
	648
	696
	744
	776
	840
	872

	3
	616
	680
	744
	808
	872
	904
	968
	1032
	1096
	1160

	4
	776
	840
	904
	1000
	1064
	1128
	1192
	1288
	1352
	1416

	5
	968
	1032
	1128
	1224
	1320
	1384
	1480
	1544
	1672
	1736

	6
	1128
	1224
	1352
	1480
	1544
	1672
	1736
	1864
	1992
	2088

	7
	1320
	1480
	1608
	1672
	1800
	1928
	2088
	2216
	2344
	2472

	8
	1544
	1672
	1800
	1928
	2088
	2216
	2344
	2536
	2664
	2792

	9
	1736
	1864
	2024
	2216
	2344
	2536
	2664
	2856
	2984
	3112

	10
	1928
	2088
	2280
	2472
	2664
	2792
	2984
	3112
	3368
	3496

	11
	2216
	2408
	2600
	2792
	2984
	3240
	3496
	3624
	3880
	4008

	12
	2472
	2728
	2984
	3240
	3368
	3624
	3880
	4136
	4392
	4584

	13
	2856
	3112
	3368
	3624
	3880
	4136
	4392
	4584
	4968
	5160

	14
	3112
	3496
	3752
	4008
	4264
	4584
	4968
	5160
	5544
	5736

	15
	3368
	3624
	4008
	4264
	4584
	4968
	5160
	5544
	5736
	6200

	16
	3624
	3880
	4264
	4584
	4968
	5160
	5544
	5992
	6200
	6456

	17
	4008
	4392
	4776
	5160
	5352
	5736
	6200
	6456
	6712
	7224

	18
	4392
	4776
	5160
	5544
	5992
	6200
	6712
	7224
	7480
	7992

	19
	4776
	5160
	5544
	5992
	6456
	6968
	7224
	7736
	8248
	8504

	20
	5160
	5544
	5992
	6456
	6968
	7480
	7992
	8248
	8760
	9144

	21
	5544
	5992
	6456
	6968
	7480
	7992
	8504
	9144
	9528
	9912

	22
	5992
	6456
	6968
	7480
	7992
	8504
	9144
	9528
	10296
	10680

	23
	6200
	6968
	7480
	7992
	8504
	9144
	9912
	10296
	11064
	11448

	24
	6712
	7224
	7992
	8504
	9144
	9912
	10296
	11064
	11448
	12216

	25
	6968
	7480
	8248
	8760
	9528
	10296
	10680
	11448
	12216
	12576

	26
	8248
	8760
	9528
	10296
	11064
	11832
	12576
	13536
	14112
	14688
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	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	0
	568
	600
	616
	648
	680
	712
	744
	776
	776
	808

	1
	744
	776
	808
	872
	904
	936
	968
	1000
	1032
	1064

	2
	936
	968
	1000
	1064
	1096
	1160
	1192
	1256
	1288
	1320

	3
	1224
	1256
	1320
	1384
	1416
	1480
	1544
	1608
	1672
	1736

	4
	1480
	1544
	1608
	1736
	1800
	1864
	1928
	1992
	2088
	2152

	5
	1864
	1928
	2024
	2088
	2216
	2280
	2344
	2472
	2536
	2664

	6
	2216
	2280
	2408
	2472
	2600
	2728
	2792
	2984
	2984
	3112

	7
	2536
	2664
	2792
	2984
	3112
	3240
	3368
	3368
	3496
	3624

	8
	2984
	3112
	3240
	3368
	3496
	3624
	3752
	3880
	4008
	4264

	9
	3368
	3496
	3624
	3752
	4008
	4136
	4264
	4392
	4584
	4776

	10
	3752
	3880
	4008
	4264
	4392
	4584
	4776
	4968
	5160
	5352

	11
	4264
	4392
	4584
	4776
	4968
	5352
	5544
	5736
	5992
	5992

	12
	4776
	4968
	5352
	5544
	5736
	5992
	6200
	6456
	6712
	6712

	13
	5352
	5736
	5992
	6200
	6456
	6712
	6968
	7224
	7480
	7736

	14
	5992
	6200
	6456
	6968
	7224
	7480
	7736
	7992
	8248
	8504

	15
	6456
	6712
	6968
	7224
	7736
	7992
	8248
	8504
	8760
	9144

	16
	6712
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[TS 36.306 clause 4.1]

The UE Category parameter defines a combined uplink and downlink capability. The parameters set by the UE Category are defined in subclause 4.2. Tables 4.1-1 and 4.1-2 define the downlink and, respectively, uplink physical layer parameter values for each UE Category. 

Table 4.1-1: Downlink physical layer parameter values set by UE Category

	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	302752
	151376
	3667200
	4


Table 4.1-2: Uplink physical layer parameter values set by UE Category

	UE Category
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	Category 1
	5160
	No

	Category 2
	25456
	No

	Category 3
	51024
	No

	Category 4
	51024
	No

	Category 5
	75376
	Yes


7.1.7.1.2.3
Test description
7.1.7.1.2.3.1
Pre-test conditions

System Simulator 

-
Cell 1.

-
Uplink and downlink bandwidth set to 20 MHz (to enable testing of 
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up to maximum value).
UE:

None.

Preamble

-
The UE is in state Loopback Activated (state 4) according to [18].

7.1.7.1.2.3.2
Test procedure sequence

Table 7.1.7.1.2.3.2-1: Maximum TBsize  for different UE categories

	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI

	Category 1
	10296

	Category 2
	51024

	Category 3
	102048

	Category 4
	150752

	Category 5
	302752


Table 7.1.7.1.2.3.2-2: Number of downlink PDCP SDUs and PDCP SDU size used as test data

	TBsize 

[bits]
	Number of PDCP SDUs
	PDCP SDU size of each PDCP SDU

[bits]

See note 1
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	Note 1:
Each PDCP SDU is limited to [TBD] octets (keep below maximum SDU size of ESM as specified in TS 24.301 clause 9.9.4.12). 


Table 7.1.7.1.2.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	-
	EXCEPTION: Steps 1 to 4 are repeated for values of 
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 from 1 to 110 and 
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from 0 to 28.
	-
	-
	-
	-

	1
	SS looks up 
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in table 7.1.7.1-1 in TS 36.213 based on the value of 
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. SS looks up TBsize in table 7.1.7.2.1-1 in TS 36.213 based on values of
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 and 
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.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 2 to 4 are performed if  TBsize is less or equal to UE capability  “Maximum number of DL-SCH transport block bits received within a TTI” as specified in Table 7.1.7.1.2.3.2-1.
	-
	-
	-
	-

	2
	SS creates one or more PDCP SDUs, depending on TBsize, in accordance with Table 7.1.7.1.2.3.2-2.
	-
	-
	-
	-

	3
	SS transmits the PDCP SDUs concatenated into a MAC PDU and indicates on PDSCH DCI Format 1 with RA type 1 and a Resource block assignment (RBA) correspondent to 
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as specified in 7.1.6.2 in TS 36.213 and Modulation and coding scheme 
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.
	<--
	MAC PDU (NxPDCP SDUs)

DCI: (DCI Format 1, RA type 1, RBA(
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), 
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)
	-
	-

	4
	CHECK: Does UE return the same number of PDCP SDUs with same content as transmitted by the SS in step 3?
	-->
	(NxPDCP SDUs)
	1
	P


7.1.7.1.2.3.3
Specific Message Contents

None

7.1.7.1.3
DL-SCH Transport Block Size selection / DCI format 1A / RA type 2 / Localised VRB
Editor’s note;
There is a need to update test procedure to exclude test points resulting in an effective channel code rate higher than 0.930 (ref TS 36.213 clause 7.1.7).
7.1.7.1.3.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE on PDCCH receives DCI format 1A indicating Resource Allocation Type 2 with Localised VRB, a Resource block assignment correspondent to 
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 physical resource blocks and a Modulation and Coding scheme 
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}

    then { UE decodes the received transport block of size correspondent to the read 
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 and 
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and forward it to higher layers }

      } 

7.1.7.1.3.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.212, clause 5.3.3.1.3; TS 36.213, clauses 7.1.6.3, 7.1.7, 7.1.7.1, 7.1.7.2 and 7.1.7.2.1; and TS 36.306 clause 4.1.

[TS 36.212 clause 5.3.3.1.3]

DCI format 1A is used for the compact scheduling of one PDSCH codeword and random access procedure initiated by a PDCCH order. 

The following information is transmitted by means of the DCI format 1A:

- Flag for format0/format1A differentiation – 1 bit, where value 0 indicates format 0 and value 1 indicates format 1A

…

Otherwise, 

- Localized/Distributed VRB assignment flag – 1 bit as defined in 7.1.6.3 of [3]

- Resource block assignment – 
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bits as defined in section 7.1.6.3 of [3]:

- For localized VRB: 
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bits provide the resource allocation

- For distributed VRB: 

- If 
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 or if the format 1A CRC is scrambled by RA-RNTI, P-RNTI, or SI-RNTI
- 
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bits provide the resource allocation 

- Else
- 1 bit, the MSB indicates the gap value, where value 0 indicates 
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 and value 1 indicates 
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 bits provide the resource allocation 
- Modulation and coding scheme – 5bits as defined in section 7.1.7 of [3]

...

[TS 36.213 clause 7.1.6.3]

In resource allocations of type 2, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated localized virtual resource blocks or distributed virtual resource blocks. In case of resource allocation signalled with PDCCH DCI format 1A, 1B or 1D, one bit flag indicates whether localized virtual resource blocks or distributed virtual resource blocks are assigned (value 0 indicates Localized and value 1 indicates Distributed VRB assignment) while distributed virtual resource blocks are always assigned in case of resource allocation signalled with PDCCH DCI format 1C. Localized VRB allocations for a UE vary from a single VRB up to a maximum number of VRBs spanning the system bandwidth. For DCI format 1A the distributed VRB allocations for a UE vary from a single VRB up to 
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 VRBs, where 
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 is defined in [3], if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI. With PDCCH DCI format 1B, 1D, or 1A with a CRC scrambled with C-RNTI, distributed VRB allocations for a UE vary from a single VRB up to 
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 VRBs if 
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 is 6-49 and vary from a single VRB up to 16 if 
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 is 50-110. With PDCCH DCI format 1C, distributed VRB allocations for a UE vary from 
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 VRB(s) up to 
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 VRBs with an increment step of 
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, where 
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 value is determined depending on the downlink system bandwidth as shown in Table 7.1.6.3-1.
Table 7.1.6.3-1: 
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 values vs. Downlink System Bandwidth

	System BW (
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	DCI format 1C

	6-49
	2

	50-110
	4


For PDCCH DCI format 1A, 1B or 1D, a type 2 resource allocation field consists of a resource indication value (RIV) corresponding to a starting resource block (
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) and a length in terms of virtually contiguously allocated resource blocks
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where
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For PDCCH DCI format 1C, a type 2 resource block assignment field consists of a resource indication value (RIV) corresponding to a starting resource block (
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[TS 36.213 clause 7.1.7]

To determine the modulation order and transport block size(s) in the physical downlink shared channel, the UE shall first

· read the 5-bit “modulation and coding scheme” field (
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) in the DCI
and second if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then

...

else
· set the Table 7.1.7.2.1-1 column indicator 
[image: image261.wmf]PRB

N

¢

 to the total number of allocated PRBs based on the procedure defined in Section 7.1.6.

if the transport block is transmitted in DwPTS of the special subframe in frame structure type 2,  then 
set the Table 7.1.7.2.1-1 column indicator 
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else, set the Table 7.1.7.2.1-1 column indicator 
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The UE may skip decoding a transport block in an initial transmission if the effective channel code rate is higher than 0.930, where the effective channel code rate is defined as the number of downlink information bits (including CRC bits) divided by the number of physical channel bits on PDSCH. If the UE skips decoding, the physical layer indicates to higher layer that the transport block is not successfully decoded. For the special subframe configurations 0 and 5 with normal CP or configurations 0 and 4 with extended CP, shown in table 4.2-1 [3], there shall be no PDSCH transmission in  DwPTS of the special subframe.
...

[TS 36.213 clause 7.1.7.1]

The UE shall use 
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= 2 if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI, otherwise, the UE shall use
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and Table 7.1.7.1-1 to determine the modulation order (
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) used in the physical downlink shared channel.

Table 7.1.7.1-1: Modulation and TBS index table for PDSCH

	MCS Index
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	Modulation Order
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	TBS Index
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	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	4
	9

	11
	4
	10

	12
	4
	11

	13
	4
	12

	14
	4
	13

	15
	4
	14

	16
	4
	15

	17
	6
	15

	18
	6
	16

	19
	6
	17

	20
	6
	18

	21
	6
	19

	22
	6
	20

	23
	6
	21

	24
	6
	22

	25
	6
	23

	26
	6
	24

	27
	6
	25

	28
	6
	26

	29
	2
	reserved

	30
	4
	

	31
	6
	


[TS 36.213 clause 7.1.7.2]

If the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then 
-
for DCI format 1A: 
-
the UE shall set the TBS index (
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) equal to 
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 and determine its TBS by the procedure in Section 7.1.7.2.1.

...

else

· for
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, the UE shall first determine the TBS index (
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) using
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and Table 7.1.7.1-1 except if the transport block is disabled in DCI formats 2 and 2A as specified below. For a transport block that is not mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Section 7.1.7.2.1. For a transport block that is mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Section 7.1.7.2.2. 
· for
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, the TBS is assumed to be as determined from DCI transported in the latest PDCCH for the same transport block using 
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.

· In DCI formats 2 and 2A a transport block is disabled if 
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 and if rvidx = 1 otherwise the transport block is enabled.
The NDI and HARQ process ID, as signalled on PDCCH, and the TBS, as determined above, shall be delivered to higher layers.
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For
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, the TBS is given by the (
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,
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) entry of Table 7.1.7.2.1-1.

Table 7.1.7.2.1-1: Transport block size table (dimension 27×110)
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	0
	16
	32
	56
	88
	120
	152
	176
	208
	224
	256

	1
	24
	56
	88
	144
	176
	208
	224
	256
	328
	344

	2
	32
	72
	144
	176
	208
	256
	296
	328
	376
	424

	3
	40
	104
	176
	208
	256
	328
	392
	440
	504
	568

	4
	56
	120
	208
	256
	328
	408
	488
	552
	632
	696

	5
	72
	144
	224
	328
	424
	504
	600
	680
	776
	872

	6
	328
	176
	256
	392
	504
	600
	712
	808
	936
	1032

	7
	104
	224
	328
	472
	584
	712
	840
	968
	1096
	1224

	8
	120
	256
	392
	536
	680
	808
	968
	1096
	1256
	1384

	9
	136
	296
	456
	616
	776
	936
	1096
	1256
	1416
	1544

	10
	144
	328
	504
	680
	872
	1032
	1224
	1384
	1544
	1736

	11
	176
	376
	584
	776
	1000
	1192
	1384
	1608
	1800
	2024

	12
	208
	440
	680
	904
	1128
	1352
	1608
	1800
	2024
	2280

	13
	224
	488
	744
	1000
	1256
	1544
	1800
	2024
	2280
	2536

	14
	256
	552
	840
	1128
	1416
	1736
	1992
	2280
	2600
	2856

	15
	280
	600
	904
	1224
	1544
	1800
	2152
	2472
	2728
	3112

	16
	328
	632
	968
	1288
	1608
	1928
	2280
	2600
	2984
	3240

	17
	336
	696
	1064
	1416
	1800
	2152
	2536
	2856
	3240
	3624

	18
	376
	776
	1160
	1544
	1992
	2344
	2792
	3112
	3624
	4008

	19
	408
	840
	1288
	1736
	2152
	2600
	2984
	3496
	3880
	4264

	20
	440
	904
	1384
	1864
	2344
	2792
	3240
	3752
	4136
	4584

	21
	488
	1000
	1480
	1992
	2472
	2984
	3496
	4008
	4584
	4968

	22
	520
	1064
	1608
	2152
	2664
	3240
	3752
	4264
	4776
	5352

	23
	552
	1128
	1736
	2280
	2856
	3496
	4008
	4584
	5160
	5736

	24
	584
	1192
	1800
	2408
	2984
	3624
	4264
	4968
	5544
	5992

	25
	616
	1256
	1864
	2536
	3112
	3752
	4392
	5160
	5736
	6200

	26
	712
	1480
	2216
	2984
	3752
	4392
	5160
	5992
	6712
	7480
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	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	0
	288
	328
	344
	376
	392
	424
	456
	488
	504
	536

	1
	376
	424
	456
	488
	520
	568
	600
	632
	680
	712

	2
	472
	520
	568
	616
	648
	696
	744
	776
	840
	872

	3
	616
	680
	744
	808
	872
	904
	968
	1032
	1096
	1160

	4
	776
	840
	904
	1000
	1064
	1128
	1192
	1288
	1352
	1416

	5
	968
	1032
	1128
	1224
	1320
	1384
	1480
	1544
	1672
	1736

	6
	1128
	1224
	1352
	1480
	1544
	1672
	1736
	1864
	1992
	2088

	7
	1320
	1480
	1608
	1672
	1800
	1928
	2088
	2216
	2344
	2472

	8
	1544
	1672
	1800
	1928
	2088
	2216
	2344
	2536
	2664
	2792

	9
	1736
	1864
	2024
	2216
	2344
	2536
	2664
	2856
	2984
	3112

	10
	1928
	2088
	2280
	2472
	2664
	2792
	2984
	3112
	3368
	3496

	11
	2216
	2408
	2600
	2792
	2984
	3240
	3496
	3624
	3880
	4008

	12
	2472
	2728
	2984
	3240
	3368
	3624
	3880
	4136
	4392
	4584

	13
	2856
	3112
	3368
	3624
	3880
	4136
	4392
	4584
	4968
	5160

	14
	3112
	3496
	3752
	4008
	4264
	4584
	4968
	5160
	5544
	5736

	15
	3368
	3624
	4008
	4264
	4584
	4968
	5160
	5544
	5736
	6200

	16
	3624
	3880
	4264
	4584
	4968
	5160
	5544
	5992
	6200
	6456

	17
	4008
	4392
	4776
	5160
	5352
	5736
	6200
	6456
	6712
	7224

	18
	4392
	4776
	5160
	5544
	5992
	6200
	6712
	7224
	7480
	7992

	19
	4776
	5160
	5544
	5992
	6456
	6968
	7224
	7736
	8248
	8504

	20
	5160
	5544
	5992
	6456
	6968
	7480
	7992
	8248
	8760
	9144

	21
	5544
	5992
	6456
	6968
	7480
	7992
	8504
	9144
	9528
	9912

	22
	5992
	6456
	6968
	7480
	7992
	8504
	9144
	9528
	10296
	10680

	23
	6200
	6968
	7480
	7992
	8504
	9144
	9912
	10296
	11064
	11448

	24
	6712
	7224
	7992
	8504
	9144
	9912
	10296
	11064
	11448
	12216

	25
	6968
	7480
	8248
	8760
	9528
	10296
	10680
	11448
	12216
	12576

	26
	8248
	8760
	9528
	10296
	11064
	11832
	12576
	13536
	14112
	14688
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	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	0
	568
	600
	616
	648
	680
	712
	744
	776
	776
	808

	1
	744
	776
	808
	872
	904
	936
	968
	1000
	1032
	1064

	2
	936
	968
	1000
	1064
	1096
	1160
	1192
	1256
	1288
	1320

	3
	1224
	1256
	1320
	1384
	1416
	1480
	1544
	1608
	1672
	1736

	4
	1480
	1544
	1608
	1736
	1800
	1864
	1928
	1992
	2088
	2152

	5
	1864
	1928
	2024
	2088
	2216
	2280
	2344
	2472
	2536
	2664

	6
	2216
	2280
	2408
	2472
	2600
	2728
	2792
	2984
	2984
	3112

	7
	2536
	2664
	2792
	2984
	3112
	3240
	3368
	3368
	3496
	3624

	8
	2984
	3112
	3240
	3368
	3496
	3624
	3752
	3880
	4008
	4264

	9
	3368
	3496
	3624
	3752
	4008
	4136
	4264
	4392
	4584
	4776

	10
	3752
	3880
	4008
	4264
	4392
	4584
	4776
	4968
	5160
	5352

	11
	4264
	4392
	4584
	4776
	4968
	5352
	5544
	5736
	5992
	5992

	12
	4776
	4968
	5352
	5544
	5736
	5992
	6200
	6456
	6712
	6712

	13
	5352
	5736
	5992
	6200
	6456
	6712
	6968
	7224
	7480
	7736

	14
	5992
	6200
	6456
	6968
	7224
	7480
	7736
	7992
	8248
	8504

	15
	6456
	6712
	6968
	7224
	7736
	7992
	8248
	8504
	8760
	9144

	16
	6712
	7224
	7480
	7736
	7992
	8504
	8760
	9144
	9528
	9912

	17
	7480
	7992
	8248
	8760
	9144
	9528
	9912
	10296
	10296
	10680

	18
	8248
	8760
	9144
	9528
	9912
	10296
	10680
	11064
	11448
	11832

	19
	9144
	9528
	9912
	10296
	10680
	11064
	11448
	12216
	12576
	12960

	20
	9912
	10296
	10680
	11064
	11448
	12216
	12576
	12960
	13536
	14112

	21
	10680
	11064
	11448
	12216
	12576
	12960
	13536
	14112
	14688
	15264

	22
	11448
	11832
	12576
	12960
	13536
	14112
	14688
	15264
	15840
	16416

	23
	12216
	12576
	12960
	13536
	14112
	14688
	15264
	15840
	16416
	16992

	24
	12960
	13536
	14112
	14688
	15264
	15840
	16416
	16992
	17568
	18336

	25
	13536
	14112
	14688
	15264
	15840
	16416
	16992
	17568
	18336
	19080

	26
	15264
	16416
	16992
	17568
	18336
	19080
	19848
	20616
	21384
	22152
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	31
	32
	33
	34
	35
	36
	37
	38
	39
	40

	0
	840
	872
	904
	936
	968
	1000
	1032
	1032
	1064
	1096

	1
	1128
	1160
	1192
	1224
	1256
	1288
	1352
	1384
	1416
	1416

	2
	1384
	1416
	1480
	1544
	1544
	1608
	1672
	1672
	1736
	1800

	3
	1800
	1864
	1928
	1992
	2024
	2088
	2152
	2216
	2280
	2344

	4
	2216
	2280
	2344
	2408
	2472
	2600
	2664
	2728
	2792
	2856

	5
	2728
	2792
	2856
	2984
	3112
	3112
	3240
	3368
	3496
	3496

	6
	3240
	3368
	3496
	3496
	3624
	3752
	3880
	4008
	4136
	4136

	7
	3752
	3880
	4008
	4136
	4264
	4392
	4584
	4584
	4776
	4968

	8
	4392
	4584
	4584
	4776
	4968
	4968
	5160
	5352
	5544
	5544

	9
	4968
	5160
	5160
	5352
	5544
	5736
	5736
	5992
	6200
	6200

	10
	5544
	5736
	5736
	5992
	6200
	6200
	6456
	6712
	6712
	6968

	11
	6200
	6456
	6712
	6968
	6968
	7224
	7480
	7736
	7736
	7992

	12
	6968
	7224
	7480
	7736
	7992
	8248
	8504
	8760
	8760
	9144

	13
	7992
	8248
	8504
	8760
	9144
	9144
	9528
	9912
	9912
	10296

	14
	8760
	9144
	9528
	9912
	9912
	10296
	10680
	11064
	11064
	11448

	15
	9528
	9912
	10296
	10296
	10680
	11064
	11448
	11832
	11832
	12216

	16
	9912
	10296
	10680
	11064
	11448
	11832
	12216
	12216
	12576
	12960

	17
	11064
	11448
	11832
	12216
	12576
	12960
	13536
	13536
	14112
	14688

	18
	12216
	12576
	12960
	13536
	14112
	14112
	14688
	15264
	15264
	15840

	19
	13536
	13536
	14112
	14688
	15264
	15264
	15840
	16416
	16992
	16992

	20
	14688
	14688
	15264
	15840
	16416
	16992
	16992
	17568
	18336
	18336

	21
	15840
	15840
	16416
	16992
	17568
	18336
	18336
	19080
	19848
	19848

	22
	16992
	16992
	17568
	18336
	19080
	19080
	19848
	20616
	21384
	21384

	23
	17568
	18336
	19080
	19848
	19848
	20616
	21384
	22152
	22152
	22920

	24
	19080
	19848
	19848
	20616
	21384
	22152
	22920
	22920
	23688
	24496

	25
	19848
	20616
	20616
	21384
	22152
	22920
	23688
	24496
	24496
	25456

	26
	22920
	23688
	24496
	25456
	25456
	26416
	27376
	28336
	29296
	29296
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	41
	42
	43
	44
	45
	46
	47
	48
	49
	50

	0
	1128
	1160
	1192
	1224
	1256
	1256
	1288
	1320
	1352
	1384

	1
	1480
	1544
	1544
	1608
	1608
	1672
	1736
	1736
	1800
	1800

	2
	1800
	1864
	1928
	1992
	2024
	2088
	2088
	2152
	2216
	2216

	3
	2408
	2472
	2536
	2536
	2600
	2664
	2728
	2792
	2856
	2856

	4
	2984
	2984
	3112
	3112
	3240
	3240
	3368
	3496
	3496
	3624

	5
	3624
	3752
	3752
	3880
	4008
	4008
	4136
	4264
	4392
	4392

	6
	4264
	4392
	4584
	4584
	4776
	4776
	4968
	4968
	5160
	5160

	7
	4968
	5160
	5352
	5352
	5544
	5736
	5736
	5992
	5992
	6200

	8
	5736
	5992
	5992
	6200
	6200
	6456
	6456
	6712
	6968
	6968

	9
	6456
	6712
	6712
	6968
	6968
	7224
	7480
	7480
	7736
	7992

	10
	7224
	7480
	7480
	7736
	7992
	7992
	8248
	8504
	8504
	8760

	11
	8248
	8504
	8760
	8760
	9144
	9144
	9528
	9528
	9912
	9912

	12
	9528
	9528
	9912
	9912
	10296
	10680
	10680
	11064
	11064
	11448

	13
	10680
	10680
	11064
	11448
	11448
	11832
	12216
	12216
	12576
	12960

	14
	11832
	12216
	12216
	12576
	12960
	12960
	13536
	13536
	14112
	14112

	15
	12576
	12960
	12960
	13536
	13536
	14112
	14688
	14688
	15264
	15264

	16
	13536
	13536
	14112
	14112
	14688
	14688
	15264
	15840
	15840
	16416

	17
	14688
	15264
	15264
	15840
	16416
	16416
	16992
	17568
	17568
	18336

	18
	16416
	16416
	16992
	17568
	17568
	18336
	18336
	19080
	19080
	19848

	19
	17568
	18336
	18336
	19080
	19080
	19848
	20616
	20616
	21384
	21384

	20
	19080
	19848
	19848
	20616
	20616
	21384
	22152
	22152
	22920
	22920

	21
	20616
	21384
	21384
	22152
	22920
	22920
	23688
	24496
	24496
	25456

	22
	22152
	22920
	22920
	23688
	24496
	24496
	25456
	25456
	26416
	27376

	23
	23688
	24496
	24496
	25456
	25456
	26416
	27376
	27376
	28336
	28336

	24
	25456
	25456
	26416
	26416
	27376
	28336
	28336
	29296
	29296
	30576

	25
	26416
	26416
	27376
	28336
	28336
	29296
	29296
	30576
	31704
	31704

	26
	30576
	30576
	31704
	32856
	32856
	34008
	35160
	35160
	36696
	36696
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	2984
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	3112
	3240
	3240
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	3368
	3496
	3496

	4
	3624
	3752
	3752
	3880
	4008
	4008
	4136
	4136
	4264
	4264
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	4584
	4584
	4776
	4776
	4776
	4968
	4968
	5160
	5160
	5352

	6
	5352
	5352
	5544
	5736
	5736
	5992
	5992
	5992
	6200
	6200

	7
	6200
	6456
	6456
	6712
	6712
	6712
	6968
	6968
	7224
	7224

	8
	7224
	7224
	7480
	7480
	7736
	7736
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	7992
	8248
	8504

	9
	7992
	8248
	8248
	8504
	8760
	8760
	9144
	9144
	9144
	9528

	10
	9144
	9144
	9144
	9528
	9528
	9912
	9912
	10296
	10296
	10680

	11
	10296
	10680
	10680
	11064
	11064
	11448
	11448
	11832
	11832
	12216

	12
	11832
	11832
	12216
	12216
	12576
	12576
	12960
	12960
	13536
	13536

	13
	12960
	13536
	13536
	14112
	14112
	14688
	14688
	14688
	15264
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	14
	14688
	14688
	15264
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	16992

	15
	15840
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	18336
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	16416
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	18336
	18336
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	19848
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	18336
	19080
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	19848
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	20616
	20616
	20616
	21384
	21384
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	19848
	20616
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	21384
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	22152
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	22920
	23688
	23688
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	22152
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	22920
	22920
	23688
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	25456

	20
	23688
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[TS 36.306 clause 4.1]

The UE Category parameter defines a combined uplink and downlink capability. The parameters set by the UE Category are defined in subclause 4.2. Tables 4.1-1 and 4.1-2 define the downlink and, respectively, uplink physical layer parameter values for each UE Category. 

Table 4.1-1: Downlink physical layer parameter values set by UE Category

	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	302752
	151376
	3667200
	4


Table 4.1-2: Uplink physical layer parameter values set by UE Category

	UE Category
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	Category 1
	5160
	No

	Category 2
	25456
	No

	Category 3
	51024
	No

	Category 4
	51024
	No

	Category 5
	75376
	Yes


7.1.7.1.3.3
Test description
7.1.7.1.3.3.1
Pre-test conditions

System Simulator 

-
Cell 1.

-
Uplink and downlink bandwidth set to 20 MHz (to enable testing of 
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N

up to maximum value).
UE:

None.

Preamble

-
The UE is in state Loopback Activated (state 4) according to [18].

7.1.7.1.3.3.2
Test procedure sequence

Table 7.1.7.1.3.3.2-1: Maximum TBsize  for different UE categories

	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI

	Category 1
	10296

	Category 2
	51024

	Category 3
	102048

	Category 4
	150752

	Category 5
	302752


Table 7.1.7.1.3.3.2-2: Number of downlink PDCP SDUs and PDCP SDU size used as test data

	TBsize 

[bits]
	Number of PDCP SDUs
	PDCP SDU size of each PDCP SDU

[bits]

See note 1
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	Note 1. 
Each PDCP SDU is limited to [TBD] octets (keep below maximum SDU size of ESM as specified in TS 24.301 clause 9.9.4.12). 


Table 7.1.7.1.3.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	-
	EXCEPTION: Steps 1 to 4 are repeated for values of 
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 from 1 to 110 and 
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from 0 to 28.
	-
	-
	-
	-

	1
	SS looks up 
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in table 7.1.7.1-1 in TS 36.213 based on the value of 
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. SS looks up TBsize in table 7.1.7.2.1-1 in TS 36.213 based on values of
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 and 
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.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 2 to 4 are performed if  TBsize is less or equal to UE capability  “Maximum number of DL-SCH transport block bits received within a TTI” as specified in Table 7.1.7.1.4.3.2-1.
	-
	-
	-
	-

	2
	SS creates one or more PDCP SDUs, depending on TBsize, in accordance with Table 7.1.7.1.4.3.2-2.
	-
	-
	-
	-

	3
	SS transmits the PDCP SDUs concatenated into a MAC PDU and indicates on PDSCH DCI Format 1A with RA type 2 using Distributed VRB and a Resource block assignment (RBA) correspondent to 
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as specified in 7.1.6.3 in TS 36.213 and Modulation and coding scheme 
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.
	<--
	MAC PDU (NxPDCP SDUs)

DCI: (DCI Format 1A, RA type 2,  Localized/Distributed VRB assignment flag =’1’, RBA(
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), 
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)
	-
	-

	4
	CHECK: Does UE return the same number of PDCP SDUs with same content as transmitted by the SS in step 3?
	-->
	(NxPDCP SDUs)
	1
	P


7.1.7.1.3.3.3
Specific Message Contents

None

7.1.7.1.4
DL-SCH Transport Block Size selection / DCI format 1A / RA type 2 / Distributed VRB
Editor’s note;
There is a need to update test procedure to exclude test points resulting in an effective channel code rate higher than 0.930 (ref TS 36.213 clause 7.1.7).    

7.1.7.1.4.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE on PDCCH receives DCI format 1A indicating Resource Allocation Type 2 with Distributed VRB, a Resource block assignment correspondent to 
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 physical resource blocks and a Modulation and Coding scheme 
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}

    then { UE decodes the received transport block of size correspondent to the read 
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 and 
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and forward it to higher layers }

      } 

7.1.7.1.4.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.212, clause 5.3.3.1.3; TS 36.213, clauses 7.1.6.3, 7.1.7, 7.1.7.1, 7.1.7.2 and 7.1.7.2.1; and TS 36.306 clause 4.1.

[TS 36.212 clause 5.3.3.1.3]

DCI format 1A is used for the compact scheduling of one PDSCH codeword and random access procedure initiated by a PDCCH order. 

The following information is transmitted by means of the DCI format 1A:

- Flag for format0/format1A differentiation – 1 bit, where value 0 indicates format 0 and value 1 indicates format 1A

…

Otherwise, 

- Localized/Distributed VRB assignment flag – 1 bit as defined in 7.1.6.3 of [3]

- Resource block assignment – 
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bits as defined in section 7.1.6.3 of [3]:

- For localized VRB: 
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- For distributed VRB: 

- If 
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 or if the format 1A CRC is scrambled by RA-RNTI, P-RNTI, or SI-RNTI
- 
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- Else
- 1 bit, the MSB indicates the gap value, where value 0 indicates 
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 and value 1 indicates 
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 bits provide the resource allocation 
- Modulation and coding scheme – 5bits as defined in section 7.1.7 of [3]

...

[TS 36.213 clause 7.1.6.3]

In resource allocations of type 2, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated localized virtual resource blocks or distributed virtual resource blocks. In case of resource allocation signalled with PDCCH DCI format 1A, 1B or 1D, one bit flag indicates whether localized virtual resource blocks or distributed virtual resource blocks are assigned (value 0 indicates Localized and value 1 indicates Distributed VRB assignment) while distributed virtual resource blocks are always assigned in case of resource allocation signalled with PDCCH DCI format 1C. Localized VRB allocations for a UE vary from a single VRB up to a maximum number of VRBs spanning the system bandwidth. For DCI format 1A the distributed VRB allocations for a UE vary from a single VRB up to 
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 VRBs, where 
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 is defined in [3], if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI. With PDCCH DCI format 1B, 1D, or 1A with a CRC scrambled with C-RNTI, distributed VRB allocations for a UE vary from a single VRB up to 
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 is 6-49 and vary from a single VRB up to 16 if 
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 is 50-110. With PDCCH DCI format 1C, distributed VRB allocations for a UE vary from 
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 VRB(s) up to 
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 VRBs with an increment step of 
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 value is determined depending on the downlink system bandwidth as shown in Table 7.1.6.3-1.
Table 7.1.6.3-1: 
[image: image341.wmf]step

RB

N

 values vs. Downlink System Bandwidth

	System BW (
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	50-110
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For PDCCH DCI format 1A, 1B or 1D, a type 2 resource allocation field consists of a resource indication value (RIV) corresponding to a starting resource block (
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) and a length in terms of virtually contiguously allocated resource blocks
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For PDCCH DCI format 1C, a type 2 resource block assignment field consists of a resource indication value (RIV) corresponding to a starting resource block (
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[TS 36.213 clause 7.1.7]

To determine the modulation order and transport block size(s) in the physical downlink shared channel, the UE shall first

· read the 5-bit “modulation and coding scheme” field (
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I

) in the DCI
and second if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then

...

else 
· set the Table 7.1.7.2.1-1 column indicator 
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 to the total number of allocated PRBs based on the procedure defined in Section 7.1.6.

if the transport block is transmitted in DwPTS of the special subframe in frame structure type 2,  then 
set the Table 7.1.7.2.1-1 column indicator 
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else, set the Table 7.1.7.2.1-1 column indicator 
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The UE may skip decoding a transport block in an initial transmission if the effective channel code rate is higher than 0.930, where the effective channel code rate is defined as the number of downlink information bits (including CRC bits) divided by the number of physical channel bits on PDSCH. If the UE skips decoding, the physical layer indicates to higher layer that the transport block is not successfully decoded. For the special subframe configurations 0 and 5 with normal CP or configurations 0 and 4 with extended CP, shown in table 4.2-1 [3], there shall be no PDSCH transmission in  DwPTS of the special subframe.
...

[TS 36.213 clause 7.1.7.1]

The UE shall use 
[image: image372.wmf]m

Q

= 2 if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI, otherwise, the UE shall use
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and Table 7.1.7.1-1 to determine the modulation order (
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) used in the physical downlink shared channel.

Table 7.1.7.1-1: Modulation and TBS index table for PDSCH

	MCS Index
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	Modulation Order

[image: image376.wmf]m

Q


	TBS Index
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	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	4
	9

	11
	4
	10

	12
	4
	11

	13
	4
	12

	14
	4
	13

	15
	4
	14

	16
	4
	15

	17
	6
	15

	18
	6
	16

	19
	6
	17

	20
	6
	18

	21
	6
	19

	22
	6
	20

	23
	6
	21

	24
	6
	22

	25
	6
	23

	26
	6
	24

	27
	6
	25

	28
	6
	26

	29
	2
	reserved

	30
	4
	

	31
	6
	


[TS 36.213 clause 7.1.7.2]

If the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then 
-
for DCI format 1A:
-
the UE shall set the TBS index (
[image: image378.wmf]TBS
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) equal to 
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 and determine its TBS by the procedure in Section 7.1.7.2.1.
...

else

-
for
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, the UE shall first determine the TBS index (
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) using
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and Table 7.1.7.1-1 except if the transport block is disabled in DCI formats 2 and 2A as specified below. For a transport block that is not mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Section 7.1.7.2.1. For a transport block that is mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Section 7.1.7.2.2. 
-
for
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, the TBS is assumed to be as determined from DCI transported in the latest PDCCH for the same transport block using 
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.

-
In DCI formats 2 and 2A a transport block is disabled if 
[image: image385.wmf]0
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 and if rvidx = 1 otherwise the transport block is enabled.
The NDI and HARQ process ID, as signalled on PDCCH, and the TBS, as determined above, shall be delivered to higher layers.

[TS 36.213 clause 7.1.7.2.1]

For
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, the TBS is given by the (
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,
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) entry of Table 7.1.7.2.1-1.

Table 7.1.7.2.1-1: Transport block size table (dimension 27×110)
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	0
	16
	32
	56
	88
	120
	152
	176
	208
	224
	256

	1
	24
	56
	88
	144
	176
	208
	224
	256
	328
	344

	2
	32
	72
	144
	176
	208
	256
	296
	328
	376
	424

	3
	40
	104
	176
	208
	256
	328
	392
	440
	504
	568

	4
	56
	120
	208
	256
	328
	408
	488
	552
	632
	696

	5
	72
	144
	224
	328
	424
	504
	600
	680
	776
	872

	6
	328
	176
	256
	392
	504
	600
	712
	808
	936
	1032

	7
	104
	224
	328
	472
	584
	712
	840
	968
	1096
	1224

	8
	120
	256
	392
	536
	680
	808
	968
	1096
	1256
	1384

	9
	136
	296
	456
	616
	776
	936
	1096
	1256
	1416
	1544

	10
	144
	328
	504
	680
	872
	1032
	1224
	1384
	1544
	1736

	11
	176
	376
	584
	776
	1000
	1192
	1384
	1608
	1800
	2024

	12
	208
	440
	680
	904
	1128
	1352
	1608
	1800
	2024
	2280

	13
	224
	488
	744
	1000
	1256
	1544
	1800
	2024
	2280
	2536

	14
	256
	552
	840
	1128
	1416
	1736
	1992
	2280
	2600
	2856

	15
	280
	600
	904
	1224
	1544
	1800
	2152
	2472
	2728
	3112

	16
	328
	632
	968
	1288
	1608
	1928
	2280
	2600
	2984
	3240

	17
	336
	696
	1064
	1416
	1800
	2152
	2536
	2856
	3240
	3624

	18
	376
	776
	1160
	1544
	1992
	2344
	2792
	3112
	3624
	4008

	19
	408
	840
	1288
	1736
	2152
	2600
	2984
	3496
	3880
	4264

	20
	440
	904
	1384
	1864
	2344
	2792
	3240
	3752
	4136
	4584

	21
	488
	1000
	1480
	1992
	2472
	2984
	3496
	4008
	4584
	4968

	22
	520
	1064
	1608
	2152
	2664
	3240
	3752
	4264
	4776
	5352

	23
	552
	1128
	1736
	2280
	2856
	3496
	4008
	4584
	5160
	5736

	24
	584
	1192
	1800
	2408
	2984
	3624
	4264
	4968
	5544
	5992

	25
	616
	1256
	1864
	2536
	3112
	3752
	4392
	5160
	5736
	6200

	26
	712
	1480
	2216
	2984
	3752
	4392
	5160
	5992
	6712
	7480
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	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	0
	288
	328
	344
	376
	392
	424
	456
	488
	504
	536

	1
	376
	424
	456
	488
	520
	568
	600
	632
	680
	712

	2
	472
	520
	568
	616
	648
	696
	744
	776
	840
	872

	3
	616
	680
	744
	808
	872
	904
	968
	1032
	1096
	1160

	4
	776
	840
	904
	1000
	1064
	1128
	1192
	1288
	1352
	1416

	5
	968
	1032
	1128
	1224
	1320
	1384
	1480
	1544
	1672
	1736

	6
	1128
	1224
	1352
	1480
	1544
	1672
	1736
	1864
	1992
	2088

	7
	1320
	1480
	1608
	1672
	1800
	1928
	2088
	2216
	2344
	2472

	8
	1544
	1672
	1800
	1928
	2088
	2216
	2344
	2536
	2664
	2792

	9
	1736
	1864
	2024
	2216
	2344
	2536
	2664
	2856
	2984
	3112

	10
	1928
	2088
	2280
	2472
	2664
	2792
	2984
	3112
	3368
	3496

	11
	2216
	2408
	2600
	2792
	2984
	3240
	3496
	3624
	3880
	4008

	12
	2472
	2728
	2984
	3240
	3368
	3624
	3880
	4136
	4392
	4584

	13
	2856
	3112
	3368
	3624
	3880
	4136
	4392
	4584
	4968
	5160

	14
	3112
	3496
	3752
	4008
	4264
	4584
	4968
	5160
	5544
	5736

	15
	3368
	3624
	4008
	4264
	4584
	4968
	5160
	5544
	5736
	6200

	16
	3624
	3880
	4264
	4584
	4968
	5160
	5544
	5992
	6200
	6456

	17
	4008
	4392
	4776
	5160
	5352
	5736
	6200
	6456
	6712
	7224

	18
	4392
	4776
	5160
	5544
	5992
	6200
	6712
	7224
	7480
	7992

	19
	4776
	5160
	5544
	5992
	6456
	6968
	7224
	7736
	8248
	8504

	20
	5160
	5544
	5992
	6456
	6968
	7480
	7992
	8248
	8760
	9144

	21
	5544
	5992
	6456
	6968
	7480
	7992
	8504
	9144
	9528
	9912

	22
	5992
	6456
	6968
	7480
	7992
	8504
	9144
	9528
	10296
	10680

	23
	6200
	6968
	7480
	7992
	8504
	9144
	9912
	10296
	11064
	11448

	24
	6712
	7224
	7992
	8504
	9144
	9912
	10296
	11064
	11448
	12216

	25
	6968
	7480
	8248
	8760
	9528
	10296
	10680
	11448
	12216
	12576

	26
	8248
	8760
	9528
	10296
	11064
	11832
	12576
	13536
	14112
	14688
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	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	0
	568
	600
	616
	648
	680
	712
	744
	776
	776
	808

	1
	744
	776
	808
	872
	904
	936
	968
	1000
	1032
	1064

	2
	936
	968
	1000
	1064
	1096
	1160
	1192
	1256
	1288
	1320

	3
	1224
	1256
	1320
	1384
	1416
	1480
	1544
	1608
	1672
	1736

	4
	1480
	1544
	1608
	1736
	1800
	1864
	1928
	1992
	2088
	2152

	5
	1864
	1928
	2024
	2088
	2216
	2280
	2344
	2472
	2536
	2664

	6
	2216
	2280
	2408
	2472
	2600
	2728
	2792
	2984
	2984
	3112

	7
	2536
	2664
	2792
	2984
	3112
	3240
	3368
	3368
	3496
	3624

	8
	2984
	3112
	3240
	3368
	3496
	3624
	3752
	3880
	4008
	4264

	9
	3368
	3496
	3624
	3752
	4008
	4136
	4264
	4392
	4584
	4776

	10
	3752
	3880
	4008
	4264
	4392
	4584
	4776
	4968
	5160
	5352

	11
	4264
	4392
	4584
	4776
	4968
	5352
	5544
	5736
	5992
	5992

	12
	4776
	4968
	5352
	5544
	5736
	5992
	6200
	6456
	6712
	6712

	13
	5352
	5736
	5992
	6200
	6456
	6712
	6968
	7224
	7480
	7736

	14
	5992
	6200
	6456
	6968
	7224
	7480
	7736
	7992
	8248
	8504

	15
	6456
	6712
	6968
	7224
	7736
	7992
	8248
	8504
	8760
	9144

	16
	6712
	7224
	7480
	7736
	7992
	8504
	8760
	9144
	9528
	9912

	17
	7480
	7992
	8248
	8760
	9144
	9528
	9912
	10296
	10296
	10680

	18
	8248
	8760
	9144
	9528
	9912
	10296
	10680
	11064
	11448
	11832

	19
	9144
	9528
	9912
	10296
	10680
	11064
	11448
	12216
	12576
	12960

	20
	9912
	10296
	10680
	11064
	11448
	12216
	12576
	12960
	13536
	14112

	21
	10680
	11064
	11448
	12216
	12576
	12960
	13536
	14112
	14688
	15264

	22
	11448
	11832
	12576
	12960
	13536
	14112
	14688
	15264
	15840
	16416

	23
	12216
	12576
	12960
	13536
	14112
	14688
	15264
	15840
	16416
	16992

	24
	12960
	13536
	14112
	14688
	15264
	15840
	16416
	16992
	17568
	18336

	25
	13536
	14112
	14688
	15264
	15840
	16416
	16992
	17568
	18336
	19080

	26
	15264
	16416
	16992
	17568
	18336
	19080
	19848
	20616
	21384
	22152
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	31
	32
	33
	34
	35
	36
	37
	38
	39
	40

	0
	840
	872
	904
	936
	968
	1000
	1032
	1032
	1064
	1096

	1
	1128
	1160
	1192
	1224
	1256
	1288
	1352
	1384
	1416
	1416

	2
	1384
	1416
	1480
	1544
	1544
	1608
	1672
	1672
	1736
	1800

	3
	1800
	1864
	1928
	1992
	2024
	2088
	2152
	2216
	2280
	2344

	4
	2216
	2280
	2344
	2408
	2472
	2600
	2664
	2728
	2792
	2856

	5
	2728
	2792
	2856
	2984
	3112
	3112
	3240
	3368
	3496
	3496

	6
	3240
	3368
	3496
	3496
	3624
	3752
	3880
	4008
	4136
	4136

	7
	3752
	3880
	4008
	4136
	4264
	4392
	4584
	4584
	4776
	4968

	8
	4392
	4584
	4584
	4776
	4968
	4968
	5160
	5352
	5544
	5544

	9
	4968
	5160
	5160
	5352
	5544
	5736
	5736
	5992
	6200
	6200

	10
	5544
	5736
	5736
	5992
	6200
	6200
	6456
	6712
	6712
	6968

	11
	6200
	6456
	6712
	6968
	6968
	7224
	7480
	7736
	7736
	7992

	12
	6968
	7224
	7480
	7736
	7992
	8248
	8504
	8760
	8760
	9144

	13
	7992
	8248
	8504
	8760
	9144
	9144
	9528
	9912
	9912
	10296

	14
	8760
	9144
	9528
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	101
	102
	103
	104
	105
	106
	107
	108
	109
	110

	0
	2792
	2856
	2856
	2856
	2984
	2984
	2984
	2984
	2984
	3112

	1
	3752
	3752
	3752
	3752
	3880
	3880
	3880
	4008
	4008
	4008

	2
	4584
	4584
	4584
	4584
	4776
	4776
	4776
	4776
	4968
	4968

	3
	5992
	5992
	5992
	5992
	6200
	6200
	6200
	6200
	6456
	6456

	4
	7224
	7224
	7480
	7480
	7480
	7480
	7736
	7736
	7736
	7992

	5
	8760
	9144
	9144
	9144
	9144
	9528
	9528
	9528
	9528
	9528

	6
	10680
	10680
	10680
	10680
	11064
	11064
	11064
	11448
	11448
	11448

	7
	12216
	12576
	12576
	12576
	12960
	12960
	12960
	12960
	13536
	13536

	8
	14112
	14112
	14688
	14688
	14688
	14688
	15264
	15264
	15264
	15264

	9
	15840
	16416
	16416
	16416
	16416
	16992
	16992
	16992
	16992
	17568

	10
	17568
	18336
	18336
	18336
	18336
	18336
	19080
	19080
	19080
	19080

	11
	20616
	20616
	20616
	21384
	21384
	21384
	21384
	22152
	22152
	22152

	12
	22920
	23688
	23688
	23688
	23688
	24496
	24496
	24496
	24496
	25456

	13
	26416
	26416
	26416
	26416
	27376
	27376
	27376
	27376
	28336
	28336

	14
	29296
	29296
	29296
	29296
	30576
	30576
	30576
	30576
	31704
	31704

	15
	30576
	31704
	31704
	31704
	31704
	32856
	32856
	32856
	34008
	34008

	16
	32856
	32856
	34008
	34008
	34008
	34008
	35160
	35160
	35160
	35160

	17
	36696
	36696
	36696
	37888
	37888
	37888
	39232
	39232
	39232
	39232

	18
	40576
	40576
	40576
	40576
	42368
	42368
	42368
	42368
	43816
	43816

	19
	43816
	43816
	43816
	45352
	45352
	45352
	46888
	46888
	46888
	46888

	20
	46888
	46888
	48936
	48936
	48936
	48936
	48936
	51024
	51024
	51024

	21
	51024
	51024
	51024
	52752
	52752
	52752
	52752
	55056
	55056
	55056

	22
	55056
	55056
	55056
	57336
	57336
	57336
	57336
	59256
	59256
	59256

	23
	57336
	59256
	59256
	59256
	59256
	61664
	61664
	61664
	61664
	63776

	24
	61664
	61664
	63776
	63776
	63776
	63776
	66592
	66592
	66592
	66592

	25
	63776
	63776
	66592
	66592
	66592
	66592
	68808
	68808
	68808
	71112

	26
	75376
	75376
	75376
	75376
	75376
	75376
	75376
	75376
	75376
	75376


[TS 36.306 clause 4.1]

The UE Category parameter defines a combined uplink and downlink capability. The parameters set by the UE Category are defined in subclause 4.2. Tables 4.1-1 and 4.1-2 define the downlink and, respectively, uplink physical layer parameter values for each UE Category. 

Table 4.1-1: Downlink physical layer parameter values set by UE Category

	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	302752
	151376
	3667200
	4


Table 4.1-2: Uplink physical layer parameter values set by UE Category

	UE Category
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	Category 1
	5160
	No

	Category 2
	25456
	No

	Category 3
	51024
	No

	Category 4
	51024
	No

	Category 5
	75376
	Yes


7.1.7.1.4.3
Test description
7.1.7.1.4.3.1
Pre-test conditions

System Simulator 

-
Cell 1.

-
Uplink and downlink bandwidth set to 20 MHz (to enable testing of 
[image: image411.wmf]PRB

N

up to maximum value).

-
DCI format 1C shall be used for BCCH, PCH and RAR (note). 
UE:

None.

Preamble

-
The UE is in state Loopback Activated (state 4) according to [18].

NOTE:
To maximize resources for DL-SCH TB size testing for DCI format 1A/RA type 2/Distributed VRB then the SS need to use DCI Format 1C for BCCH, PCH and RAR

7.1.7.1.4.3.2
Test procedure sequence

Table 7.1.7.1.4.3.2-1: Maximum TBsize for different UE categories

	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI

	Category 1
	10296

	Category 2
	51024

	Category 3
	102048

	Category 4
	150752

	Category 5
	302752


Table 7.1.7.1.4.3.2-2: Number of downlink PDCP SDUs and PDCP SDU size used as test data

	TBsize 

[bits]
	Number of PDCP SDUs
	PDCP SDU size of each PDCP SDU

[bits]

See note 1
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	Note 1. 
Each PDCP SDU is limited to [TBD] octets (keep below maximum SDU size of ESM as specified in TS 24.301 clause 9.9.4.12). 


Table 7.1.7.1.4.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	-
	EXCEPTION: Steps 1 to 4 are repeated for values of 
[image: image419.wmf]PRB
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 from 1 to 110 and 
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from 0 to 28.
	-
	-
	-
	-

	1
	SS looks up 
[image: image421.wmf]TBS
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in table 7.1.7.1-1 in TS 36.213 based on the value of 
[image: image422.wmf]MCS
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. SS looks up TBsize in table 7.1.7.2.1-1 in TS 36.213 based on values of
[image: image423.wmf]PRB
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 and 
[image: image424.wmf]TBS
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.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 2 to 4 are performed if  TBsize is less or equal to UE capability  “Maximum number of DL-SCH transport block bits received within a TTI” as specified in Table 7.1.7.1.3.3.2-1.
	-
	-
	-
	-

	2
	SS creates one or more PDCP SDUs, depending on TBsize, in accordance with Table 7.1.7.1.3.3.2-2.
	-
	-
	-
	-

	3
	SS transmits the PDCP SDUs concatenated into a MAC PDU and indicates on PDSCH DCI Format 1A with RA type 2 using Localised VRB and a Resource block assignment (RBA) correspondent to 
[image: image425.wmf]PRB

N

as specified in 7.1.6.3 in TS 36.213 and Modulation and coding scheme 
[image: image426.wmf]MCS
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.
	<--
	MAC PDU (NxPDCP SDUs)

DCI: (DCI Format 1A, RA type 2,  Localized/Distributed VRB assignment flag =’0’, RBA(
[image: image427.wmf]PRB
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), 
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)
	-
	-

	4
	CHECK: Does UE return the same number of PDCP SDUs with same content as transmitted by the SS in step 3?
	-->
	(NxPDCP SDUs)
	1
	P


7.1.7.1.4.3.3
Specific Message Contents

None

7.1.7.2
UL-SCH Transport Block Size support

Editor's note:
It is for FFS if there is a need to split into separate test case for each UE category.   

Editor’s note:
It is FFS if there is a need for a specific test case for retransmission using 
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value 29, 30 and 31 or this will be implicitly tested by RF/RRM test cases.

7.1.7.2.1
UL-SCH Transport Block Size selection / DCI format 0

7.1.7.2.1.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE has pending data for transmission and receives a Resource Block Assignment correspondent to 
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 physical resource blocks and a Modulation and Coding scheme 
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 for PUSCH scheduling }

    then { UE transmits MAC PDU on PUSCH on the granted resources using a transport block size correspondent to the read 
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and 
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}

      } 

7.1.7.2.1.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.212, clause 5.3.3.1.1; TS 36.213, clauses 8.1, 8.6, 8.6.1, 8.6.2 and 7.1.7.2.1; and TS 36.306 clause 4.1.

[TS 36.212 clause 5.3.3.1.1]

DCI format 0 is used for the scheduling of PUSCH. 

The following information is transmitted by means of the DCI format 0:

-
Flag for format0/format1A differentiation – 1 bit, where value 0 indicates format 0 and value 1 indicates format 1A

-
Hopping flag – 1 bit as defined in section 8.4 of [3]

-
Resource block assignment and hopping resource allocation – 
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-
For PUSCH hopping:

-
NUL_hop MSB bits are used to obtain the value of 
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 as indicated in subclause [8.4] of [3] 

-
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 bits provide the resource allocation of the first slot in the UL subframe

-
For non-hopping PUSCH:

-
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 bits provide the resource allocation in the UL subframe as defined in section 8.1 of [3]

-
Modulation and coding scheme and redundancy version – 5 bits as defined in section 8.6 of [3]

....

[TS 36.213 clause 8.1]

The resource allocation information indicates to a scheduled UE a set of contiguously allocated virtual resource block indices denoted by 
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. A resource allocation field in the scheduling grant consists of a resource indication value (RIV) corresponding to a starting resource block (
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) and a length in terms of contiguously allocated resource blocks (
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( 1).  The resource indication value is defined by  

if 
[image: image441.wmf]ë

û

2

/

)

1

(

UL

RB

CRBs

N

L

£

-

 then


[image: image442.wmf]START

CRBs

UL

RB

)

1

(

RB

L

N

RIV

+

-

=


else 


[image: image443.wmf])

1

(

)

1

(

START

UL

RB

CRBs

UL

RB

UL

RB

RB

N

L

N

N

RIV

-

-

+

+

-

=


A UE shall discard PUSCH resource allocation in the corresponding PDCCH with DCI format 0 if consistent control information is not detected.
[TS 36.213 clause 8.6]

To determine the modulation order, redundancy version and transport block size for the physical uplink shared channel, the UE shall first

-
read the 5-bit “modulation and coding scheme and redundancy version” field (
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) in the DCI, and

-
check the “CQI request” bit in DCI, and

-
compute the total number of allocated PRBs (
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) based on the procedure defined in Section 8.1, and
-
compute the number of  coded symbols for control information..
[TS 36.213 clause 8.6.1]

For
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, the modulation order (
[image: image447.wmf]m

Q

) is determined as follows:
· If the UE is capable of supporting 64QAM in PUSCH and has not been configured by higher layers to transmit only QPSK and 16QAM, the modulation order is given by 
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Q

in Table 8.6.1-1.
· If the UE is not capable of supporting 64QAM in PUSCH or has been configured by higher layers to transmit only QPSK and 16QAM, 
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is first read from Table 8.6.1-1. The modulation order is set to 
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.
· If the parameter ttiBundling provided by higher layers is set to TRUE, then the resource allocation size is restricted to 
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 and  the modulation order is set to 
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.
For
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, the modulation order is assumed to be as determined from DCI transported in the most recent PDCCH for the same transport block using 
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except for the following case. If
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, the “CQI request” bit in DCI format 0 is set to 1 and 
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, the modulation order is set to 
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.

The UE shall use
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and Table 8.6.1-1 to determine the redundancy version (rvidx) to use in the physical uplink shared channel.
Table 8.6.1-1: Modulation, TBS index and redundancy version table for PUSCH

	MCS Index
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	Modulation Order
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	TBS Index
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	Redundancy Version
rvidx

	0
	2
	0
	0

	1
	2
	1
	0

	2
	2
	2
	0

	3
	2
	3
	0

	4
	2
	4
	0

	5
	2
	5
	0

	6
	2
	6
	0

	7
	2
	7
	0

	8
	2
	8
	0

	9
	2
	9
	0

	10
	2
	10
	0

	11
	4
	10
	0

	12
	4
	11
	0

	13
	4
	12
	0

	14
	4
	13
	0

	15
	4
	14
	0

	16
	4
	15
	0

	17
	4
	16
	0

	18
	4
	17
	0

	19
	4
	18
	0

	20
	4
	19
	0

	21
	6
	19
	0

	22
	6
	20
	0

	23
	6
	21
	0

	24
	6
	22
	0

	25
	6
	23
	0

	26
	6
	24
	0

	27
	6
	25
	0

	28
	6
	26
	0

	29
	reserved
	1

	30
	
	2

	31
	
	3


[TS 36.213 clause 8.6.2]

For
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, the UE shall first determine the TBS index (
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) using
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and Table 8.6.1-1. The UE shall then follow the procedure in Section 7.1.7.2.1 to determine the transport block size.

For
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, the transport block size is assumed to be as determined from DCI transported in the initial PDCCH for the same transport block using 
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except for the following case. If
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, the “CQI request” bit in DCI format 0 is set to 1 and
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, then there is no transport block for the UL-SCH and only the control information feedback for the current PUSCH reporting mode is transmitted by the UE.
[TS 36.213 clause 7.1.7.2.1]

For
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, the TBS is given by the (
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,
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) entry of Table 7.1.7.2.1-1.

Table 7.1.7.2.1-1: Transport block size table (dimension 27×110)
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	0
	16
	32
	56
	88
	120
	152
	176
	208
	224
	256

	1
	24
	56
	88
	144
	176
	208
	224
	256
	328
	344

	2
	32
	72
	144
	176
	208
	256
	296
	328
	376
	424

	3
	40
	104
	176
	208
	256
	328
	392
	440
	504
	568

	4
	56
	120
	208
	256
	328
	408
	488
	552
	632
	696

	5
	72
	144
	224
	328
	424
	504
	600
	680
	776
	872

	6
	328
	176
	256
	392
	504
	600
	712
	808
	936
	1032

	7
	104
	224
	328
	472
	584
	712
	840
	968
	1096
	1224

	8
	120
	256
	392
	536
	680
	808
	968
	1096
	1256
	1384

	9
	136
	296
	456
	616
	776
	936
	1096
	1256
	1416
	1544

	10
	144
	328
	504
	680
	872
	1032
	1224
	1384
	1544
	1736

	11
	176
	376
	584
	776
	1000
	1192
	1384
	1608
	1800
	2024

	12
	208
	440
	680
	904
	1128
	1352
	1608
	1800
	2024
	2280

	13
	224
	488
	744
	1000
	1256
	1544
	1800
	2024
	2280
	2536

	14
	256
	552
	840
	1128
	1416
	1736
	1992
	2280
	2600
	2856

	15
	280
	600
	904
	1224
	1544
	1800
	2152
	2472
	2728
	3112

	16
	328
	632
	968
	1288
	1608
	1928
	2280
	2600
	2984
	3240

	17
	336
	696
	1064
	1416
	1800
	2152
	2536
	2856
	3240
	3624

	18
	376
	776
	1160
	1544
	1992
	2344
	2792
	3112
	3624
	4008

	19
	408
	840
	1288
	1736
	2152
	2600
	2984
	3496
	3880
	4264

	20
	440
	904
	1384
	1864
	2344
	2792
	3240
	3752
	4136
	4584

	21
	488
	1000
	1480
	1992
	2472
	2984
	3496
	4008
	4584
	4968

	22
	520
	1064
	1608
	2152
	2664
	3240
	3752
	4264
	4776
	5352

	23
	552
	1128
	1736
	2280
	2856
	3496
	4008
	4584
	5160
	5736

	24
	584
	1192
	1800
	2408
	2984
	3624
	4264
	4968
	5544
	5992

	25
	616
	1256
	1864
	2536
	3112
	3752
	4392
	5160
	5736
	6200

	26
	712
	1480
	2216
	2984
	3752
	4392
	5160
	5992
	6712
	7480
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	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	0
	288
	328
	344
	376
	392
	424
	456
	488
	504
	536

	1
	376
	424
	456
	488
	520
	568
	600
	632
	680
	712

	2
	472
	520
	568
	616
	648
	696
	744
	776
	840
	872

	3
	616
	680
	744
	808
	872
	904
	968
	1032
	1096
	1160

	4
	776
	840
	904
	1000
	1064
	1128
	1192
	1288
	1352
	1416

	5
	968
	1032
	1128
	1224
	1320
	1384
	1480
	1544
	1672
	1736

	6
	1128
	1224
	1352
	1480
	1544
	1672
	1736
	1864
	1992
	2088

	7
	1320
	1480
	1608
	1672
	1800
	1928
	2088
	2216
	2344
	2472

	8
	1544
	1672
	1800
	1928
	2088
	2216
	2344
	2536
	2664
	2792

	9
	1736
	1864
	2024
	2216
	2344
	2536
	2664
	2856
	2984
	3112

	10
	1928
	2088
	2280
	2472
	2664
	2792
	2984
	3112
	3368
	3496

	11
	2216
	2408
	2600
	2792
	2984
	3240
	3496
	3624
	3880
	4008

	12
	2472
	2728
	2984
	3240
	3368
	3624
	3880
	4136
	4392
	4584

	13
	2856
	3112
	3368
	3624
	3880
	4136
	4392
	4584
	4968
	5160

	14
	3112
	3496
	3752
	4008
	4264
	4584
	4968
	5160
	5544
	5736

	15
	3368
	3624
	4008
	4264
	4584
	4968
	5160
	5544
	5736
	6200

	16
	3624
	3880
	4264
	4584
	4968
	5160
	5544
	5992
	6200
	6456

	17
	4008
	4392
	4776
	5160
	5352
	5736
	6200
	6456
	6712
	7224

	18
	4392
	4776
	5160
	5544
	5992
	6200
	6712
	7224
	7480
	7992

	19
	4776
	5160
	5544
	5992
	6456
	6968
	7224
	7736
	8248
	8504

	20
	5160
	5544
	5992
	6456
	6968
	7480
	7992
	8248
	8760
	9144

	21
	5544
	5992
	6456
	6968
	7480
	7992
	8504
	9144
	9528
	9912

	22
	5992
	6456
	6968
	7480
	7992
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	11832
	12216
	12216
	12216
	12576
	12576

	9
	12960
	12960
	12960
	13536
	13536
	13536
	13536
	14112
	14112
	14112

	10
	14112
	14688
	14688
	14688
	14688
	15264
	15264
	15264
	15840
	15840

	11
	16416
	16416
	16992
	16992
	16992
	17568
	17568
	17568
	18336
	18336

	12
	18336
	19080
	19080
	19080
	19080
	19848
	19848
	19848
	20616
	20616

	13
	20616
	21384
	21384
	21384
	22152
	22152
	22152
	22920
	22920
	22920

	14
	22920
	23688
	23688
	24496
	24496
	24496
	25456
	25456
	25456
	25456

	15
	24496
	25456
	25456
	25456
	26416
	26416
	26416
	27376
	27376
	27376

	16
	26416
	26416
	27376
	27376
	27376
	28336
	28336
	28336
	29296
	29296

	17
	29296
	29296
	30576
	30576
	30576
	30576
	31704
	31704
	31704
	32856

	18
	31704
	32856
	32856
	32856
	34008
	34008
	34008
	35160
	35160
	35160

	19
	35160
	35160
	35160
	36696
	36696
	36696
	37888
	37888
	37888
	39232

	20
	37888
	37888
	39232
	39232
	39232
	40576
	40576
	40576
	42368
	42368

	21
	40576
	40576
	42368
	42368
	42368
	43816
	43816
	43816
	45352
	45352

	22
	43816
	43816
	45352
	45352
	45352
	46888
	46888
	46888
	48936
	48936

	23
	46888
	46888
	46888
	48936
	48936
	48936
	51024
	51024
	51024
	51024

	24
	48936
	51024
	51024
	51024
	52752
	52752
	52752
	52752
	55056
	55056

	25
	51024
	52752
	52752
	52752
	55056
	55056
	55056
	55056
	57336
	57336

	26
	59256
	59256
	61664
	61664
	61664
	63776
	63776
	63776
	66592
	66592
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	2792
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	2
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	17568
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	18336
	18336
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	19848
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	12
	20616
	21384
	21384
	21384
	21384
	22152
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	46888
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	51024

	22
	48936
	48936
	51024
	51024
	51024
	51024
	52752
	52752
	52752
	55056
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	57336
	57336
	57336
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	57336
	57336
	57336
	57336
	59256
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	59256
	61664
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	25
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	61664
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	75376
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	75376
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	75376


[TS 36.306 clause 4.1]

The UE Category parameter defines a combined uplink and downlink capability. The parameters set by the UE Category are defined in subclause 4.2. Tables 4.1-1 and 4.1-2 define the downlink and, respectively, uplink physical layer parameter values for each UE Category. 

Table 4.1-1: Downlink physical layer parameter values set by UE Category

	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	302752
	151376
	3667200
	4


Table 4.1-2: Uplink physical layer parameter values set by UE Category

	UE Category
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	Category 1
	5160
	No

	Category 2
	25456
	No

	Category 3
	51024
	No

	Category 4
	51024
	No

	Category 5
	75376
	Yes


7.1.7.2.1.3
Test description
7.1.7.2.1.3.1
Pre-test conditions

System Simulator 

-
Cell 1.

-
Uplink and downlink bandwidth set to 20 MHz (to enable testing of 
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up to maximum value).
UE:

None.

Preamble

-
The UE is in state Loopback Activated (state 4) according to [18].

7.1.7.2.1.3.2
Test procedure sequence

Table 7.1.7.2.1.3.2-1: Maximum TBsize for different UE categories

	UE Category
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI

	Category 1
	5160

	Category 2
	25456

	Category 3
	51024

	Category 4
	51024

	Category 5
	75376


Table 7.1.7.2.1.3.2-2: Number of downlink PDCP SDUs and PDCP SDU size used as test data

	TBsize 

[bits]
	Number of PDCP SDUs, NSDUs
	PDCP SDU size of each PDCP SDU

[bits]

See note 1
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	Note 1:
Each PDCP SDU is limited to [TBD] octets (keep below maximum SDU size of ESM as specified in TS 24.301 clause 9.9.4.12). 


Table 7.1.7.2.1.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	1
	The SS ignores scheduling requests and does not allocate any uplink grant.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 2 to 7 are repeated for values of 
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 from 1 to 110 and 
[image: image503.wmf]MCS

I

from 0 to 28, where 
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satisfies values equal to 
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and where 
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 is a set of non-negative integers.
	-
	-
	-
	-

	2
	SS looks up 
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in table 8.6.1-1 in TS 36.213 based on the value of
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. SS looks up TBsize in table 7.1.7.2.1-1 in TS 36.213 based on values of 
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 and 
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.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 3 to 7 are performed if  TBsize is less or equal to UE capability  “Maximum number of UL-SCH transport block bits received within a TTI” as specified in Table 7.1.7.2.1.3.2-1.
	-
	-
	-
	-

	3
	SS creates one or more PDCP SDUs, depending on TBsize, in accordance with Table 7.1.7.2.1.3.2-2.
	-
	-
	-
	-

	4
	SS transmits all PDCP SDUs (NSDUs) as created in step 3 in a MAC PDU.
	<--
	MAC PDU (NSDUs x PDCP SDU)
	-
	-

	5
	The SS responds to any scheduling requests by a PUSCH scheduling indicating DCI Format 0 with a RVI correspondent to 
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as specified in 8.1 in TS 36.213 and Modulation and coding scheme 
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as specified in Table 8.6.1-1 in TS 36.213.
	<--
	(UL Grant)

DCI: (DCI Format 0, RVI (
[image: image513.wmf]PRB

N

),
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)
	-
	-

	6
	The SS ignores scheduling requests and does not allocate any uplink grant.
	-
	-
	-
	-

	7
	CHECK: Does UE return the same number of PDCP SDUs with same content as transmitted by the UE using the Resource Block Assignment and Modulation and coding scheme as configured by the SS in step 5?
	-->
	MAC PDU (NSDUs x PDCP SDU)
	1
	P


7.1.7.2.1.3.3
Specific Message Contents

None

7.2
RLC
7.2.1
General
For UM tests, the UM test DRB is set up using the Generic Procedure described in clause 4.5 of [18], with the parameters described in clause 4.8.2.1.3.1 of [18], except for the tests that explicitly specify a different DRB configuration.

For AM tests, the AM test DRB is set up using the Generic Procedure described in clause 4.5 of [18], with the parameters described in clause 4.8.2.1.3.2 of [18], except for the tests that explicitly specify a different DRB configuration.

7.2.2
Unacknowledged Mode

7.2.2.1
UM RLC / Segmentation and Reassembly / 5-bit SN /  "Framing Info Field"

7.2.2.1.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { UE receives a 5 bit SN configured UMD PDU containing a FI field set to 00 }

    then { UE correctly decodes the received UMD PDU }

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { UE receives a 5 bit SN configured UMD PDU containing a FI field set to 01 }

    then { UE correctly decodes the received UMD PDU }

            }

(3)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { UE receives a 5 bit SN configured UMD PDU containing a FI field set to 11 }

    then { UE correctly decodes the received UMD PDU }

            }

(4)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { UE receives a 5 bit SN configured UMD PDU containing a FI field set to 10 }

    then { UE correctly decodes the received UMD PDU }

            }

7.2.2.1.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.322, clause 6.2.1.3 and 6.2.2.6.

[TS 36.322, clause 6.2.1.3]
…
An UM RLC entity is configured by RRC to use either a 5 bit SN or a 10 bit SN. When the 5 bit SN is configured, the length of the fixed part of the UMD PDU header is one byte. When the 10 bit SN is configured, the fixed part of the UMD PDU header is identical to the fixed part of the AMD PDU header, except for D/C, RF and P fields all being replaced with R1 fields. The extension part of the UMD PDU header is identical to the extension part of the AMD PDU header (regardless of the configured SN size).
…
[TS 36.322, clause 6.2.2.6]

Length: 2 bits.

The FI field indicates whether a RLC SDU is segmented at the beginning and/or at the end of the Data field. Specifically, the FI field indicates whether the first byte of the Data field corresponds to the first byte of a RLC SDU, and whether the last byte of the Data field corresponds to the last byte of a RLC SDU. The interpretation of the FI field is provided in Table 6.2.2.6-1.

Table 6.2.2.6-1: FI field interpretation
	Value
	Description

	00
	First byte of the Data field corresponds to the first byte of a RLC SDU.

Last byte of the Data field corresponds to the last byte of a RLC SDU.

	01
	First byte of the Data field corresponds to the first byte of a RLC SDU.

Last byte of the Data field does not correspond to the last byte of a RLC SDU.

	10
	First byte of the Data field does not correspond to the first byte of a RLC SDU.

Last byte of the Data field corresponds to the last byte of a RLC SDU.

	11
	First byte of the Data field does not correspond to the first byte of a RLC SDU.

Last byte of the Data field does not correspond to the last byte of a RLC SDU.


7.2.2.1.3
Test description

7.2.2.1.3.1
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18] with the exceptions listed in table 7.2.2.1.3.1-1.

Table 7.2.2.1.3.1-1: RLC parameters

	Uplink RLC
	

	
sn-FieldLength
	size5

	Downlink RLC
	

	
sn-FieldLength
	size5


7.2.2.1.3.2
Test procedure sequence

Table 7.2.2.1.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits UMD PDU#1 containing a complete RLC SDU#1 (FI field = 00).
	<--
	UMD PDU#1
	-
	-

	2
	Check: Does the UE transmit RLC SDU#1?
	-->
	(RLC SDU#1)
	1
	P

	3
	The SS transmits UMD PDU#2 containing the first segment of RLC SDU#2 (FI field = 01).
	<--
	UMD PDU#2
	-
	-

	4
	The SS transmits UMD PDU#3 containing the second segment of RLC SDU#2 (FI field = 11).
	<--
	UMD PDU#3
	-
	-

	5
	The SS transmits UMD PDU#4 containing the last segment of RLC SDU#2 (FI field = 10).
	<--
	UMD PDU#4
	-
	-

	6
	Check: Does the UE transmit RLC SDU#2?
	-->
	(RLC SDU#2)
	2,3,4
	P


7.2.2.1.3.3
Specific message contents

None.

7.2.2.2
UM RLC / Segmentation and Reassembly / 10-bit SN / "Framing Info Field"

7.2.2.2.1
Test Purpose (TP)

 (1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { UE receives a 10 bit SN configured UMD PDU containing a FI field set to 00 }

    then { UE correctly decodes the received UMD PDU }

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { UE receives a 10 bit SN configured UMD PDU containing a FI field set to 01 }

    then { UE correctly decodes the received UMD PDU }

            }

(3)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { UE receives a 10 bit SN configured UMD PDU containing a FI field set to 11 }

    then { UE correctly decodes the received UMD PDU }

            }

(4)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { UE receives a 10 bit SN configured UMD PDU containing a FI field set to 10 }

    then { UE correctly decodes the received UMD PDU }

            }

7.2.2.2.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.322, clause 6.2.1.3 and 6.2.2.6.

[TS 36.322, clause 6.2.1.3]
…
An UM RLC entity is configured by RRC to use either a 5 bit SN or a 10 bit SN. When the 5 bit SN is configured, the length of the fixed part of the UMD PDU header is one byte. When the 10 bit SN is configured, the fixed part of the UMD PDU header is identical to the fixed part of the AMD PDU header, except for D/C, RF and P fields all being replaced with R1 fields. The extension part of the UMD PDU header is identical to the extension part of the AMD PDU header (regardless of the configured SN size).
…
[TS 36.322, clause 6.2.2.6]

Length: 2 bits.

The FI field indicates whether a RLC SDU is segmented at the beginning and/or at the end of the Data field. Specifically, the FI field indicates whether the first byte of the Data field corresponds to the first byte of a RLC SDU, and whether the last byte of the Data field corresponds to the last byte of a RLC SDU. The interpretation of the FI field is provided in Table 6.2.2.6-1.
Table 6.2.2.6-1: FI field interpretation
	Value
	Description

	00
	First byte of the Data field corresponds to the first byte of a RLC SDU.

Last byte of the Data field corresponds to the last byte of a RLC SDU.

	01
	First byte of the Data field corresponds to the first byte of a RLC SDU.

Last byte of the Data field does not correspond to the last byte of a RLC SDU.

	10
	First byte of the Data field does not correspond to the first byte of a RLC SDU.

Last byte of the Data field corresponds to the last byte of a RLC SDU.

	11
	First byte of the Data field does not correspond to the first byte of a RLC SDU.

Last byte of the Data field does not correspond to the last byte of a RLC SDU.


7.2.2.2.3
Test description

7.2.2.2.3.1
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].
7.2.2.2.3.2
Test procedure sequence

Table 7.2.2.2.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits UMD PDU#1 containing a complete RLC SDU#1 (FI field = 00).
	<--
	UMD PDU#1
	-
	-

	2
	Check: Does the UE transmit RLC SDU#1?
	-->
	(RLC SDU#1)
	1
	P

	3
	The SS transmits UMD PDU#2 containing the first segment of RLC SDU#2 (FI field = 01).
	<--
	UMD PDU#2
	-
	-

	4
	The SS transmits UMD PDU#3 containing the second segment of RLC SDU#2 (FI field = 11).
	<--
	UMD PDU#3
	-
	-

	5
	The SS transmits UMD PDU#4 containing the last segment of RLC SDU#2 (FI field = 10).
	<--
	UMD PDU#4
	-
	-

	6
	Check: Does the UE transmit RLC SDU#2?
	-->
	(RLC SDU#2)
	2, 3, 4
	P


7.2.2.2.3.3
Specific message contents

None.

7.2.2.3
UM RLC / Reassembly / 5-bit SN / LI value > PDU size

7.2.2.3.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { UE receives a 5 bit SN configured RLC PDU with Length Indicator value larger than RLC PDU size }

    then { UE discards the RLC PDU }
            }

7.2.2.3.2
Conformance requirements

See TS 36.322 clauses 6.2.2.5 and 5.5.1

References: The conformance requirements covered in the present TC are specified in: TS 36.322, clause 5.5.1 and 6.2.2.5.

[TS 36.322, clause 5.5.1]

When an RLC entity receives an RLC PDU that contains reserved or invalid values, the RLC entity shall:

-
discard the received PDU.

[TS 36.322, clause 6.2.2.5]

Length: 11 bits.

The LI field indicates the length in bytes of the corresponding Data field element present in the RLC data PDU delivered/received by an UM or an AM RLC entity. The first LI present in the RLC data PDU header corresponds to the first Data field element present in the Data field of the RLC data PDU, the second LI present in the RLC data PDU header corresponds to the second Data field element present in the Data field of the RLC data PDU, and so on. The value 0 is reserved.
7.2.2.3.3
Test description

7.2.2.3.3.1
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18] with the exceptions listed in table 7.2.2.3.3.1-1.

Table 7.2.2.3.3.1-1: RLC parameters

	Uplink RLC
	

	
sn-FieldLength
	size5

	Downlink RLC
	

	
sn-FieldLength
	size5


7.2.2.3.3.2
Test procedure sequence

Table 7.2.2.3.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION: the behaviour described in table 7.2.2.3.3.2-2 runs in parallel with steps 1 to 5 below.
	-
	-
	-
	-

	1
	The SS transmits UMD PDU#1 containing first segment of RLC SDU#1.
	<--
	UMD PDU#1
	-
	-

	2
	The SS transmits UMD PDU#2 containing last segment of RLC SDU#1 and first segment of RLC SDU#2.
	<--
	UMD PDU#2
	-
	-

	3
	The SS transmits UMD PDU#3 containing last segment of RLC SDU#2, first segment of RLC SDU#3 and with Length Indicator that points beyond the end of the UMD PDU#3.
	<--
	UMD PDU#3
	-
	-

	4
	The SS transmits UMD PDU#4 containing last segment of RLC SDU#3.
	<--
	UMD PDU#4
	-
	-

	5
	The SS transmits UMD PDU#5 containing RLC SDU#4.
	<--
	UMD PDU#5
	-
	-


Table 7.2.2.3.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: Does the UE send RLC SDU#1?
	-->
	(RLC SDU#1)
	-
	-

	2
	Check: Does the UE send RLC SDU#2?
	-->
	(RLC SDU#2)
	1
	F

	3
	Check: Does the UE send RLC SDU#3?
	-->
	(RLC SDU#3)
	1
	F

	4
	Check: Does the UE send RLC SDU#4?
	-->
	(RLC SDU#4)
	1
	P


7.2.2.3.3.3
Specific message contents

None.

7.2.2.4
UM RLC/ Reassembly / 10-bit SN / LI value > PDU size

7.2.2.4.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { UE receives an RLC PDU with Length Indicator value larger than RLC PDU size }

    then { UE discards the RLC PDU }

            }

7.2.2.4.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.322, clause 5.5.1.

[TS 36.322, clause 5.5.1]

When an RLC entity receives an RLC PDU that contains reserved or invalid values, the RLC entity shall:

-
discard the received PDU.

7.2.2.4.3
Test description

7.2.2.4.3.1
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].
7.2.2.4.3.2
Test procedure sequence

Table 7.2.2.4.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION: The behaviour described in table 7.2.2.4.3.2-2 runs in parallel with steps 1 to 5 below.
	-
	-
	-
	-

	1
	The SS transmits UMD PDU#1 containing first segment of RLC SDU#1.
	<--
	UMD PDU#1
	-
	-

	2
	The SS transmits UMD PDU#2 containing last segment of RLC SDU#1 and first segment of RLC SDU#2.
	<--
	UMD PDU#2
	-
	-

	3
	The SS transmits UMD PDU#3 containing last segment of RLC SDU#2, first segment of RLC SDU#3 and with Length Indicator that points beyond the end of the RLC PDU#3.
	<--
	UMD PDU#3
	-
	-

	4
	The SS transmits UMD PDU#4 containing last segment of RLC SDU#3.
	<--
	UMD PDU#4
	-
	-

	5
	The SS transmits UMD PDU#5 containing RLC SDU#4.
	<--
	UMD PDU#5
	-
	-


Table 7.2.2.4.3.2-2: Parallel behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: Does the UE send RLC SDU#1.
	-->
	(RLC SDU#1)
	1
	P

	2
	Check: Does the UE send RLC SDU#2.
	-->
	(RLC SDU#2)
	1
	F

	3
	Check: Does the UE send RLC SDU#3.
	-->
	(RLC SDU#3)
	1
	F

	4
	Check: Does the UE send RLC SDU#4.
	-->
	(RLC SDU#4)
	1
	P


7.2.2.4.3.3
Specific message contents

None.

7.2.2.5
UM RLC / Correct use of Sequence Numbering

7.2.2.5.1
UM RLC / 5-bit SN / Correct use of Sequence Numbering

7.2.2.5.1.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE transmits the first PDU }

    then { UE sets the Sequence Number field equal to 0 }

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE transmits subsequent PDUs }

    then { SN incremented by 1 for each PDU transmitted }

            }

(3)

with { UE in E-UTRA RRC_CONNECTED state and an UM RLC DRB is configured using 5 bit SN }

ensure that {

  when { UE transmits more than 32 PDUs }

    then { UE wraps the Sequence Number after transmitting the 32 PDU }

            }

(4)

with { UE in E-UTRA RRC_CONNECTED state and an UM RLC DRB is configured using 5 bit SN }

ensure that {

  when { more than 32 PDUs are sent to UE }

    then { UE accepts PDUs with SNs that wrap around every 32 PDU }

            }

7.2.2.5.1.2 
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322, clause 5.1.2.1.1, 5.1.2.2, 6.2.1.3, 6.2.2.3 and 7.1.

[TS 36.322, clause 5.1.2.1.1]

When delivering a new UMD PDU to lower layer, the transmitting UM RLC entity shall:

-
set the SN of the UMD PDU to VT(US), and then increment VT(US) by one.

[TS 36.322, clause 5.1.2.2]

The receiving UM RLC entity shall maintain a reordering window according to state variable VR(UH) as follows:

-
a SN falls within the reordering window if (VR(UH) – UM_Window_Size) <= SN < VR(UH);

-
a SN falls outside of the reordering window otherwise.

When receiving an UMD PDU from lower layer, the receiving UM RLC entity shall:

-
either discard the received UMD PDU or place it in the reception buffer (see sub clause 5.1.2.2.2);

-
if the received UMD PDU was placed in the reception buffer:

-
update state variables, reassemble and deliver RLC SDUs to upper layer and start/stop t-Reordering as needed (see sub clause 5.1.2.2.3);

…

When an UMD PDU with SN = x is received from lower layer, the receiving UM RLC entity shall:

-
if VR(UR) < x < VR(UH) and the UMD PDU with SN = x has been received before; or

-
if (VR(UH) – UM_Window_Size) <= x < VR(UR):
-
discard the received UMD PDU;
-
else:

-
place the received UMD PDU in the reception buffer.

…

When an UMD PDU with SN = x is placed in the reception buffer, the receiving UM RLC entity shall:

-
if x falls outside of the reordering window:

-
update VR(UH) to x + 1;
-
reassemble RLC SDUs from any UMD PDUs with SN that falls outside of the reordering window, remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer in sequence if not delivered before;

-
if VR(UR) falls outside of the reordering window:

-
set VR(UR) to (VR(UH) – UM_Window_Size);

-
if the reception buffer contains an UMD PDU with SN = VR(UR):

-
update VR(UR) to the SN of the first UMD PDU with SN > current VR(UR) that has not been received;

-
reassemble RLC SDUs from any UMD PDUs with SN < updated VR(UR), remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer in sequence if not delivered before;
…
[TS 36.322, clause 6.2.1.3]
…
An UM RLC entity is configured by RRC to use either a 5 bit SN or a 10 bit SN. When the 5 bit SN is configured, the length of the fixed part of the UMD PDU header is one byte. When the 10 bit SN is configured, the fixed part of the UMD PDU header is identical to the fixed part of the AMD PDU header, except for D/C, RF and P fields all being replaced with R1 fields. The extension part of the UMD PDU header is identical to the extension part of the AMD PDU header (regardless of the configured SN size).
…
[TS 36.322, clause 6.2.2.3]

Length: 5 bits or 10 bits (configurable) for UMD PDU.

The SN field indicates the sequence number of the corresponding UMD…The sequence number is incremented by one for every UMD...

[TS 36.322, clause 7.1]

All state variables and all counters are non-negative integers.

…

All state variables related to UM data transfer can take values from 0 to [2[sn-FieldLength] – 1]. All arithmetic operations contained in the present document on state variables related to UM data transfer are affected by the UM modulus (i.e. final value = [value from arithmetic operation] modulo 2[sn-FieldLength].

…

When performing arithmetic comparisons of state variables or SN values, a modulus base shall be used. 
…

VR(UH) – UM_Window_Size shall be assumed as the modulus base at the receiving side of an UM RLC entity. This modulus base is subtracted from all the values involved, and then an absolute comparison is performed (e.g. (VR(UH) – UM_Window_Size) <= SN < VR(UH) is evaluated as [(VR(UH) – UM_Window_Size) – (VR(UH) – UM_Window_Size)] modulo 2[sn-FieldLength] <= [SN – (VR(UH) – UM_Window_Size)] modulo 2[sn-FieldLength] < [VR(UH) – (VR(UH) – UM_Window_Size)] modulo 2[sn-FieldLength]).

…

Each transmitting UM RLC entity shall maintain the following state variables:

a) VT(US)

This state variable holds the value of the SN to be assigned for the next newly generated UMD PDU. It is initially set to 0, and is updated whenever the UM RLC entity delivers an UMD PDU with SN = VT(US).

Each receiving UM RLC entity shall maintain the following state variables:

a) VR(UR) – UM receive state variable

This state variable holds the value of the SN of the earliest UMD PDU that is still considered for reordering. It is initially set to 0.

b) VR(UX) – UM t-Reordering state variable

This state variable holds the value of the SN following the SN of the UMD PDU which triggered t-Reordering.
c) VR(UH) – UM highest received state variable

This state variable holds the value of the SN following the SN of the UMD PDU with the highest SN among received UMD PDUs, and it serves as the higher edge of the reordering window. It is initially set to 0.

7.2.2.5.1.3
Test description

7.2.2.5.1.3.1 
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.

Preamble:

-
UE is in state Loopback Activated (state 4) according to [18] with the exceptions listed in table 7.2.2.5.1.3.1-1.

Table 7.2.2.5.1.3.1-1: RLC parameters

	Uplink RLC
	

	
sn-FieldLength
	size5

	Downlink RLC
	

	
sn-FieldLength
	size5


7.2.2.5.1.3.2 
Test procedure sequence

Table 7.2.2.5.1.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	-
	EXCEPTION:
Step 3 to 4 is executed 31 times.
	-
	-
	-
	-

	1
	The SS transmits an UMD PDU. SN equals 0.
	<--
	UMD PDU
	-
	-

	2
	Check: Does the UE transmit an UMD PDU with SN = 0?
	-->
	UMD PDU
	1
	P

	3
	The SS transmits an UMD PDU. SN equals 1 and is incremented for each PDU transmitted.
	<--
	UMD PDU
	-
	-

	4
	Check: Does the UE transmit an UMD PDU with SN increased by 1 compared with the previous one?
	-->
	UMD PDU
	2
	P

	5
	The SS transmits an UMD PDU. SN equals 0. 
	<--
	UMD PDU
	-
	-

	6
	Check: Does the UE transmit an UMD PDU with SN=0?
	-->
	UMD PDU
	3, 4
	P


7.2.2.5.1.3.3
Specific message contents

None.

7.2.2.5.2
UM RLC / 10-bit SN / Correct use of Sequence Numbering

7.2.2.5.2.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE transmits the first PDU }

    then { UE sets the Sequence Number field equal to 0 }

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE transmits subsequent PDUs }

    then { SN incremented by 1 for each PDU transmitted }

            }

(3)

with { UE in E-UTRA RRC_CONNECTED state and an UM RLC DRB is configured using 10 bit SN }

ensure that {

  when { UE transmits more than 1024 PDUs }

    then { UE wraps the Sequence Number after transmitting the 1024 PDU }

            }

(4)

with { UE in E-UTRA RRC_CONNECTED state and an UM RLC DRB is configured using 10 bit SN }

ensure that {

  when { more than 1024 PDUs are sent to UE }

    then { UE accepts PDUs with SNs that wrap around every 1024 PDU }

            }

7.2.2.5.2.2 
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322, clause 5.1.2.1.1, 5.1.2.2, 6.2.1.3, 6.2.2.3 and 7.1.

[TS 36.322, clause 5.1.2.1.1]

When delivering a new UMD PDU to lower layer, the transmitting UM RLC entity shall:

-
set the SN of the UMD PDU to VT(US), and then increment VT(US) by one.

[TS 36.322, clause 5.1.2.2]

The receiving UM RLC entity shall maintain a reordering window according to state variable VR(UH) as follows:

-
a SN falls within the reordering window if (VR(UH) – UM_Window_Size) <= SN < VR(UH);

-
a SN falls outside of the reordering window otherwise.

When receiving an UMD PDU from lower layer, the receiving UM RLC entity shall:

-
either discard the received UMD PDU or place it in the reception buffer (see sub clause 5.1.2.2.2);

-
if the received UMD PDU was placed in the reception buffer:

-
update state variables, reassemble and deliver RLC SDUs to upper layer and start/stop T_reordering as needed (see sub clause 5.1.2.2.3);

…

When an UMD PDU with SN = x is received from lower layer, the receiving UM RLC entity shall:

-
if VR(UR) < x < VR(UH) and the UMD PDU with SN = x has been received before; or

-
if (VR(UH) – UM_Window_Size) <= x < VR(UR):
-
discard the received UMD PDU;
-
else:

-
place the received UMD PDU in the reception buffer.

…

When an UMD PDU with SN = x is placed in the reception buffer, the receiving UM RLC entity shall:

-
if x falls outside of the reordering window:

-
update VR(UH) to x + 1;
-
reassemble RLC SDUs from any UMD PDUs with SN that falls outside of the reordering window, remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer in sequence if not delivered before;

-
if VR(UR) falls outside of the reordering window:

-
set VR(UR) to (VR(UH) – UM_Window_Size);

-
if the reception buffer contains an UMD PDU with SN = VR(UR):

-
update VR(UR) to the SN of the first UMD PDU with SN > current VR(UR) that has not been received;

-
reassemble RLC SDUs from any UMD PDUs with SN < updated VR(UR), remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer in sequence if not delivered before;
…
 [TS 36.322, clause 6.2.1.3]

…

An UM RLC entity is configured by RRC to use either a 5 bit SN or a 10 bit SN. When the 5 bit SN is configured, the length of the fixed part of the UMD PDU header is one byte. When the 10 bit SN is configured, the fixed part of the UMD PDU header is identical to the fixed part of the AMD PDU header, except for D/C, RF and P fields all being replaced with R1 fields. The extension part of the UMD PDU header is identical to the extension part of the AMD PDU header (regardless of the configured SN size).
…
[TS 36.322, clause 6.2.2.3]

Length: 5 bits or 10 bits (configurable) for UMD PDU.

The SN field indicates the sequence number of the corresponding UMD…The sequence number is incremented by one for every UMD...

[TS 36.322, clause 7.1]
…
All state variables and all counters are non-negative integers.

…

All state variables related to UM data transfer can take values from 0 to [2[sn-FieldLength]– 1]. All arithmetic operations contained in the present document on state variables related to UM data transfer are affected by the UM modulus (i.e. final value = [value from arithmetic operation] modulo 2[sn-FieldLength]).

…

When performing arithmetic comparisons of state variables or SN values, a modulus base shall be used. 
…

VR(UH) – UM_Window_Size shall be assumed as the modulus base at the receiving side of an UM RLC entity. This modulus base is subtracted from all the values involved, and then an absolute comparison is performed (e.g. (VR(UH) – UM_Window_Size) <= SN < VR(UH) is evaluated as [(VR(UH) – UM_Window_Size) – (VR(UH) – UM_Window_Size)] modulo 2[sn-FieldLength] <= [SN – (VR(UH) – UM_Window_Size)] modulo 2[sn-FieldLength] < [VR(UH) – (VR(UH) – UM_Window_Size)] modulo 2[sn-FieldLength]).

…

Each transmitting UM RLC entity shall maintain the following state variables:

a) VT(US)

This state variable holds the value of the SN to be assigned for the next newly generated UMD PDU. It is initially set to 0, and is updated whenever the UM RLC entity delivers an UMD PDU with SN = VT(US).

Each receiving UM RLC entity shall maintain the following state variables:

a) VR(UR) – UM receive state variable

This state variable holds the value of the SN of the earliest UMD PDU that is still considered for reordering. It is initially set to 0.

b) VR(UX) – UM T_reordering state variable

This state variable holds the value of the SN following the SN of the UMD PDU which triggered t-Reordering.
c) VR(UH) – UM highest received state variable

This state variable holds the value of the SN following the SN of the UMD PDU with the highest SN among received UMD PDUs, and it serves as the higher edge of the reordering window. It is initially set to 0.

7.2.2.5.2.3
Test description

7.2.2.5.2.3.1 
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.

Preamble:

-
UE is in state Loopback Activated (state 4) according to [18].
7.2.2.5.2.3.2
Test procedure sequence

Table 7.2.2.5.2.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	-
	EXCEPTION:
Step 3 to 4 is executed 1023 times.
	-
	-
	-
	-

	1
	The SS transmits an UMD PDU. SN equals 0.
	<--
	UMD PDU
	-
	-

	2
	Check: Does the UE transmit an UMD PDU with SN = 0?
	-->
	UMD PDU
	1
	P

	3
	The SS transmits an UMD PDU. SN equals 1 and is incremented for each PDU transmitted.
	<--
	UMD PDU
	-
	-

	4
	Check: Does the UE transmit an UMD PDU with SN increased by 1 compared with the previous one?
	-->
	UMD PDU
	2
	P

	5
	The SS transmits an UMD PDU. SN equals 0. 
	<--
	UMD PDU
	-
	-

	6
	Check: Does the UE transmit an UMD PDU with SN=0?
	-->
	UMD PDU
	3, 4
	P


7.2.2.5.2.3.3
Specific message contents

None. 

7.2.2.6
UM RLC / Concatenation, Segmentation and Reassembly

7.2.2.6.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { The UE has multiple RLC SDUs in the transmission buffer that fits into the available UMD PDU size }

    then { The UE concatenates the RLC SDUs in the transmission buffer into one UMD PDU and transmits it}

      }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { The UE receives UMD PDUs containing concatenated RLC SDUs}

    then { The UE reassembles the RLC SDUs in accordance with the Framing Info and Length Indicators indicated in UMD PDUs }

      }

(3)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { The UE has RLC SDU in the transmission buffer that does not fit into the available UMD PDU size }

    then { The UE segments the RLC SDU in accordance with the Framing Info and Length Indicators indicated in UMD PDUs }

      }

7.2.2.6.2 
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322, clause 4.2.1.2.2, 4.2.1.2.3, 4.4, 6.2.1.3 and 6.2.2.6.

[TS 36.322, clause 4.2.1.2.2]

When a transmitting UM RLC entity forms UMD PDUs from RLC SDUs, it shall:

-
segment and/or concatenate the RLC SDUs so that the UMD PDUs fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity notified by lower layer;

-
include relevant RLC headers in the UMD PDU.
[TS 36.322, clause 4.2.1.2.3]

When a receiving UM RLC entity receives UMD PDUs, it shall:
…
-
reassemble RLC SDUs from the reordered UMD PDUs (not accounting for RLC PDUs for which losses have been detected) and deliver the RLC SDUs to upper layer in ascending order of the RLC SN;

…

[TS 36.322, clause 4.4]

The following functions are supported by the RLC sub layer:

…
-
concatenation, segmentation and reassembly of RLC SDUs (only for UM and AM data transfer);
…
[TS 36.322, clause 6.2.1.3]

UMD PDU consists of a Data field and an UMD PDU header.

UMD PDU header consists of a fixed part (fields that are present for every UMD PDU) and an extension part (fields that are present for an UMD PDU when necessary). The fixed part of the UMD PDU header itself is byte aligned and consists of a FI, an E and a SN. The extension part of the UMD PDU header itself is byte aligned and consists of E(s) and LI(s).

An UM RLC entity is configured by RRC to use either a 5 bit SN or a 10 bit SN. When the 5 bit SN is configured, the length of the fixed part of the UMD PDU header is one byte. When the 10 bit SN is configured, the fixed part of the UMD PDU header is identical to the fixed part of the AMD PDU header, except for D/C, RF and P fields all being replaced with R1 fields. The extension part of the UMD PDU header is identical to the extension part of the AMD PDU header (regardless of the configured SN size).
An UMD PDU header consists of an extension part only when more than one Data field elements are present in the UMD PDU, in which case an E and a LI are present for every Data field element except the last. Furthermore, when an UMD PDU header consists of an odd number of LI(s), four padding bits follow after the last LI.
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Figure 6.2.1.3-1: UMD PDU with 5 bit SN (No LI)
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Figure 6.2.1.3-2: UMD PDU with 10 bit SN (No LI)
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Figure 6.2.1.3-3: UMD PDU with 5 bit SN (Odd number of LIs, i.e. K = 1, 3, 5, …)
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Figure 6.2.1.3-4: UMD PDU with 5 bit SN (Even number of LIs, i.e. K = 2, 4, 6, …)
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Figure 6.2.1.3-5: UMD PDU with 10 bit SN (Odd number of LIs, i.e. K = 1, 3, 5, …)
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Figure 6.2.1.3-6: UMD PDU with 10 bit SN (Even number of LIs, i.e. K = 2, 4, 6, …)
[TS 36.322, clause 6.2.2.6]

Length: 2 bits.

The FI field indicates whether a RLC SDU is segmented at the beginning and/or at the end of the Data field. Specifically, the FI field indicates whether the first byte of the Data field corresponds to the first byte of a RLC SDU, and whether the last byte of the Data field corresponds to the last byte of a RLC SDU. The interpretation of the FI field is provided in Table 6.2.2.6-1.

Table 6.2.2.6-1: FI field interpretation
	Value
	Description

	00
	First byte of the Data field corresponds to the first byte of a RLC SDU.

Last byte of the Data field corresponds to the last byte of a RLC SDU.

	01
	First byte of the Data field corresponds to the first byte of a RLC SDU.

Last byte of the Data field does not correspond to the last byte of a RLC SDU.

	10
	First byte of the Data field does not correspond to the first byte of a RLC SDU.

Last byte of the Data field corresponds to the last byte of a RLC SDU.

	11
	First byte of the Data field does not correspond to the first byte of a RLC SDU.

Last byte of the Data field does not correspond to the last byte of a RLC SDU.


7.2.2.6.3
Test description

7.2.2.6.3.1 
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].

7.2.2.6.3.2 
Test procedure sequence

Table 7.2.2.6.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS ignores scheduling requests and does not allocate any uplink grant.
	-
	-
	-
	-

	2
	The SS transmits UMD PDU#1. This PDU carries SDU#1 with size of 50 bytes.
	<--
	UMD PDU#1 (RLC SDU#1)
	-
	-

	3
	The SS transmits UMD PDU#2. This PDU carries SDU#2 with size of 50 bytes.
	<--
	UMD PDU#2 (RLC SDU#2)
	-
	-

	4
	SS transmits UL grants to enable UE to return RLC SDU#1 and RLC SDU#2 both in one UMD PDU.
	<--
	(UL grants)
	-
	-

	5
	Check: Does UE transmit RLC SDU#1 and RLC SDU#2 within UMD PDU with FI field set to ‘00’, E field in the fixed part set to ‘1’, first E field in the extension part set to ‘0’ and first LI field set to 50 bytes?
	-->
	UMD PDU#1 (RLC SDU#1 and RLC SDU#2)
	1
	P

	6
	SS transmits an UMD PDU#3 including RLC SDU#3 and RLC SDU#4 each with size of 50 bytes. Header of UMD PDU#3 contains FI=’00’, E=’1’, SN=2, E1=’0’, LI1=’50’.
	<--
	UMD PDU#3 (RLC SDU#3 and RLC SDU#4)
	-
	-

	7
	SS transmits UL grants to enable UE to return each RLC SDU in one UMD PDU.
	<--
	(UL grants)
	-
	-

	8
	Check: Does UE transmit RLC SDU#3 within an UMD PDU with FI field set to ‘00’ and E field in the fixed part set to ‘0’?
	-->
	UMD PDU#3 (RLC SDU#3)
	2
	P

	9
	Check: Does UE transmit RLC SDU#4 within an UMD PDU with FI field set to ‘00’ and E field in the fixed part set to ‘0’?
	-->
	UMD PDU#4 (RLC SDU#4)
	2
	P

	10
	The SS transmits UMD PDU#4. This PDU carries SDU#5 with size of 50 bytes.
	<--
	UMD PDU#4 (RLC SDU#5)
	-
	-

	11
	SS transmits UL grants to enable UE to return RLC SDU#5 in two UMD PDUs.
	<--
	(UL grants)
	-
	-

	12
	Check: Does UE transmit 1st part of RLC SDU#5 within UMD PDU#5 with FI field set to ‘01’ and E field in the fixed part set to ‘0’?
	-->
	UMD PDU#5
	3
	P

	13
	Check: Does UE transmit last part of RLC SDU#5 within an UMD PDU#6 with FI field set to ‘10’and E field in the fixed part set to ‘0’?
	-->
	UMD PDU#6
	3
	P


7.2.2.6.3.3
Specific message contents

None.

7.2.2.7
UM RLC / In sequence delivery of upper layers PDUs without residual loss of RLC PDUs / Maximum re-ordering delay below t-Reordering
7.2.2.7.1
Test Purpose (TP)

(1)

with { UE in E-UTRAN RRC_CONNECTED state }

ensure that {

  when { UE receives missing PDUs within a SN gap before t-Reordering has expired }

    then { RLC reassembles and reorders the UMD PDUs and delivers them to the upper layer in sequence }

            }

7.2.2.7.2 
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322, clause 5.1.2.2.

[TS 36.322, clause 5.1.2.2]

The receiving UM RLC entity shall maintain a reordering window according to state variable VR(UH) as follows:

-
a SN falls within the reordering window if (VR(UH) – UM_Window_Size) <= SN < VR(UH);

-
a SN falls outside of the reordering window otherwise.

When receiving an UMD PDU from lower layer, the receiving UM RLC entity shall:

-
either discard the received UMD PDU or place it in the reception buffer (see sub clause 5.1.2.2.2);

-
if the received UMD PDU was placed in the reception buffer:

-
update state variables, reassemble and deliver RLC SDUs to upper layer and start/stop t-Reordering as needed (see sub clause 5.1.2.2.3);

…
When an UMD PDU with SN = x is received from lower layer, the receiving UM RLC entity shall:

-
if VR(UR) < x < VR(UH) and the UMD PDU with SN = x has been received before; or

-
if (VR(UH) – UM_Window_Size) <= x < VR(UR):
-
discard the received UMD PDU;
-
else:

-
place the received UMD PDU in the reception buffer.

…
When an UMD PDU with SN = x is placed in the reception buffer, the receiving UM RLC entity shall:

-
if x falls outside of the reordering window:

-
update VR(UH) to x + 1;
-
reassemble RLC SDUs from any UMD PDUs with SN that falls outside of the reordering window, remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer in sequence if not delivered before;

-
if VR(UR) falls outside of the reordering window:

-
set VR(UR) to (VR(UH) – UM_Window_Size);

-
if the reception buffer contains an UMD PDU with SN = VR(UR):

-
update VR(UR) to the SN of the first UMD PDU with SN > current VR(UR) that has not been received;

-
reassemble RLC SDUs from any UMD PDUs with SN < updated VR(UR), remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer in sequence if not delivered before;

-
if t-Reordering is running:

-
if VR(UX) <= VR(UR); or
-
if VR(UX) falls outside of the reordering window and VR(UX) is not equal to VR(UH)::
-
stop and reset t-Reordering;
-
if t-Reordering is not running (includes the case when t-Reordering is stopped due to actions above):

-
if VR(UH) > VR(UR):
-
start t-Reordering;
-
set VR(UX) to VR(UH).
7.2.2.7.3
Test description

7.2.2.7.3.1 
Pre-test conditions

System Simulator:

-
Cell 1.

UE:

None.

Preamble

-
UE is in state Loopback Activated (state 4) according to [18] with the exceptions listed in table 7.2.2.7.3.1-1.

Table 7.2.2.7.3.1-1: RLC parameters

	Downlink RLC
	

	
t-Reordering
	ms200


7.2.2.7.3.2 Test procedure sequence

Table 7.2.2.7.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits an UMD PDU. This PDU carries SDU#1. SN equals 0.
	<--
	UMD PDU#1
	
	

	2
	Check: Does the UE transmit RLC SDU#1? 
	-->
	(RLC SDU#1)
	-
	-

	3
	The SS transmits an UMD PDU. This PDU contains the last part of SDU#4. SN equals 3.  The UE starts t-Reordering.
	<--
	UMD PDU#4
	-
	-

	4
	The SS transmits an UMD PDU. This PDU contains the last part of SDU#3, and the 1st part of SDU#4. SN equals 2.  
	<--
	UMD PDU#3
	-
	-

	5
	The SS transmits an UMD PDU. This PDU carries SDU#2 and the 1st part of SDU#3. SN equals 1.  (Note)
	<--
	UMD PDU#2
	-
	-

	6
	Check: Does the UE transmit RLC SDU#2?
	-->
	(RLC SDU#2)
	1
	P

	7
	Check: Does the UE transmit RLC SDU#3?
	-->
	(RLC SDU#3)
	1
	P

	8
	Check: Does the UE transmit RLC SDU#4?
	-->
	(RLC SDU#4)
	1
	P

	Note: 
The UE stops t-Reordering, reassembles UMD PDUs and delivers RLC SDU#2, RLC SDU#3 and RLC SDU#4 to the upper layer in sequence.


7.2.2.7.3.3
Specific message contents

None.

7.2.2.8
UM RLC / In sequence delivery of upper layers PDUs without residual loss of RLC PDUs / Maximum re-ordering delay exceeds t-Reordering
7.2.2.8.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { a PDU is received out of order after t-Reordering has expired }

    then { UE discards the corresponding PDU and delivers all correctly received RLC SDUs to upper layer in the correct order }

            }

7.2.2.8.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.322, clause 5.1.2.2.2, 5.1.2.2.3 and 5.1.2.2.4.

[TS 36.322, clause 5.1.2.2.2]

When an UMD PDU with SN = x is received from lower layer, the receiving UM RLC entity shall:

-
if VR(UR) < x < VR(UH) and the UMD PDU with SN = x has been received before; or
-
if (VR(UH) – UM_Window_Size) <= x < VR(UR):
-
discard the received UMD PDU;

-
else:

-
place the received UMD PDU in the reception buffer.

[TS 36.322, clause 5.1.2.2.3]

When an UMD PDU with SN = x is placed in the reception buffer, the receiving UM RLC entity shall:

-
if x falls outside of the reordering window:

-
update VR(UH) to x + 1;

-
reassemble RLC SDUs from any UMD PDUs with SN that falls outside of the reordering window, remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer in ascending order of the RLC SN if not delivered before;

-
if VR(UR) falls outside of the reordering window:

-
set VR(UR) to (VR(UH) – UM_Window_Size);

-
if the reception buffer contains an UMD PDU with SN = VR(UR):

-
update VR(UR) to the SN of the first UMD PDU with SN > current VR(UR) that has not been received;

-
reassemble RLC SDUs from any UMD PDUs with SN < updated VR(UR), remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer in ascending order of the RLC SN if not delivered before;

-
if t-Reordering is running:

-
if VR(UX) <= VR(UR); or

-
if VR(UX) falls outside of the reordering window and VR(UX) is not equal to VR(UH):

-
stop and reset t-Reordering;

-
if t-Reordering is not running (includes the case when t-Reordering is stopped due to actions above):

-
if VR(UH) > VR(UR):
-
start t-Reordering;

-
set VR(UX) to VR(UH).

[TS 36.322, clause 5.1.2.2.4]

When t-Reordering expires, the receiving UM RLC entity shall:

-
update VR(UR) to the SN of the first UMD PDU with SN >= VR(UX) that has not been received;

-
reassemble RLC SDUs from any UMD PDUs with SN < updated VR(UR), remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer in ascending order of the RLC SN if not delivered before;

-
if VR(UH) > VR(UR):

-
start t-Reordering;

-
set VR(UX) to VR(UH).
7.2.2.8.3
Test description

7.2.2.8.3.1
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.
Preamble:
-
The UE is in state Loopback Activated (state 4) according to [18] with the exceptions listed in table 7.2.2.8.3.1-1.
Table 7.2.2.8.3.1-1: RLC parameters

	Downlink RLC
	

	
t-Reordering (ms)
	ms200


7.2.2.8.3.2
Test procedure sequence

Table 7.2.2.8.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION: The behaviour described in table 7.2.2.8.3.2-2 runs in parallel with steps 1 to 4 below.
	-
	-
	-
	-

	1
	The SS transmits RLC PDU#1 containing first segment of RLC SDU#1.
	<--
	UMD PDU#1
	-
	-

	2
	The SS does not transmit RLC PDU#2 containing last segment of RLC SDU#1.
	-
	-
	-
	-

	3
	The SS transmits RLC PDU#3 containing RLC SDU#2.
	<--
	UMD PDU#3
	-
	-

	4
	300ms (1.5 * t-Reordering) after Step 3, the SS transmit RLC PDU#2 containing last segment of RLC SDU#1.
	<--
	UMD PDU#2
	-
	-


Table 7.2.2.8.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: Does the UE send back the RLC SDU#2?
	-->
	(RLC SDU#2)
	1
	P


7.2.2.8.3.3
Specific message contents

None.

7.2.2.9
UM RLC / In sequence delivery of upper layers PDUs with residual loss of RLC PDUs / Maximum re-ordering delay exceeds t-Reordering
7.2.2.9.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { UE detects that RLC PDUs constructing different RLC SDUs are lost }

    then { UE delivers all received RLC SDUs to upper layer in the correct order }

            }

7.2.2.9.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.322, clause 5.1.2.2.2, 5.1.2.2.3 and 5.1.2.2.4.

[TS 36.322, clause 5.1.2.2.2]

When an UMD PDU with SN = x is received from lower layer, the receiving UM RLC entity shall:

-
if VR(UR) < x < VR(UH) and the UMD PDU with SN = x has been received before; or
-
if (VR(UH) – UM_Window_Size) <= x < VR(UR):
-
discard the received UMD PDU;

-
else:

-
place the received UMD PDU in the reception buffer.

[TS 36.322, clause 5.1.2.2.3]

When an UMD PDU with SN = x is placed in the reception buffer, the receiving UM RLC entity shall:

-
if x falls outside of the reordering window:

-
update VR(UH) to x + 1;

-
reassemble RLC SDUs from any UMD PDUs with SN that falls outside of the reordering window, remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer in ascending order of the RLC SN if not delivered before;

-
if VR(UR) falls outside of the reordering window:

-
set VR(UR) to (VR(UH) – UM_Window_Size);

-
if the reception buffer contains an UMD PDU with SN = VR(UR):

-
update VR(UR) to the SN of the first UMD PDU with SN > current VR(UR) that has not been received;

-
reassemble RLC SDUs from any UMD PDUs with SN < updated VR(UR), remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer in ascending order of the RLC SN if not delivered before;

-
if t-Reordering is running:

-
if VR(UX) <= VR(UR); or

-
if VR(UX) falls outside of the reordering window and VR(UX) is not equal to VR(UH):

-
stop and reset t-Reordering;

-
if t-Reordering is not running (includes the case when t-Reordering is stopped due to actions above):

-
if VR(UH) > VR(UR):
-
start t-Reordering;

-
set VR(UX) to VR(UH).

[TS 36.322, clause 5.1.2.2.4]

When t-Reordering expires, the receiving UM RLC entity shall:

-
update VR(UR) to the SN of the first UMD PDU with SN >= VR(UX) that has not been received;

-
reassemble RLC SDUs from any UMD PDUs with SN < updated VR(UR), remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer in ascending order of the RLC SN if not delivered before;

-
if VR(UH) > VR(UR):

-
start t-Reordering.;

-
set VR(UX) to VR(UH).
7.2.2.9.3
Test description

7.2.2.9.3.1
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.

Preamble:

-
UE is in state Loopback Activated (state 4) according to [18] with the exceptions listed in table 7.2.2.9.3.1-1.

Table 7.2.2.9.3.1-1: RLC parameters

	Downlink RLC
	

	
t-Reordering (ms)
	ms200


7.2.2.9.3.2
Test procedure sequence

Table 7.2.2.9.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits UMD PDU#1 containing first segment of RLC SDU#1.
	<--
	UMD PDU#1
	-
	-

	2
	The SS does not transmit UMD PDU#2 containing last segment of RLC SDU#1.
	-
	
	-
	-

	3
	The SS transmits UMD PDU#3 containing first segment of RLC SDU#2.
	<--
	UMD PDU#3
	-
	-

	4
	The SS transmits UMD PDU#4 containing last segment of RLC SDU#2.
	<--
	UMD PDU#4
	-
	-

	5
	The SS transmits UMD PDU#5 containing first segment of RLC SDU#3.
	<--
	UMD PDU#5
	-
	-

	6
	The SS does not transmit UMD PDU#6 containing last segment of RLC SDU#3.
	-
	
	-
	-

	7
	The SS transmits RLC UMD #7 containing first segment of RLC SDU#4.
	<--
	UMD PDU#7
	-
	-

	8
	The SS transmits RLC UMD #8 containing last segment of RLC SDU#4.
	<--
	UMD PDU#8
	-
	-

	9
	Wait for 200 ms to ensure that t-Reordering for the UMD PDU#2 expires.
	-
	-
	-
	-

	10
	Check: Does the UE loop back the RLC SDU#2.
	-->
	(RLC SDU#2)
	1
	P

	11
	Wait for 200 ms to ensure that t-Reordering for the UMD PDU#6 expires.
	-
	-
	-
	-

	12
	Check: Does the UE loop back the RLC SDU#4.
	-->
	(RLC SDU#4)
	1
	P


7.2.2.9.3.3
Specific message contents

None.

7.2.2.10
UM RLC / Duplicated detection of RLC PDUs

7.2.2.10.1
Test Purpose (TP)

(1)

with { UE in E-UTRAN RRC_CONNECTED state }

ensure that {

  when { UE receives duplicate UMD PDUs }

    then { UE discards the duplicate UMD PDUs }

            }

(2)

with { UE in E-UTRAN RRC_CONNECTED state }

ensure that {

  when {  UE receives UMD PDUs with SN gap and duplicate UMD PDUs }

    then { UE discards the duplicate UMD PDUs }

            }

7.2.2.10.2 
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322, clause 4.2.1.2.3 and 5.1.2.2.2.

[TS 36.322, clause 4.2.1.2.3]

When a receiving UM RLC entity receives UMD PDUs, it shall:
-
detect whether or not the UMD PDUs have been received in duplication, and discard duplicated UMD PDUs;

-
reorder the UMD PDUs if they are received out of sequence;

-
detect the loss of UMD PDUs at lower layers and avoid excessive reordering delays;

-
reassemble RLC SDUs from the reordered UMD PDUs (not accounting for RLC PDUs for which losses have been detected) and deliver the RLC SDUs to upper layer in ascending order of the RLC SN
…;

 [TS 36.322, clause 5.1.2.2.2]

When an UMD PDU with SN = x is received from lower layer, the receiving UM RLC entity shall:

-
if VR(UR) < x < VR(UH) and the UMD PDU with SN = x has been received before; or

-
if (VR(UH) – UM_Window_Size) <= x < VR(UR):
-
discard the received UMD PDU
…;
7.2.2.10.3
Test description

7.2.2.10.3.1 
Pre-test conditions

System Simulator:

-
Cell .1

UE:

None.

Preamble:

-
UE is in state Loopback Activated (state 4) according to [18].

7.2.2.10.3.2 
Test procedure sequence

Table 7.2.2.10.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits an UMD PDU. This PDU carries SDU#1. SN equals 0.
	<--
	UMD PDU#1
	-
	-

	2
	The UE transmits RLC SDU#1.
	-->
	(RLC SDU#1)
	-
	-

	3
	The SS transmits an UMD PDU. This PDU carries SDU#1. SN equals 0.
	<--
	UMD PDU#1
	-
	-

	4
	Check: Does the UE transmit RLC SDU#1? 
	-->
	(RLC SDU#1)
	1
	F

	5
	The SS transmits an UMD PDU. This PDU contains SDU#2 and the 1st part of SDU# 3. SN equals 1. 
	<--
	UMD PDU#2
	-
	-

	6
	The UE transmit RLC SDU#2. 
	-->
	(RLC SDU#2)
	-
	-

	7
	The SS transmits an UMD PDU. This PDU contains SDU#2 and the 1st part of SDU#3. SN equals 1.  
	<--
	UMD PDU#2
	-
	-

	8
	Check: Does the UE transmit RLC SDU#2?
	-->
	(RLC SDU#2)
	1
	F

	9
	The SS transmits an UMD PDU. This PDU contains the last part of SDU#3. SN equals 2.  
	<--
	UMD PDU#3
	-
	-

	10
	The UE transmits RLC SDU#3. 
	-->
	(RLC SDU#3)
	-
	-

	11
	The SS transmits an UMD PDU. This PDU carries SDU#5. SN equals 4.
	<--
	UMD PDU#5
	-
	-

	12
	The SS transmits an UMD PDU. This PDU carries SDU#6. SN equals 5.
	<--
	UMD PDU#6
	-
	-

	13
	The SS transmits an UMD PDU. This PDU contains the last part of SDU#3. SN equals 2.  
	<--
	UMD PDU#3
	-
	-

	14
	Check: Does the UE transmit RLC SDU#3? 
	-->
	(RLC SDU#3)
	2
	F

	15
	The SS transmits an UMD PDU. This PDU carries SDU#4. SN equals 3.
	<--
	UMD PDU#4
	-
	-

	16
	The UE transmits RLC SDU#4. 
	-->
	(RLC SDU#4)
	-
	-

	17
	The UE transmits RLC SDU#5. 
	-->
	(RLC SDU#5)
	-
	-

	18
	The UE transmits RLC SDU#6. 
	-->
	(RLC SDU#6)
	-
	-


7.2.2.10.3.3
Specific message contents

None.

7.2.2.11
UM RLC / RLC re-establishment procedure

7.2.2.11.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { RLC re-establishment is performed upon request by RRC }

    then { The UE discards all UMD PDUs where no RLC SDUs can be reassembled }

      }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { RLC re-establishment is performed upon request by RRC }

    then { The UE resets variable VT(US), VR(UH) and VR(UR) to its initial value }

      }

7.2.2.11.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322, clause 4.2.1.2.3 and 5.4.

[TS 36.322, clause 4.2.1.2.3]

At the time of RLC re-establishment, the receiving UM RLC entity shall:

-
if possible, reassemble RLC SDUs from the UMD PDUs that are received out of sequence and deliver them to upper layer;

-
discard any remaining UMD PDUs that could not be reassembled into RLC SDUs;

-
initialize relevant state variables and stop relevant timers.
[TS 36.322, clause 5.4]

RLC re-establishment is performed upon request by RRC, and the function is applicable for AM, UM and TM RLC entities.
When RRC indicates that an RLC entity should be re-established, the RLC entity shall:
…
-
if it is a receiving UM RLC entity:
-
when possible, reassemble RLC SDUs from UMD PDUs with SN < VR(UH), remove RLC headers when doing so and deliver all reassembled RLC SDUs to upper layer in sequence, if not delivered before;

-
discard all remaining UMD PDUs;

…

-
reset all state variables to their initial values.
7.2.2.11.3
Test description

7.2.2.11.3.1 
Pre-test conditions

System Simulator:

-
Cell 1

UE:

None.

Preamble:

-
UE is in Loopback Activated state (state 4) according to TS 36.508 clause 4.5 [18] with the exceptions listed in table 7.2.2.11.3.1-1.

Table 7.2.2.11.3.1-1: RLC parameters

	Downlink RLC
	

	
t-Reordering
	ms200


7.2.2.11.3.2
Test procedure sequence

Table 7.2.2.11.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits UMD PDU#1. Header of UMD PDU#1 contains SN=0. This PDU carries RLC SDU#1.
	<--
	UMD PDU#1
	-
	-

	2
	The UE transmits RLC SDU#1.
	-->
	(RLC SDU#1)
	-
	-

	3
	The SS transmits UMD PDU#2. Header of UMD PDU#2 contains SN=1. This PDU carries the 1st segment of SDU#2.
	<--
	UMD PDU#2
	-
	-

	4
	SS performs a RRC Connection Reconfiguration procedure including the mobilityControlInformation IE in RRCConnectionReconfiguration triggering RLC-reestablishment.
	-
	-
	-
	-

	5
	The SS transmits UMD PDU#3. Header of UMD PDU#3 contains SN=2. This PDU carries the last segment of RLC SDU#2. The UE starts T_reordering.
	<--
	UMD PDU#3
	-
	-

	6
	Check: Does the UE transmit RLC SDU#2?
	-->
	(RLC SDU#2)
	1
	F

	7
	300ms (1.5 * T_reordering) after step 5 the SS transmits UMD PDU#4. Header of UMD PDU#4 contains SN=3. This PDU carries RLC SDU#3.
	<--
	UMD PDU#4
	-
	-

	8
	The UE transmit RLC SDU#3. Header of UMD PDU carrying RLC SDU#3 contains SN=0.
	-->
	(RLC SDU#3)
	-
	-

	9
	The SS transmits UMD PDU#5. Header of UMD PDU#5 contains SN=4. This PDU carries RLC SDU#4.
	<--
	UMD PDU#5
	-
	-

	10
	The UE transmits RLC SDU#4. Header of UMD PDU carrying RLC SDU#4 contains SN=1.
	-->
	(RLC SDU#4)
	-
	-

	11
	SS performs a RRC Connection Reconfiguration procedure including the mobilityControlInformation IE in RRCConnectionReconfiguration triggering RLC-reestablishment.
	-
	-
	-
	-

	12
	The SS transmits UMD PDU#6. Header of UMD PDU#6 contains SN=0. This PDU carries RLC SDU#5.
	<--
	UMD PDU#6
	-
	-

	13
	Check: Does the UE transmit RLC SDU#5? Check: Does header of UMD PDU carrying RLC SDU#5 contains SN=0?
	-->
	(RLC SDU#5)
	2
	P


7.2.2.11.3.3 Specific message contents

Table 7.2.2.11.3.3-1: RRCConnectionReconfiguration (step 4 and step 11)
	Derivation Path: 36.508 table 4.6.1-8: RRCConnectionReconfiguration, condition HO

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	       mobilityControlInformation SEQUENCE {
	
	
	

	         targetCellIdentity
	Set to the physical cell identity of cell 1
	
	

	         Eutra-CarrierFreq
	Not present
	
	

	        }
	
	
	

	        radioResourceConfiguration
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.2.3
Acknowledged Mode
7.2.3.1
AM RLC / Concatenation and Reassembly

7.2.3.1.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { The UE has multiple RLC SDUs in the transmission buffer that fits into the available AMD PDU size }

    then { The UE concatenates the RLC SDUs in the transmission buffer into an AMD PDU and transmits it}

      }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { The UE receives an AMD PDUs containing concatenated RLC }

    then { The UE reassembles the RLC SDUs in accordance with the Framing Info and Length Indicators indicated in AMD PDUs }

      }

7.2.3.1.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.322, clauses 4.2.1.3.2 , 4.2.1.3.3, 6.2.1.4 and 6.2.2.6.

[TS 36.322, clause 4.2.1.3.2]

When the transmitting side of an AM RLC entity forms AMD PDUs from RLC SDUs, it shall:

-
segment and/or concatenate the RLC SDUs so that the AMD PDUs fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity notified by lower layer.

…

[TS 36.322, clause 4.2.1.3.3]

When the receiving side of an AM RLC entity receives RLC data PDUs, it shall:

....

-
reassemble RLC SDUs from the reordered RLC data PDUs and deliver the RLC SDUs to upper layer in sequence.

…

[TS 36.322, clause 6.2.1.4]

AMD PDU consists of a Data field and an AMD PDU header.

AMD PDU header consists of a fixed part (fields that are present for every AMD PDU) and an extension part (fields that are present for an AMD PDU when necessary). The fixed part of the AMD PDU header itself is byte aligned and consists of a D/C, a RF, a P, a FI, an E and a SN. The extension part of the AMD PDU header itself is byte aligned and consists of E(s) and LI(s).

An AMD PDU header consists of an extension part only when more than one Data field elements are present in the AMD PDU, in which case an E and a LI are present for every Data field element except the last. Furthermore, when an AMD PDU header consists of an odd number of LI(s), four padding bits follow after the last LI.
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Figure 6.2.1.4-1: AMD PDU (No LI)
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Figure 6.2.1.4-2: AMD PDU (Odd number of LIs, i.e. K = 1, 3, 5, ...)
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Figure 6.2.1.4-3: AMD PDU (Even number of LIs, i.e. K = 2, 4, 6, ...)

[TS 36.322, clause 6.2.2.6]

The FI field indicates whether a RLC SDU is segmented at the beginning and/or at the end of the Data field. Specifically, the FI field indicates whether the first byte of the Data field corresponds to the first byte of a RLC SDU, and whether the last byte of the Data field corresponds to the last byte of a RLC SDU. The interpretation of the FI field is provided in Table 6.2.2.6-1.

Table 6.2.2.6-1: FI field interpretation

	Value
	Description

	00
	First byte of the Data field corresponds to the first byte of a RLC SDU.

Last byte of the Data field corresponds to the last byte of a RLC SDU.

	01
	First byte of the Data field corresponds to the first byte of a RLC SDU.

Last byte of the Data field does not correspond to the last byte of a RLC SDU.

	10
	First byte of the Data field does not correspond to the first byte of a RLC SDU.

Last byte of the Data field corresponds to the last byte of a RLC SDU.

	11
	First byte of the Data field does not correspond to the first byte of a RLC SDU.

Last byte of the Data field does not correspond to the last byte of a RLC SDU.


7.2.3.1.3
Test description

7.2.3.1.3.1
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18] with the exceptions listed in table 7.2.3.1.3.1-1. 

Table 7.2.3.1.3.1-1: RLC settings

	Parameter
	Value

	t-StatusProhibit
	500 ms


7.2.3.1.3.2
Test procedure sequence

Table 7.2.3.1.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS ignores scheduling requests and does not allocate any uplink grant
	-
	-
	-
	-

	2
	SS transmits an AMD PDU including two RLC SDUs of size 40 bytes each with poll bit set to ‘1’.
	<--
	AMD PDU(AMD PDU header(D/C=’1’, RF=’0’, P=’1’, FI=’00’,E=’1’, SN=’0’,E1=’0’, LI1=’40’ bytes), 2 RLC SDUs of 40 bytes)
	-
	-

	3
	SS responds to any scheduling requests from the UE by transmitting UL grants of size 776 bits (Note 1).
	<--
	(UL grants, 776 bits)
	-
	-

	4
	Check: Does UE transmit a STATUS PDU with positive acknowledgement? 
	-->
	STATUS PDU (ACK SN=1)
	2
	P

	5
	Check: Does UE transmit two RLC SDUs within an AMD PDU with FI field set to ‘00’, first E field in the fixed part set to ‘1’, first E field in the extension part set to ‘0’, first LI field set to 40 bytes?
	-->
	AMD PDU(AMD PDU header(P=’1’, FI=’00’, E=’1’,SN=0, E1=’0’, LI1=’40’) ), two RLC SDUs of size 40 bytes)
	1, 2
	P

	6
	The SS ignores scheduling requests and does not allocate any uplink grant.
	-
	-
	-
	-

	7
	SS transmits an AMD PDU including three RLC SDU of size 40 bytes with P field set to "1".
	<--
	AMD PDU(AMD PDU header(D/C=’1’, RF=’0’, P=’1’, FI=’00’,E=’1’, SN=’1’, E1=’1’, LI1=’40’ bytes, E2=’0’, LI2=’40’ bytes), three RLC SDUs of size 40 bytes)
	-
	-

	8
	SS responds to any scheduling requests from the UE by transmitting an UL grant of size 1096 bits. (Note 2)
	<--
	(UL grants, 1096 bits)
	-
	-

	9
	Check: Does UE transmit a STATUS PDU with positive acknowledgement?
	-->
	STATUS PDU (ACK SN=2)
	2
	P

	10
	Check: Does UE transmit three RLC SDUs within an AMD PDU with FI field set to "00", first E field in the fixed part set to ‘1’, first E field in the extension part set to ‘1’, first LI field set to 40 bytes, second E field in the extension part set to ‘0’, second LI field set to 40 bytes and P field set to "1"?
	-->
	AMD PDU(AMD PDU header(P=’1’, FI=’00’, SN=1, E1=’1’, LI1=’40’, E2=’0’, LI2=’40’), three RLC SDUs of size 40 bytes)
	1, 2
	P

	Note 1
UL grant of 776 bits (ITBS=11, NPRB=4, see TS 36.213 Table 7.1.7.2.1-1) is chosen such that UE will fit two RLC SDUs of 40 bytes within one AMD PDU. MAC PDU of 776 bits=97 bytes fits an AMD PDU payload of 80 bytes (two 40 byte RLC SDUs) + 2 byte AMD PDU header + 15 bytes spare for MAC header and possible RLC STATUS PDU and BSR report.

Note 2
UL grant of 1096 bits (ITBS=9, NPRB=7, see TS 36.213 Table 7.1.7.2.1-1) is chosen such that UE will fit three RLC SDUs of 40 bytes within one AMD PDU. MAC PDU of 1096 bits=137 bytes fits an AMD PDU payload of 120 bytes (three 40 byte RLC SDUs) + 2 byte AMD PDU header + 15 bytes spare for MAC header and possible RLC STATUS PDU and BSR report.


7.2.3.1.3.3
Specific message contents

None.

7.2.3.2
AM RLC / Segmentation and Reassembly / No PDU segmentation

7.2.3.2.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

  ensure that {

    when { the UE has a RLC SDU with larger size than available AMD PDU size in the transmission buffer }

      then { the UE segments the RLC SDU in accordance with the available AMD PDU size }

        }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { the UE receives AMD PDUs containing a segmented RLC SDU }

    then { the UE reassembles the RLC SDUs in accordance with the Framing Info and Length Indicators indicated in the AMD PDUs }

      }

7.2.3.2.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.322, clauses 4.2.1.3.2,  4.2.1.3.3 and 6,2.2.6.

[TS 36.322, clause 4.2.1.3.2]

When the transmitting side of an AM RLC entity forms AMD PDUs from RLC SDUs, it shall:

-
segment and/or concatenate the RLC SDUs so that the AMD PDUs fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity notified by lower layer.

…

[TS 36.322, clause 4.2.1.3.3]

When the receiving side of an AM RLC entity receives RLC data PDUs, it shall:

....

-
reassemble RLC SDUs from the reordered RLC data PDUs and deliver the RLC SDUs to upper layer in sequence.

…

[TS 36.322, clause 6.2.2.6]

…

The FI field indicates whether a RLC SDU is segmented at the beginning and/or at the end of the Data field. Specifically, the FI field indicates whether the first byte of the Data field corresponds to the first byte of a RLC SDU, and whether the last byte of the Data field corresponds to the last byte of a RLC SDU. The interpretation of the FI field is provided in Table 6.2.2.6-1.

Table 6.2.2.6-1: FI field interpretation

	Value
	Description

	00
	First byte of the Data field corresponds to the first byte of a RLC SDU.

Last byte of the Data field corresponds to the last byte of a RLC SDU.

	01
	First byte of the Data field corresponds to the first byte of a RLC SDU.

Last byte of the Data field does not correspond to the last byte of a RLC SDU.

	10
	First byte of the Data field does not correspond to the first byte of a RLC SDU.

Last byte of the Data field corresponds to the last byte of a RLC SDU.

	11
	First byte of the Data field does not correspond to the first byte of a RLC SDU.

Last byte of the Data field does not correspond to the last byte of a RLC SDU.


7.2.3.2.3
Test description

7.2.3.2.3.1
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].

7.2.3.2.3.2
Test procedure sequence
Table 7.2.3.2.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	1
	The SS ignores scheduling requests and does not allocate any uplink grant.
	
	
	
	

	2
	The SS transmits a RLC SDU of size 80 bytes segmented into two AMD PDUs. The two AMD PDUs are transmitted in separate TTIs.
	<--
	(RLC SDU#1)

AMD PDU#1(FI=’01’,SN=0)
AMD PDU#2(FI=’10’,SN=1)
	-
	-

	3
	The SS responds to any scheduling requests from the UE by transmitting an UL grant of size 392 bits. (Note 1).
	<--
	(UL grants)
	-
	-

	4
	Check: Does the UE return a RLC SDU with equal content as sent in downlink in step 2 segmented into two AMD PDUs and received in different TTIs?
	-->
	(RLC SDU#1)

AMD PDU#1

AMD PDU#2
	1,2
	P

	5
	The SS ignores scheduling requests and does not allocate any uplink grant.
	-
	-
	-
	-

	6
	The SS sends a RLC SDU of size 120 bytes octets segmented into three AMD PDUs.
	<--
	(RLC SDU#2)

AMD PDU#1(FI=’01’,SN=2)
AMD PDU#2(FI=’11’,SN=3)
AMD PDU#3(FI=’10’,SN=4)
	-
	-

	7
	The SS responds to any scheduling requests from the UE by transmitting an UL grant of size 392 bits. (Note 1).
	<--
	(UL grants)
	-
	-

	8
	Check: Does the UE return a RLC SDU with equal content as sent in downlink in step 6 segmented into three AMD PDUs where each AMD PDU is received in different TTI?
	-->
	(RLC SDU#2)

AMD PDU#1

AMD PDU#2

AMD PDU#3
	1,2
	P

	Note 1
UL grant of 392 bits (ITBS=8, NPRB=3, see TS 36.213 Table 7.1.7.2.1-1) is chosen to force the UE to segment the returned UL RLC SDU into multiple AMD PDUs.  An UL grant of 392 bits=49 bytes allows the UE to transmit one AMD PDU of maximum 46 bytes (49 bytes – 2 byte AMD PDU header - minimum 1 byte MAC header).


7.2.3.2.3.3
Specific message contents

None.

7.2.3.3
AM RLC / Segmentation and Reassembly / "Framing Info Field"

7.2.3.3.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { UE receives an AMD PDU or an AMD PDU segment containing a FI field set to 00 }

    then { UE correctly decodes the received AMD PDU or AMD PDU segment }

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { UE receives an AMD PDU or an AMD PDU segment containing a FI field set to 01 }

    then { UE correctly decodes the received AMD PDU or AMD PDU segment }

            }

(3)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { UE receives an AMD PDU or an AMD PDU segment containing a FI field set to 11 }

    then { UE correctly decodes the received AMD PDU or AMD PDU segment}

            }

(4)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { UE receives an AMD PDU or an AMD PDU segment containing a FI field set to 10 }

    then { UE correctly decodes the received AMD PDU or AMD PDU segment }

            }

7.2.3.3.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.322, clause 6.2.2.6.

[TS 36.322, clause 6.2.2.6]

Length: 2 bits.

The FI field indicates whether a RLC SDU is segmented at the beginning and/or at the end of the Data field. Specifically, the FI field indicates whether the first byte of the Data field corresponds to the first byte of a RLC SDU, and whether the last byte of the Data field corresponds to the last byte of a RLC SDU. The interpretation of the FI field is provided in Table 6.2.2.6-1.

Table 6.2.2.6-1: FI field interpretation

	Value
	Description

	00
	First byte of the Data field corresponds to the first byte of a RLC SDU.

Last byte of the Data field corresponds to the last byte of a RLC SDU.

	01
	First byte of the Data field corresponds to the first byte of a RLC SDU.

Last byte of the Data field does not correspond to the last byte of a RLC SDU.

	10
	First byte of the Data field does not correspond to the first byte of a RLC SDU.

Last byte of the Data field corresponds to the last byte of a RLC SDU.

	11
	First byte of the Data field does not correspond to the first byte of a RLC SDU.

Last byte of the Data field does not correspond to the last byte of a RLC SDU.


7.2.3.3.3
Test description

7.2.3.3.3.1
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].

7.2.3.3.3.2
Test procedure sequence

Table 7.2.3.3.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits AMD PDU#1 containing a complete RLC SDU#1 (FI field = 00).
	<--
	AMD PDU#1
	-
	-

	2
	Check: Does the UE transmit RLC SDU#1?
	-->
	(RLC SDU#1)
	1
	P

	3
	The SS transmits AMD PDU#2 containing the first segment of RLC SDU#2 (FI field = 01).
	<--
	AMD PDU#2
	-
	-

	4
	The SS transmits AMD PDU#3 containing the second segment of RLC SDU#2 (FI field = 11).
	<--
	AMD PDU#3
	-
	-

	5
	The SS transmits AMD PDU#4 containing the last segment of RLC SDU#2 (FI field = 10).
	<--
	AMD PDU#4
	-
	-

	6
	Check: Does the UE transmit RLC SDU#2?
	-->
	(RLC SDU#2)
	2,3,4
	P

	7
	The t-PollRetransmit timer for RLC PDU#5 expires and SS assumes that the transmission of AMD PDU#5 containing a complete RLC SDU#3 and a complete RLC SDU#4 is failed and consider RLC PDU#5 for re-transmission
	-
	-
	-
	-

	8
	The SS transmits AMD PDU segment containing a complete RLC SDU#3 (FI field = 00).
	<--
	AMD PDU segment
	-
	-

	9
	Check: Does the UE transmit RLC SDU#3?
	-->
	(RLC SDU#3)
	1
	P

	10
	The SS transmits AMD PDU segment containing the first segment of RLC SDU#4 (FI field = 01).
	<--
	AMD PDU segment
	-
	-

	11
	The SS transmits AMD PDU segment containing the second segment of RLC SDU#4 (FI field = 11).
	<--
	AMD PDU segment
	-
	-

	12
	The SS transmits AMD PDU segment containing the last segment of RLC SDU#4 (FI field = 10).
	<--
	AMD PDU segment
	-
	-

	13
	Check: Does the UE transmit RLC SDU#4?
	-->
	(RLC SDU#4)
	2,3,4
	P


7.2.3.3.3.3
Specific message contents

None.

7.2.3.4
AM RLC / Segmentation and Reassembly / Different numbers of Length Indicators

7.2.3.4.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { UE receives an AMD PDU or an AMD PDU segment without no LI field }

    then { UE correctly decodes the received AMD PDU or AMD PDU segment }

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { UE receives an AMD PDU or an AMD PDU segment with one LI field }

    then { UE correctly decodes the received AMD PDU or AMD PDU segment }

            }

(3)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { UE receives an AMD PDU or an AMD PDU segment with two LI fields }

    then { UE correctly decodes the received AMD PDU or AMD PDU segment }

            }

7.2.3.4.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.322, clause 6.2.2.5.

[TS 36.322, clause 6.2.2.5]

Length: 11 bits.

The LI field indicates the length in bytes of the corresponding Data field element present in the RLC data PDU delivered/received by an UM or an AM RLC entity. The first LI present in the RLC DATA PDU header corresponds to the first Data field element present in the Data field of the RLC DATA PDU, the second LI present in the RLC DATA PDU header corresponds to the second Data field element present in the Data field of the RLC DATA PDU, and so on. The value 0 is reserved.
7.2.3.4.3
Test description

7.2.3.4.3.1
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].

7.2.3.4.3.2
Test procedure sequence

Table 7.2.3.4.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits AMD PDU#1 containing a complete RLC SDU#1 without LI field.
	<--
	AMD PDU#1
	1
	-

	2
	The SS transmits an uplink grant allowing the UE to transmit 1 RLC SDU.
	<--
	(UL grant)
	1
	-

	3
	Check: Does the UE transmit RLC SDU#1?
	-->
	(RLC SDU#1)
	1
	P

	4
	The SS transmits AMD PDU#2 containing a complete RLC SDU#2 and a complete RLC SDU#3 with one LI field.
	<--
	AMD PDU#2
	2
	-

	5
	The SS transmits two uplink grants allowing the UE to transmit 2 RLC SDUs.
	<--
	(UL grant)
	2
	-

	6
	Check: Does the UE transmit RLC SDU#2?
	-->
	(RLC SDU#2)
	2
	P

	7
	Check: Does the UE transmit RLC SDU#3?
	-->
	(RLC SDU#3)
	2
	P

	8
	The SS transmits AMD PDU#3 containing a complete RLC SDU#4, a complete RLC SDU#5 and a complete RLC SDU#6 with two LI fields.
	<--
	AMD PDU#3
	3
	-

	9
	The SS transmits three uplink grants allowing the UE to transmit 3 RLC SDUs.
	<--
	(UL grant)
	3
	-

	10
	Check: Does the UE transmit RLC SDU#4?
	-->
	(RLC SDU#4)
	3
	P

	11
	Check: Does the UE transmit RLC SDU#5?
	-->
	(RLC SDU#5)
	3
	P

	12
	Check: Does the UE transmit RLC SDU#6?
	-->
	(RLC SDU#6)
	3
	P

	13
	The t-PollRetransmit timer for AMD PDU#4 expires and SS assumes that the transmission of AMD PDU#4 containing a complete RLC SDU#7, a complete RLC SDU#8, a complete RLC SDU#9, a complete RLC SDU#10, a complete RLC SDU#11 and a complete RLC SDU#12 is failed and consider AMD PDU#4 for re-transmission.
	-
	-
	-
	-

	14
	The SS transmits AMD PDU segment containing a complete RLC SDU#7 without LI field.
	<--
	AMD PDU segment
	1
	-

	15
	The SS transmits an uplink grant allowing the UE to transmit 1 RLC SDU.
	<--
	(UL grant)
	1
	-

	16
	Check: Does the UE transmit RLC SDU#7?
	-->
	(RLC SDU#7)
	1
	P

	17
	The SS transmits AMD PDU segment containing a complete RLC SDU#8 and a complete RLC SDU#9 with one LI field.
	<--
	AMD PDU segment
	2
	-

	18
	The SS transmits two uplink grants allowing the UE to transmit 2 RLC SDUs.
	<--
	(UL grant)
	2
	-

	19
	Check: Does the UE transmit RLC SDU#8?
	-->
	(RLC SDU#8)
	2
	P

	20
	Check: Does the UE transmit RLC SDU#9?
	-->
	(RLC SDU#9)
	2
	P

	21
	The SS transmits AMD PDU segment containing a complete RLC SDU#10, a complete RLC SDU#11 and a complete RLC SDU#12 with two LI fields.
	<--
	AMD PDU segment
	3
	-

	22
	The SS transmits three uplink grants allowing the UE to transmit 3 RLC SDUs.
	<--
	(UL grant)
	3
	-

	23
	Check: Does the UE transmit RLC SDU#10?
	-->
	(RLC SDU#10)
	3
	P

	24
	Check: Does the UE transmit RLC SDU#11?
	-->
	(RLC SDU#11)
	3
	P

	25
	Check: Does the UE transmit RLC SDU#12?
	-->
	(RLC SDU#12)
	3
	P


7.2.3.4.3.3
Specific message contents

None.

7.2.3.5
AM RLC / Reassembly / LI value > PDU size 

7.2.3.5.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE receives PDU with "Length Indicators" that point beyond the end of the PDU }

    then { UE discards PDU }

            }

7.2.3.5.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322 clauses 5.5.1 and 6.2.2.5.

[TS 36.322, clause 5.5.1]

 When an RLC entity receives an RLC PDU that contains reserved or invalid values, the RLC entity shall:

-
discard the received PDU.
[TS 36.322, clause 6.2.2.5]

Length: 11 bits.

The LI field indicates the length in bytes of the corresponding Data field element present in the AMD PDU. The first LI present in the AMD PDU header corresponds to the first Data field element present in the Data field of the AMD PDU, the second LI present in the AMD PDU header corresponds to the second Data field element present in the Data of the AMD PDU, and so on. The value 0 is reserved.
7.2.3.5.3
Test description

7.2.3.5.3.1
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18] with the loopback size set to 102 bytes.

7.2.3.5.3.2
Test procedure sequence

Table 7.2.3.5.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	1
	The SS transmits an AMD PDU of 50 data bytes to the UE. This PDU is the 1st part of SDU#1.
	<--
	AMD PDU#1(SN = 0)
	-
	-

	2
	The SS transmits an AMD PDU of 100 data bytes to the UE. This PDU contains the last part of SDU#1, and the 1st part of SDU#2. LI associated with PDU#2 has a value > PDU size, i.e. > 100.
	<--
	AMD PDU#2(SN=1)
	-
	-

	3
	The SS transmits an AMD PDU of 100 data bytes to the UE. This PDU contains the last part of SDU 2, and the 1st part of SDU#3.
	<--
	AMD PDU#3(SN=2)
	-
	-

	4
	The SS transmits an AMD PDU of 50 data bytes to the UE. This PDU contains the last part of SDU#3. 
	<--
	AMD PDU#4(SN=3)
	-
	-

	5
	Check: Does the UE transmit a STATUS PDU with NACK_SN field set to 1?
	-->
	STATUS PDU
	1
	P

	6
	The SS transmits an AMD PDU of 100 data bytes to the UE. This PDU contains the last part of SDU#1, and the 1st part of SDU#2. The LI is correct.
	<--
	AMD PDU#2 (SN=1)
	-
	-

	7
	Check: Does the UE transmit RLC SDU#1?
	-->
	(RLC SDU#1)
	1
	P

	8
	Check: Does the UE transmit RLC SDU#2?
	-->
	(RLC SDU#2)
	1
	P

	9
	Check: Does the UE transmit RLC SDU#3?
	-->
	(RLC SDU#3)
	1
	P


7.2.3.5.3.3
Specific message contents

None.

7.2.3.6
AM RLC / Correct use of Sequence Numbering

7.2.3.6.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE transmits the first PDU }

    then { UE sets the Sequence Number field equal to 0 }

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE transmits subsequent PDUs }

    then { SN incremented by 1 for each PDU transmitted }

            }

(3)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE transmits more than 1024 PDUs }

    then { UE wraps the Sequence Number after transmitting the 1024 PDU }

            }

(4)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { more than 1024 PDUs are sent to UE }

    then { UE accepts PDUs with SNs that wrap around every 1024 PDU }

            }

7.2.3.6.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322 clauses 5.1.3.1.1, 6.2.2.3 and  7.1.
[TS 36.322, clause 5.1.3.1.1]

The transmitting side of an AM RLC entity shall prioritize transmission of RLC control PDUs over RLC data PDUs. The transmitting side of an AM RLC entity shall prioritize retransmission of RLC data PDUs over transmission of new AMD PDUs.

The transmitting side of an AM RLC entity shall maintain a transmitting window according to state variables VT(A) and VT(MS) as follows:

-
a SN falls within the transmitting window if VT(A) <= SN < VT(MS);

-
a SN falls outside of the transmitting window otherwise.

The transmitting side of an AM RLC entity shall not deliver to lower layer any RLC data PDU whose SN falls outside of the transmitting window.

When delivering a new AMD PDU to lower layer, the transmitting side of an AM RLC entity shall:

-
set the SN of the AMD PDU to VT(S), and then increment VT(S) by one.

The transmitting side of an AM RLC entity can receive a positive acknowledgement (confirmation of successful reception by its peer AM RLC entity) for a RLC data PDU by the following:

-
STATUS PDU from its peer AM RLC entity.

When receiving a positive acknowledgement for an AMD PDU with SN = VT(A), the transmitting side of an AM RLC entity shall:

-
set VT(A) equal to the SN of the AMD PDU with the smallest SN, whose SN falls within the range VT(A) <= SN <= VT(S) and for which a positive acknowledgment has not been received yet.
-
if positive acknowledgements have been received for all AMD PDUs associated with a transmitted RLC SDU :

[TS 36.322, clause 6.2.2.3]

Length: 10bits for AMD PDU, AMD PDU segments and STATUS PDUs. ...
The SN field indicates the sequence number of the corresponding ... AMD PDU. For an AMD PDU segment, the SN field indicates the sequence number of the original AMD PDU from which the AMD PDU segment was constructed from. The sequence number is incremented by one for every ... AMD PDU. 

[TS 36.322, clause 7.1]

...
All state variables and all counters are non-negative integers.

All state variables related to AM data transfer can take values from 0 to 1023. All arithmetic operations contained in the present document on state variables related to AM data transfer are affected by the AM modulus (i.e. final value = [value from arithmetic operation] modulo 1024).

AMD PDUs ... are numbered integer sequence numbers (SN) cycling through the field: 0 to 1023 for AMD PDU ...
...
c) VT(S) – Send state variable

This state variable holds the value of the SN to be assigned for the next newly generated AMD PDU. It is initially set to 0, and is updated whenever the AM RLC entity delivers an AMD PDU with SN = VT(S).

...
7.2.3.6.3
Test description

7.2.3.6.3.1
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].

7.2.3.6.3.2
Test procedure sequence

Table 7.2.3.6.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	-
	EXCEPTION:
Step 1 to 2 are executed 1024 times.
	-
	-
	-
	-

	-
	EXCEPTION:
In parallel to step 1, the behaviour described in table 7.2.3.6.3.2-2 is running.
	-
	-
	-
	-

	1
	The SS transmits an AMD PDU to the UE.

SN equals 0 and is incremented for each PDU transmitted. Polling bit enabled for every 128th AMD PDU transmitted.
	<--
	AMD PDU
	-
	-

	2
	The UE transmits a STATUS PDU with ACK_SN field which is smaller 

or equal to last SN transmitted from the SS and greater than 128 resp 

multiples of 128.
	-->
	STATUS PDU
	-
	-

	3
	The SS transmits an AMD PDU to the UE. SN equals 0. The polling bit is enabled.
	<--
	AMD PDU
	-
	-

	4
	Check: Does the UE transmit a STATUS PDU with ACK_SN = 1?
	-->
	STATUS PDU
	4
	P

	5
	Check: Does the UE transmit an AMD PDU with SN=0?
	-->
	AMD PDU
	3
	P

	6
	The SS transmits a STATUS PDU with ACK_SN = 1.
	<--
	STATUS PDU
	-
	-


Table 7.2.3.6.3.2-2: Parallel behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: Does the UE transmit an AMD PDU with SN = 0?
	-->
	AMD PDU
	1
	P

	-
	EXCEPTION: Steps 2-3 are executed 1023 times.
	-
	-
	-
	-

	2
	Check: Does the UE transmit an AMD PDU with SN increased by 1 compared with the previous one?
	-->
	AMD PDU
	2
	P

	3
	IF the AMD PDU received in step 2 contains a polling bit THEN the SS transmits a STATUS PDU with ACK_SN acknowledging all the AMD PDUs received.
	<--
	STATUS PDU
	-
	


7.2.3.6.3.3
Specific message contents

None.

7.2.3.7
AM RLC / Control of Transmit Window

7.2.3.7.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state with DRB established and pending uplink data for transmission}

ensure that {
  when { AMD PDUs in transmission buffer fall outside VT(A) <= SN < VT(MS) }

   then { UE does not transmit these AMD PDUs }

}

(2)

with { UE in E-UTRA RRC_CONNECTED state with DRB established and pending uplink data for transmission }

ensure that {
  when { receiving a STATUS PDU where ACK_SN acknowledges at least one AMD PDU not yet acknowledged }

    then { UE transmits AMD PDUs within updated window range}

 }

7.2.3.7.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322 clauses 5.1.3.1.1, 7.1 7.2.

[TS 36.322, clause 5.1.3.1.1]

...
The transmitting side of an AM RLC entity shall maintain a transmitting window according to state variables VT(A) and VT(MS) as follows:

-
a SN falls within the transmitting window if VT(A) <= SN < VT(MS);

-
a SN falls outside of the transmitting window otherwise.

The transmitting side of an AM RLC entity shall not deliver to lower layer any RLC data PDU whose SN falls outside of the transmitting window.

When delivering a new AMD PDU to lower layer, the transmitting side of an AM RLC entity shall:

-
set the SN of the AMD PDU to VT(S), and then increment VT(S) by one.

The transmitting side of an AM RLC entity can receive a positive acknowledgement (confirmation of successful reception by its peer AM RLC entity) for a RLC data PDU by the following:

-
STATUS PDU from its peer AM RLC entity.

When receiving a positive acknowledgement for an AMD PDU with SN = VT(A), the transmitting side of an AM RLC entity shall:

-
set VT(A) equal to the SN of the AMD PDU with the smallest SN, whose SN falls within the range VT(A) <= SN <= VT(S) and for which a positive acknowledgment has not been received yet.
-
if positive acknowledgements have been received for all AMD PDUs associated with a transmitted RLC SDU :

-
send an indication to the upper layers of successful delivery of the RLC SDU.
[TS 36.322, clause 7.2]

a) AM_Window_Size

This constant is used by both the transmitting side and the receiving side of each AM RLC entity to calculate VT(MS) from VT(A), and VR(MR) from VR(R). AM_Window_Size = 512.

...
[TS 36.322, clause 7.1]

…

a) VT(A) – Acknowledgement state variable

This state variable holds the value of the SN of the next AMD PDU for which a positive acknowledgment is to be received in-sequence, and it serves as the lower edge of the transmitting window). It is initially set to 0, and is updated whenever the AM RLC entity receives a positive acknowledgment for an AMD PDU with SN = VT(A).

b) VT(MS) – Maximum send state variable

This state variable equals VT(A) + AM_Window_Size, and it serves as the higher edge of the transmitting window.

...
7.2.3.7.3
Test description

7.2.3.7.3.1
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18] with the loopback size set to 100 bytes.

-
UE support for either RLC SDU Buffering OR RLC SDU Discard. This is to be indicated in the PIXIT.
7.2.3.7.3.2
Test procedure sequence

Table 7.2.3.7.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION: Step 1 is repeated W+1 times, where W = AM_Window_Size.
	-
	-
	-
	-

	-
	EXCEPTION: In parallel to step 1, the behaviour described in table 7.2.3.7.3.2-2 is running.
	-
	-
	-
	-

	1
	The SS transmits an AMD PDU containing a SDU to the UE
	<--
	AMD PDU
	
	

	2
	Check: Does the UE transmit an AMD PDU within t-PollRetransmit/2?
	-->
	AMD PDU
	1
	F

	3
	The SS transmits a STATUS PDU to acknowledge the W uplink AMD PDUs with SN=0 to SN=W-1. ACK_SN = W.
	<--
	STATUS PDU
	
	

	-
	EXCEPTION: Step 4 is repeated W+1 times.
	-
	-
	-
	-

	-
	EXCEPTION: IF UE buffers RLC SDUs in parallel to the events described in Step 4 the steps specified in table 7.2.3.7.3.2-3 shall take place; IF UE discards RLC SDUs in parallel to the events described in Step 4 the steps specified in table 7.2.3.7.3.2-4 shall take place.
	-
	-
	-
	-

	4
	The SS transmits an AMD PDU containing a SDU to the UE
	<--
	AMD PDU 
	-
	-

	5
	Check: Does the UE transmit an AMD PDU within t-PollRetransmit/2?
	-->
	AMD PDU
	1
	F

	6
	The SS transmits a STATUS PDU to acknowledge W uplink RLC PDUs
	<--
	STATUS PDU
	-
	-

	7a
	IF UE buffers RLC SDUs THEN Check: does the UE transmit the same PDU content as received in the corresponding downlink PDU (2W+1) of the SDU?
	-->
	AMD PDU 2W+1(SN=0)
	2
	P

	7b1
	IF UE discards RLC SDUs THEN The SS transmits an AMD PDU containing an SDU to the UE
	-->
	AMD PDU W+2, Poll
	-
	-

	7b2
	Check: Does the UE transmit the same AMD PDU content as received in the corresponding downlink AMD PDU (2W+3) of the SDU?
	-->
	AMD PDU 2W+3, (SN = 0) 
	2
	P

	Note:
SDUs are numbered 1,2, …, 2W+3


Table 7.2.3.7.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION: Step 1 is repeated W-1 times.
	-
	-
	-
	-

	1
	The UE transmit an AMD PDU with the same data as received in the corresponding DL AMD PDU.
	-->
	AMD PDU
	-
	-

	2
	Check: Does the UE transmit an AMD PDU with the Poll bit set and with the contents of the SDU?
	-->
	AMD PDU(SN=W-1), Poll
	1
	P


Table 7.2.3.7.3.2-3: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION: Step 1 is repeated W-1 times.
	-
	-
	-
	-

	1
	The UE transmit an AMD PDU with the same data as received in the corresponding DL AMD PDU.
	-->
	AMD PDU
	-
	-

	2
	The UE transmit an AMD PDU with the Poll bit set and contents of the (2W)th SDU. The contents is that of the (2W)th SDU.
	-->
	AMD PDU(SN=2W-1), Poll
	-
	-


Table 7.2.3.7.3.2-4: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	-
	EXCEPTION: Step 1 is repeated W-1 times.
	-
	-
	-
	-

	1
	The UE transmits an AMD PDU with the same data as received in the corresponding DL AMD PDU.
	-->
	AMD PDU W
	
	

	2
	The UE transmit an AMD PDU with the Poll bit set. The contents is that of the (2W+1)th SDU.
	-->
	AMD PDU(SN=2W-1), Poll
	-
	-


7.2.3.7.3.3
Specific message contents

None.

7.2.3.8
AM RLC / Control of Receive Window

7.2.3.8.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { the UE receives AMD PDUs with SN outside the upper boundary of the receive window }

    then { the UE discards these AMD PDUs }

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { the receive window has been moved }

    then { UE continues accepting AMD PDUs within updated window range }

            }

7.2.3.8.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322 clauses 5.1.3.2.1 and 7.2.

[TS 36.322, clause 5.1.3.2.1]

The receiving side of an AM RLC entity shall maintain a receiving window according to state variables VR(R) and VR(MR) as follows:

-
a SN falls within the receiving window if VR(R) <= SN < VR(MR);

-
a SN falls outside of the receiving window otherwise.

When receiving a RLC data PDU from lower layer, the receiving side of an AM RLC entity shall:

-
either discard the received RLC data PDU or place it in the reception buffer (see sub clause 5.1.3.2.2);

-
if the received RLC data PDU was placed in the reception buffer:

-
update state variables, reassemble and deliver RLC SDUs to upper layer and start/stop t-Reordering as needed (see sub clause 5.1.3.2.3).

When t-Reordering expires, the receiving side of an AM RLC entity shall:

-
update state variables and start t-Reordering as needed (see sub clause 5.1.3.2.4).

 [TS 36.322, clause 7.2]

a) AM_Window_Size

This constant is used by both the transmitting side and the receiving side of each AM RLC entity to calculate VT(MS) from VT(A), and VR(MR) from VR(R). AM_Window_Size = 512.

...
7.2.3.8.3
Test description

7.2.3.8.3.1
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18] with a loopback size of 0 byte.

7.2.3.8.3.2
Test procedure sequence

Table 7.2.3.8.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	-
	EXCEPTION: Step 1 shall be repeated W times, where W is AM_Window_Size. Polling bit enabled for the Wth RLC PDU transmitted. The SS shall set the Sequence Number field for the first AMD PDU to 0 and increment it by 1 for every execution of Step 1.
	-
	-
	-
	-

	1
	The SS transmits an AMD PDU to the UE
	<--
	AMD PDU 
	
	

	2
	Check: Does the UE transmit a STATUS PDU acknowledging W PDUs? (ACK_SN = W)
	-->
	STATUS PDU
	1
	P

	3
	The SS transmits the (W+1)th AMD PDU to the UE with the Sequence Number field set to ((2W mod 1024) = 0) and the Polling bit set
	<--
	AMD PDU
	
	

	4
	Check: does the UE transmit a STATUS PDU acknowledging W PDUs? (ACK_SN = W) (Note 1) 
	-->
	STATUS PDU
	1
	P

	5
	The SS transmits the (W+2)th AMD PDU to the UE with the Sequence Number field set to W and the Polling bit set.
	<--
	AMD PDU
	
	

	6
	Check: Does the UE transmit a STATUS PDU acknowledging W +1 PDUs? (ACK_SN field = W+1) (Note 2)
	-->
	STATUS PDU
	2
	P

	Note 1: This shows that the UE has discarded the (W+1)th PDU.

Note 2: This shows that the UE did not discard the (W+2)th PDU and has updated the Receive Window correctly


7.2.3.8.3.3
Specific message contents

None.

7.2.3.9
AM RLC / Polling for status

7.2.3.9.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state and using AM RLC }

ensure that {
  when { last data in the buffer was transmitted }

   then { UE transmits a Poll }

}

(2)

with { UE in E-UTRA RRC_CONNECTED state and using AM RLC }

ensure that {
  when { the t-PollRetransmit timer expires }

   then { UE transmits a Poll }

}
(3)

with { UE in E-UTRA RRC_CONNECTED state and using AM RLC }

ensure that {
  when { PDU_WITHOUT_POLL=pollPDU }

   then { UE transmits a Poll }

}
(4)

with { UE in E-UTRA RRC_CONNECTED state and using AM RLC }

ensure that {
  when { BYTE_WITHOUT_POLL=pollByte }

   then { UE transmits a Poll }

}
7.2.3.9.2
Conformance requirements
References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322 clauses 5.2.2.
[TS 36.322, clause 5.2.2]
…

Upon assembly of a new AMD PDU, the transmitting side of an AM RLC entity shall:

-
increment PDU_WITHOUT_POLL by one;

-
increment BYTE_WITHOUT_POLL by every new byte of Data field element that it maps to the Data field of the RLC data PDU;

-
if PDU_WITHOUT_POLL >= pollPDU; or

-
if BYTE_WITHOUT_POLL >= pollByte;

-
include a poll in the RLC data PDU as described below.

Upon assembly of an AMD PDU or AMD PDU segment, the transmitting side of an AM RLC entity shall:

-
if both the transmission buffer and the retransmission buffer becomes empty (excluding transmitted RLC data PDU awaiting for acknowledgements) after the transmission of the RLC data PDU; or

-
if no further RLC data PDU can be transmitted after the transmission of the RLC data PDU (e.g. due to window stalling);

-
include a poll in the RLC data PDU as described below.

To include a poll in a RLC data PDU, the transmitting side of an AM RLC entity shall:

-
set the P field of the RLC data PDU to "1";

-
set PDU_WITHOUT_POLL to 0;

-
set BYTE_WITHOUT_POLL to 0;

After delivering a RLC data PDU including a poll to lower layer and after incrementing of VT(S) if necessary, the transmitting side of an AM RLC entity shall:
-
set POLL_SN to VT(S) – 1;

-
if t-PollRetransmit is not running:

-
start t-PollRetransmit;

-
else:

-
restart t-PollRetransmit;
[TS 36.322, clause 5.2.2.3]

Upon expiry of t-PollRetransmit, the transmitting side of an AM RLC entity shall:

-
if both the transmission buffer and the retransmission buffer are empty (excluding transmitted RLC data PDU awaiting for acknowledgements); or

-
if no new RLC data PDU can be transmitted (e.g. due to window stalling):

-
consider the AMD PDU with SN = VT(S) – 1 for retransmission;

-
consider any AMD PDU which has not been positively acknowledged for retransmission;
-
include a poll in a RLC data PDU as described in section 5.2.2.1.

7.2.3.9.3
Test description

7.2.3.9.3.1
Pre-test conditions
System Simulator:

-
Cell 1.
UE:

None.

Preamble:

-
UE is in state Loopback Activated (state 4) according to [18] with the exceptions listed in table 7.2.3.9.3.1-1.

Table 7.2.3.9.3.1-1: RLC Settings

	Parameter
	Value

	pollPDU
	p256

	pollByte
	kB25

	t-PollRetransmit
	ms400


NOTE:
these settings assume a 2-octet RLC header and 2-octets MAC header for non-segmented RLC SDUs.
7.2.3.9.3.2
Test procedure sequence
Table 7.2.3.9.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	During the whole test sequence, the size of the UL grants allocated by the SS shall be 12 576 bits. (Note 1)
	-
	-
	-
	

	-
	EXCEPTION: In parallel to the events described in step 1, the steps specified in Table 7.2.3.9.3.2-2 should take place
	-
	-
	-
	-

	1
	The SS transmits 4 AMD PDUs, each containing an RLC SDU of size 12 544 bits.
	<--
	AMD PDU(SN=0)
AMD PDU(SN=1)
AMD PDU(SN=2)
AMD PDU(SN=3)
	-
	-

	2
	Check1: Does the UE transmit an AMD PDU with SN=3 and P=1?
	-->
	AMD PDU
	2
	P

	3
	Upon receiving the Poll, the SS sends an RLC Status Report.
	<--
	STATUS PDU
	-
	-

	4
	Check: Does the UE retransmit an AMD PDU within t-PollRetransmit ms?
	-->
	AMD PDU
	2
	F

	5
	SS performs a RRC Connection Reconfiguration procedure triggering an RLC-reestablishment of the RLC entity and sets pollPDU to 4.
	-
	-
	-
	-

	-
	EXCEPTION: In parallel to the events described in step 6, the steps specified in Table 7.2.3.9.3.2-3 should take place
	-
	-
	-
	-

	6
	The SS transmits 8 AMD PDUs, each containing an RLC SDU of 12 544 bits.
	<--
	AMD PDU(SN=0)

AMD PDU(SN=1)

...
AMD PDU(SN=7)
	-
	-

	7
	The SS sends a Status Report with NACK_SN=0, NACK_SN=1, NACK_SN=2 and NACK_SN=4.
	<--
	STATUS PDU
	-
	-

	8
	Check: Does the UE transmit AMD PDUs with the following SN and P values?
AMD PDU, SN=0, P=0

AMD PDU, SN=1, P=0

AMD PDU, SN=2, P=0

AMD PDU, SN=4, P=0
	-->
	AMD PDU(SN=0, P=0)
AMD PDU(SN=1, P=0)

AMD PDU(SN=2, P=0)

AMD PDU(SN=4, P=0)
	3
	P

	9
	SS performs a RRC Connection Reconfiguration procedure triggering an RLC-reestablishment of the RLC entity and sets pollPDU to 256.
	-
	-
	-
	-

	-
	EXCEPTION: In parallel to the events described in step 10, the steps specified in Table 7.2.3.9.3.2-4 should take place
	-
	-
	-
	-

	12
	The SS transmits 34 AMD PDUs, each containing an RLC SDU of size 12 544 bits.
	<--
	AMD PDU(SN=0)
AMD PDU(SN=1)
...
AMD PDU(SN=33)
	-
	-

	Note 1
UL grant of 12 576 bits (ITBS=25, NPRB=20, see TS 36.213 Table 7.1.7.2.1-1) is chosen to allow the UE to loop back  one SDU of size 12 544 bits into each AMD PDU sent in the uplink (12 576 bits - 16 bit AMD PDU header - 16 bit MAC SDU header).


Table 7.2.3.9.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: Does the UE transmit 4 AMD PDUs, with only the last one having the poll bit set? Record time TA when the PDU with the poll bit set is received at SS.
	-->
	AMD PDUs
	1
	P


Table 7.2.3.9.3.2-3: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: Does the UE transmit 8 AMD PDUs, with the poll bit set only in the 4th and the 8th PDUs?
	-->
	AMD PDUs
	3
	P


Table 7.2.3.9.3.2-4: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: Does the UE transmit 34 AMD PDUs, with the poll bit set only in the 16th one, the 32nd one and the last one?
	-->
	AMD PDUs
	4
	P


7.2.3.9.3.3
Specific message contents

None.

7.2.3.10
AM RLC / Receiver Status Triggers

7.2.3.10.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state and using AM RLC }

ensure that {
  when { Reception failure of an RLC data PDU is detected }

   then { UE initiates Status Reporting when t-Reordering expires }

}
(2)

with { UE in E-UTRA RRC_CONNECTED state and using AM RLC }

ensure that {
  when { Status Reporting is triggered and t-StatusProhibit is running}

   then { UE wait until t-StatusProhibit has expired to send Status Report }

}
(3)

with { UE in E-UTRA RRC_CONNECTED state and using AM RLC }

ensure that {
  when { Polling from peer AM RLC entity is detected and the sequence number of the PDU that carries the Poll is less than VR(MS) }

   then { UE initiates Status Reporting }

}
(4)

with { UE in E-UTRA RRC_CONNECTED state and using AM RLC }

ensure that {
  when { Polling from peer AM RLC entity is detected and the sequence number of the PDU that carries the Poll is greater than or equal to VR(MS) }

   then { UE waits until VR(MS) becomes greater than the sequence number of the PDU with the Poll before initiating Status Reporting }

}

(5)

with { UE in E-UTRA RRC_CONNECTED state and using AM RLC }

ensure that {
  when { the UE needs to send a Status Report and the UL grant is not large enough to accommodate the whole report }

   then { UE includes as many NACK SNs in the Status Report as allowed by the UL grant }

}
7.2.3.10.2
Conformance requirements
References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322 clause 5.2.3.
[TS 36.322, clause 5.2.3]
An AM RLC entity sends STATUS PDUs to its peer AM RLC entity in order to provide positive and/or negative acknowledgements of RLC PDUs (or portions of them).

RRC configures whether or not the status prohibit function is to be used an AM RLC entity.

Triggers to initiate STATUS reporting include:

-
Polling from its peer AM RLC entity:

-
When a RLC data PDU with SN = x and the P field set to "1" is received from lower layer, the receiving side of an AM RLC entity shall:

-
if the PDU is to be discarded as specified in subclause 5.1.3.2.2; or

-
if x < VR(MS) or x >= VR(MR):

-
trigger a STATUS report;

-
else:

-
delay triggering the STATUS report until x < VR(MS) or x >= VR(MR).

NOTE:
This ensures that the RLC Status report is transmitted after HARQ reordering.

-
Detection of reception failure of an RLC data PDU:

-
The receiving side of an AM RLC entity shall trigger a STATUS report when t-Reordering expires.

NOTE:
The expiry of T_reordering triggers both VR(MS) to be updated and a STATUS report to be triggered, but the STATUS report shall be triggered after VR(MS) is updated.
When STATUS reporting has been triggered, the receiving side of an AM RLC entity shall:

-
if t-StatusProhibit is not running:

-
at the first transmission opportunity indicated by lower layer, construct a STATUS PDU and deliver it to lower layer;

-
else:

-
at the first transmission opportunity indicated by lower layer after t-StatusProhibit expires, construct a single STATUS PDU even if status reporting was triggered several times while t-StatusProhibit was running and deliver it to lower layer;

When a STATUS PDU has been delivered to lower layer, the receiving side of an AM RLC entity shall:

-
start t-StatusProhibit.

When constructing a STATUS PDU, the AM RLC entity shall:
-
for the AMD PDUs with SN such that VR(R) <= SN < VR(MS) that has not been completely received yet, in increasing SN order of PDUs and increasing byte segment order within PDUs, starting with SN = VR(R) up to the SN for which the resulting STATUS PDU still fits to the total size of RLC PDU(s) indicated by lower layer:

-
if no byte segments have been received yet for an AMD PDU:

-
include in the STATUS PDU a NACK_SN which is set to the SN of the AMD PDU;

-
for a continuous sequence of byte segments of a partly received AMD PDU that have not been received yet :
-
include in the STATUS PDU a set of NACK_SN, SOstart and SOend
-
set the ACK_SN to the SN of the next not received RLC Data PDU which is not indicated as missing in the resulting STATUS PDU.

7.2.3.10.3
Test description

7.2.3.10.3.1
Pre-test conditions
System Simulator:

-
Cell 1.
UE:

None.

Preamble
-
The UE is in state Loopback Activated (state 4) according to [18] with the exceptions listed in table 7.2.3.10.3.1-1.

Table 7.2.3.10.3.1-1: RLC settings

	Parameter
	Value

	t-Reordering
	ms200

	t-StatusProhibit
	ms300

	t-PollRetransmit
	ms500


7.2.3.10.3.2
Test procedure sequence
Table 7.2.3.10.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION: In parallel to the events described in steps 1 to 23, the UE performs the parallel behaviour specified in Table 7.2.3.10.3.2-2
	-
	-
	-
	-

	1
	The SS transmits 4 AMD PDUs with SN=0, 1, 2, and 4. The SS sets the P field of all the AMD PDUs to 0.

Record time TA when the AMD PDU with SN=4 is sent.
	<--
	AMD PDU (SN=0, P=0)
AMD PDU (SN=1, P=0)
AMD PDU (SN=2, P=0)
AMD PDU (SN=4, P=0)
	-
	-

	2
	Check 1: Does the UE transmit a Status Report with NACK_SN=3 and ACK_SN=5?
Record time TB
Check 2: (TB – TA) = t-Reordering
	-->
	STATUS PDU
	1
	P

	3
	Within 50 ms after the Status Report is received at Step 2, the SS transmits 4 AMD PDUs with SN=5, 6, 8 and 9. The SS sets the P field of all the AMD PDUs to 0.
	<--
	AMD PDU (SN=5, P=0)
AMD PDU (SN=6, P=0)
AMD PDU (SN=8, P=0)
AMD PDU (SN=9, P=0)
	-
	-

	4
	Check 1: Does the UE transmit a Status Report with NACK_SN=3, NACK_SN=7 and ACK_SN=10?
Record time TC
Check 2: (TC – TB) = t-StatusProhibit
	-->
	STATUS PDU
	2
	P

	5
	The SS waits for t-StatusProhibit.
	-
	-
	-
	-

	6
	The SS transmits 3 AMD PDUs with SN=3, SN=7, and SN=9. The SS sets the P field of all the AMD PDUs to 0 except for that of the AMD PDU with SN=9.
	<--
	AMD PDU (SN=3, P=0)
AMD PDU (SN=7, P=0)
AMD PDU (SN=9, P=1)
	-
	-

	7
	Check: Does the UE transmit a Status Report with no NACK_SN and ACK_SN = 10?
	-->
	STATUS PDU
	3
	P

	8
	The SS waits for t-StatusProhibit.
	-
	-
	-
	-

	9
	The SS transmits an AMD PDU with SN=10 and P=0, and an AMD PDU with SN=12 and P=1.
	<--
	AMD PDU (SN=10, P=0)

AMD PDU (SN=12, P=1)
	-
	-

	10
	Within t-Reordering( / 2) ms after Step 9, the SS transmits an AMD PDU with SN=11 and P=0.
	<--
	AMD PDU (SN=11, P=0)
	-
	-

	11
	Check: Does the UE transmit a Status Report with no NACK_SN and ACK_SN=13?
	-->
	STATUS PDU
	4
	P

	12
	The SS ignores scheduling requests and does not allocate any uplink grant.
	-
	-
	-
	-

	13
	The SS waits for t-StatusProhibit.
	-
	-
	-
	-

	14
	The SS transmits an AMD PDU with SN=13 and P=0, and an AMD PDU with SN=19 and P=1.
	<--
	AMD PDU (SN=13, P=0)

AMD PDU (SN=19, P=1)
	-
	-

	15
	The SS waits for t-Reordering.
	-
	-
	-
	-

	16
	Check: Does the UE transmit a scheduling request?
	-->
	(SR)
	
	

	17
	The SS responds to the scheduling request received at Step 16 with an UL grant of size 72 bits. (Note 1)
	<--
	(UL Grant)
	-
	-

	18
	Check: Does the UE transmit a Status Report with ACK_SN=16 and 2 NACK_SNs: 14 and 15?
	-->
	STATUS PDU
	5
	P

	19
	The SS ignores scheduling requests and does not allocate any uplink grant.
	-
	-
	-
	-

	20
	The SS waits for t-StatusProhibit.
	-
	-
	-
	-

	21
	The SS transmits an AMD PDU with SN=14 and P=1.
	<--
	AMD PDU (SN=14, P=1)
	-
	-

	22
	The SS transmits an UL grant of size 72 bits. (Note 2)
	<--
	(UL Grant)
	-
	-

	23
	Check: Does the UE transmit a Status Report with ACK_SN=20 and 4 NACK_SNs: 15, 16, 17 and 18?
	-->
	STATUS PDU
	5
	P

	Note 1
UL grant of 72 bits (ITBS=2, NPRB=2, see TS 36.213 Table 7.1.7.2.1-1) is chosen to allow the UE to transmit a 2 byte regular BSR and a Status Report with ACK_SN and 2 NACK_SNs (8-bit MAC PDU subheader + 4-bit D/C/CPT + 10-bit ACK_SN + 1-bit E1 + 2 x (12-bit NACK_SN/E1/E2) ).

Note 2       UL grant of 72 bits (ITBS=2, NPRB=2, see TS 36.213 Table 7.1.7.2.1-1) is chosen to allow the UE to transmit a Status Report with ACK_SN and 4 NACK_SNs (8-bit MAC PDU subheader + 4-bit D/C/CPT + 10-bit ACK_SN + 1-bit E1 + 4 x (12-bit NACK_SN/E1/E2) ).


Table 7.2.3.10.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	UE transmits AMD PDUs to loop back the data received in the downlink
	-->
	AMD PDUs
	-
	-


7.2.3.10.3.3
Specific message contents

None.
7.2.3.11 
Void

7.2.3.12 
Void

7.2.3.13
AM RLC / Reconfiguration of RLC parameters by upper layers

7.2.3.13.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state and using AM RLC }

ensure that {
  when { t-PollRetransmit expires }

   then { UE transmits a Poll }

}

(2)

with { UE in E-UTRA RRC_CONNECTED state and using AM RLC }

ensure that {
  when { loss of an RLC data PDU is detected }

   then { UE initiates Status Reporting }

}

(3)

with { UE in E-UTRA RRC_CONNECTED state and using AM RLC }

ensure that {
  when { Status Reporting is triggered and t-StatusProhibit is running}

   then { UE transmits a status report at t-StatusProhibit expiry }

}
7.2.3.13.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322 clause 5.2.2, 5.2.2.1, 5.2.2.2, 5.2.2.3 and 5.2.3.  

[TS 36.322, clause 5.2.2]

An AM RLC entity can poll its peer AM RLC entity in order to trigger STATUS reporting at the peer AM RLC entity.
 [TS 36.322, clause 5.2.2.1]

Upon assembly of a new AMD PDU, the transmitting side of an AM RLC entity shall:

-
increment PDU_WITHOUT_POLL by one;

-
increment BYTE_WITHOUT_POLL by every new byte of Data field element that it maps to the Data field of the RLC data PDU;

-
if PDU_WITHOUT_POLL >= pollPDU; or

-
if BYTE_WITHOUT_POLL >= pollByte;

-
include a poll in the RLC data PDU as described below.
Upon assembly of a AMD PDU or AMD PDU segment, the transmitting side of an AM RLC entity shall:

-
if both the transmission buffer and the retransmission buffer becomes empty (excluding transmitted RLC data PDU awaiting for acknowledgements) after the transmission of the RLC data PDU; or

-
if no new RLC data PDU can be transmitted after the transmission of the RLC data PDU (e.g. due to window stalling);
-
include a poll in the RLC data PDU as described below.

To include a poll in a RLC data PDU, the transmitting side of an AM RLC entity shall:
-
set the P field of the RLC data PDU to "1";

-
set PDU_WITHOUT_POLL to 0;

-
set BYTE_WITHOUT_POLL to 0;

After delivering a RLC data PDU including a poll to lower layer and after incrementing of VT(S) if necessary, the transmitting side of an AM RLC entity shall:
-
set POLL_SN to VT(S) – 1;

-
if t-PollRetransmit is not running:

-
start t-PollRetransmit;

-
else:

-
restart t-PollRetransmit;

[TS 36.322, clause 5.2.2.2]

Upon reception of a STATUS report from the receiving RLC AM entity the transmitting side of an AM RLC entity shall:

-
if the STATUS report comprises a positive or negative acknowledgement for the RLC data PDU with sequence number equal to POLL_SN:

-
if the t-PollRetransmit is running:

-
stop t-PollRetransmit.

[TS 36.322, clause 5.2.2.3]

Upon expiry of t-PollRetransmit, the transmitting side of an AM RLC entity shall:

-
if both the transmission buffer and the retransmission buffer are empty (excluding transmitted RLC data PDU awaiting for acknowledgements); or

-
if no new RLC data PDU can be transmitted (e.g. due to window stalling):

-
consider the AMD PDU with SN = VT(S) – 1 for retransmission; or
-
consider any AMD PDU which has not been positively acknowledged for retransmission;
-
include a poll in a RLC data PDU as described in section 5.2.2.1.

[TS 36.322, clause 5.2.3]

An AM RLC entity sends STATUS PDUs to its peer AM RLC entity in order to provide positive and/or negative acknowledgements of RLC PDUs (or portions of them).

RRC configures whether or not the status prohibit function is to be used for an AM RLC entity.

Triggers to initiate STATUS reporting include:

-
Polling from its peer AM RLC entity:

-
When a RLC data PDU with SN = x and the P field set to “1” is received from lower layer, the receiving side of an AM RLC entity shall:

-
if the PDU is to be discarded as specified in subclause 5.1.3.2.2; or

-
if x < VR(MS) or x >= VR(MR):

-
trigger a STATUS report;

-
else:

-
delay triggering the STATUS report until x < VR(MS) or x >= VR(MR).

NOTE:
This ensures that the RLC Status report is transmitted after HARQ reordering.

-
Detection of reception failure of an RLC data PDU:

-
The receiving side of an AM RLC entity shall trigger a STATUS report when t-Reordering expires.

NOTE:
The expiry of T_reordering triggers both VR(MS) to be updated and a STATUS report to be triggered, but the STATUS report shall be triggered after VR(MS) is updated.
When STATUS reporting has been triggered, the receiving side of an AM RLC entity shall:

-
if t-StatusProhibit is not running:

-
at the first transmission opportunity indicated by lower layer, construct a STATUS PDU and deliver it to lower layer;

-
else:

-
at the first transmission opportunity indicated by lower layer after t-StatusProhibit expires, construct a single STATUS PDU even if status reporting was triggered several times while T_status_prohibit was running and deliver it to lower layer;

When a STATUS PDU has been delivered to lower layer, the receiving side of an AM RLC entity shall:

-
start t-StatusProhibit.

When constructing a STATUS PDU, the AM RLC entity shall:

-
for the AMD PDUs with SN such that VR(R) <= SN < VR(MS) that has not been completely received yet, in increasing SN order of PDUs and increasing byte segment order within PDUs, starting with SN = VR(R) up to the point where the resulting STATUS PDU still fits to the total size of RLC PDU(s) indicated by lower layer:

-
for an AMD PDU for which no byte segments have been received yet :

-
include in the STATUS PDU a NACK_SN which is set to the SN of the AMD PDU;

-
for a continuous sequence of byte segments of a partly received AMD PDU that have not been received yet 
-
include in the STATUS PDU a set of NACK_SN, SOstart and SOend
-
set the ACK_SN to the SN of the next not received RLC Data PDU which is not indicated as missing in the resulting STATUS PDU.

7.2.3.13.3
Test description

7.2.3.13.3.1
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.
Preamble:

· The UE is in state Loopback Activated (state 4) according to [18].

7.2.3.13.3.2
Test procedure sequence

Table 7.2.3.13.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	1
	The SS reconfigures RLC in the UE and sets

- t-Reordering to 50 ms,

- t-StatusProhibit to 150 ms,

- t-PollRetransmit to 200 ms,

- pollPDU to Infinity,

- pollByte to Infinity. See Note 1
	-
	-
	-
	-

	-
	EXCEPTION:
In parallel to steps 2-8, the behaviour described in table 7.2.3.13.3.2-2 is running.
	-
	-
	-
	-

	2
	The SS transmits 4 AMD PDUs with P=0 and SN=0, 1, 2 and 4.
The SS record time TA when AMD PDU 5 (with SN=4) is sent.
	<--
	AMD PDU#1 (SN=0, P=0)

AMD PDU#2 (SN=1, P=0)

AMD PDU#3 (SN=2, P=0)

AMD PDU#4 (SN=4, P=0)
	-
	-

	3
	Check 1: Does the UE transmit a STATUS PDU with NACK_SN=3 and ACK_SN=5 ? Record time TB.

Check 2: Is (TB  – TA ) = t-Reordering?
	-->
	STATUS PDU
	3
	P

	4
	The SS sends 4 AMD PDUs with SN=5, 6, 8 and 9 within (t-StatusProhibit / 2 ) ms reception of the STATUS PDU in step 3 above.
	<--
	AMD PDU#6 (SN=5, P=0)

AMD PDU#7 (SN=6, P=0)

AMD PDU#9 (SN=8, P=0)

AMD PDU#10 (SN=9, P=0)
	-
	-

	5
	Check 1: Does the UE transmit a STATUS PDU with NACK_SN=3, NACK_SN=7 and ACK_SN=10 ? Record time TC.

Check 2: Is (TC  – TB ) = t-StatusProhibit?
	-->
	STATUS PDU
	3
	P

	6
	The SS waits for t-StatusProhibit/2.
	-
	-
	-
	-

	7
	The SS transmits 3 AMD PDUs with SN=3, 7, 9
	<--
	AMD PDU#4 (SN=3, P=0)

AMD PDU#8 (SN=7, P=0)

AMD PDU#10 (SN=9, P=1)
	-
	-

	8
	The UE transmits a Status Report with no NACK_SN and ACK_SN = 10.
	-->
	STATUS PDU
	-
	-

	9
	The SS transmits an AMD PDU to the UE
	<--
	AMD PDU#11 (SN=10, P=0) 
	
	

	10
	The UE transmits an AMD PDU with the same data as received in the corresponding DL AMD PDU. 
	-->
	AMD PDU#11 (SN=10, P=1) 
	
	

	11
	The UE sets the poll bit as both the transmission and retransmission buffers become empty.
	-->
	AMD PDU#11 (SN=10, P=1) 
	1
	P

	Note 1
The RRC Connection Reconfiguration procedure is performed.  


Table 7.2.3.13.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check : Does the UE send  AMD PDUs corresponding to the received AMD PDUs ?
	-->
	AMD PDU
	-
	-


7.2.3.13.3.3
Specific message contents

None.
7.2.3.14
AM RLC / In sequence delivery of upper layers PDUs

7.2.3.14.1
Test Purpose (TP)

(1)

with { UE in E-UTRAN RRC_CONNECTED state }

ensure that {

  when { UE receives duplicate AMD PDUs }

    then { UE discards the duplicate AMD PDUs }

            }

(2)

with { UE in E-UTRAN RRC_CONNECTED state }

ensure that {

  when { UE receives an AMD PDU with a SN gap }

    then { UE sends STATUS PDU to request retransmissions of PDUs in the SN gap}

            }

(3)

with { UE in E-UTRAN RRC_CONNECTED state }

ensure that {
  when { UE receives PDUs within a SN gap }

 then { RLC reassembles and reorders the AMD PDUs and deliver them to the upper layer in sequence }

             }
7.2.3.14.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322 clause 4.2.1.3.3.

[TS 36.322, clause 4.2.1.3.3]

When the receiving side of an AM RLC entity receives RLC data PDUs, it shall:

-
detect whether or not the RLC data PDUs have been received in duplication, and discard duplicated RLC data PDUs; 

-
reorder the RLC data PDUs if they are received out of sequence; 

-
detect the loss of RLC data PDUs at lower layers and request retransmissions to its peer AM RLC entity; 

-
reassemble RLC SDUs from the reordered RLC data PDUs and deliver the RLC SDUs to upper layer in sequence.

...
7.2.3.14.3
Test description

7.2.3.14.3.1
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].

7.2.3.14.3.2
Test procedure sequence

Table 7.2.3.14.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits an AMD PDU to the UE. This PDU carries SDU#1.
	<--
	AMD PDU#1
	
	

	2
	The SS transmits an AMD PDU to the UE. This PDU carries SDU#1.
	<--
	AMD PDU#1
	-
	-

	3
	Check: Does the UE transmit RLC SDU#1?
	-->
	(RLC SDU#1)
	1
	P

	4
	The SS transmits an AMD PDU to the UE. This PDU contains SDU#2, and the 1st  part of SDU#3.
	<--
	AMD PDU#2
	-
	-

	5
	Check: Does the UE transmit RLC SDU#2?
	-->
	(RLC SDU#2)
	1
	P

	6
	The SS transmits an AMD PDU to the UE. This PDU contains SDU#2, and the 1st  part of SDU#3.
	<--
	AMD PDU#2
	-
	-

	7
	Check: Does the UE transmit RLC SDU#2?
	-->
	(RLC SDU#2)
	1
	F

	8
	The SS transmits an AMD PDU to the UE. This PDU contains the 2nd part of SDU#3.
	<--
	AMD PDU#3
	-
	-

	9
	Check: Does the UE transmit RLC SDU#3?
	-->
	(RLC SDU#3)
	1
	P

	10
	The SS transmits an AMD PDU to the UE. This PDU contains the last part of SDU#6.
	<--
	AMD PDU#6
	-
	-

	11
	The SS transmits an AMD PDU to the UE. This PDU contains SDU#5, and the 1st  part of SDU#6.
	<--
	AMD PDU#5
	-
	-

	12
	The SS transmits an AMD PDU to the UE. This PDU carries SDU#4 and the 1st part of SDU#5.
	<--
	AMD PDU#4
	-
	-

	13
	Check: DDoes the UE transmit RLC SU#4?
	-->
	(RLC SDU#4)
	3
	P

	14
	Check: does the UE transmit RLC SDU#5?
	-->
	(RLC SDU#5)
	3
	P

	15
	Check: does the UE transmit RLC SDU#6?
	-->
	(RLC SDU#6)
	3
	P

	16
	The SS transmits an AMD RLC PDU [FFS] bytes to the UE. This PDU contains the last part ofD SU#9.
	<--
	AMD PDU#9
	-
	-

	17
	Check: does the UE transmit a STATUS PDU NACK_SN/E1/E2 fields set correctly to inform SS of missing PDUs #7, #8, (ACK_SN =10, NACK_SN = 7, NACK_SN = 8).?
	-->
	STATUS PDU
	2
	P

	18
	The SS transmits an AMD PDU to the UE. This PDU contains SDU#8, and the 1st  part of SDU#9.
	<--
	AMD PDU#8
	-
	-

	19
	The SS transmits an AMD PDU to the UE. This PDU carries SDDU#7.
	<--
	AM PDU#7
	-
	-

	20
	Check: does the UE transmit RLC SDU#7?
	-->
	AMD PDU#7
	3
	P

	21
	Check: does the UE transmit RLC SDU#8?
	-->
	AMD PDU#8
	3
	P

	22
	Check: does the UE transmit RLC SDU#9?
	-->
	AMD PDU#9
	3
	P


7.2.3.14.3.3
Specific message contents

None.

7.2.3.15
AM RLC / Re-ordering of RLC PDU segments

7.2.3.15.1
Test Purpose (TP)

(1)

with { UE in E-UTRAN RRC_CONNECTED state }

ensure that {

  when { UE receives RLC AM PDU segments }

    then { UE reorders RLC AMD PDU segments received out of sequence }

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { t-Reordering expires }

    then { Set VR(MS) to SN of the first AMD PDU with SN >= VR(X) for which not all byte segments have been received }

 }

7.2.3.15.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322 clauses 4.2.1.3.3, 5.1.3.2.1, 5.1.3.2.2, 5.1.2.3.3 and 5.1.2.3.4.
[TS 36.322, clause 4.2.1.3.3]

When the receiving side of an AM RLC entity receives RLC data PDUs, it shall:

...
-
detect the loss of RLC data PDUs at lower layers and request retransmissions to its peer AM RLC entity;
-
reassemble RLC SDUs from the reordered RLC data PDUs and deliver the RLC SDUs to upper layer in sequence.

... 

[TS 36.322, clause 5.1.3.2.1]

The receiving side of an AM RLC entity shall maintain a receiving window according to state variables VR(R) and VR(MR) as follows:

-
a SN falls within the receiving window if VR(R) <= SN < VR(MR);

-
a SN falls outside of the receiving window otherwise.

When receiving a RLC data PDU from lower layer, the receiving side of an AM RLC entity shall:

-
either discard the received RLC data PDU or place it in the reception buffer (see sub clause 5.1.3.2.2);

-
if the received RLC data PDU was placed in the reception buffer:

-
update state variables, reassemble and deliver RLC SDUs to upper layer and start/stop T_reordering as needed (see sub clause 5.1.3.2.3).

When t-Reordering expires, the receiving side of an AM RLC entity shall:

-
update state variables and start t-Reordering as needed (see sub clause 5.1.3.2.4).

[TS 36.322, clause 5.1.3.2.2]

When a RLC data PDU is received from lower layer, where the RLC data PDU contains byte segment numbers y to z of an AMD PDU with SN = x, the receiving side of an AM RLC entity shall:

-
if x falls outside of the receiving window; or

-
if byte segment numbers y to z of the AMD PDU with SN = x have been received before:

-
discard the received RLC data PDU;

-
else:

-
place the received RLC data PDU in the reception buffer;

-
if some byte segments of the AMD PDU contained in the RLC data PDU have been received before:

-
discard the duplicate byte segments.

[TS 36.322, clause 5.1.3.2.3]

When a RLC data PDU with SN = x is placed in the reception buffer, the receiving side of an AM RLC entity shall:

-
if all byte segments of the AMD PDU with SN = VR(MS) are received:

-
update VR(MS) to the SN of the first AMD PDU with SN > current VR(MS) for which not all byte segments have been received;
-
if x = VR(R):

-
if all byte segments of the AMD PDU with SN = VR(R) are received:
-
update VR(R) to the SN of the first AMD PDU with SN > current VR(R) for which not all byte segments have been received;

-
update VR(MR) to the updated VR(R) + AM_Window_Size;

-
reassemble RLC SDUs from any byte segments of AMD PDUs with SN that falls outside of the receiving window and in-sequence byte segments of the AMD PDU with SN = VR(R), remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer in sequence if not delivered before;
-
if x >= VR(H) 

-
update VR(H) to x+ 1;
-
if t-Reordering is running:

-
if VR(X) = VR(R); or

-
if VR(X) falls outside of the receiving window:

-
stop and reset t-Reordering;

-
if t-Reordering is not running (includes the case t-Reordering is stopped due to actions above):

-
if the VR (H) > VR(R):

-
start t-Reordering;

-
set VR(X) to VR(H).

[TS 36.322, clause 5.1.3.2.4]

When t-Reordering expires, the receiving side of an AM RLC entity shall:

-
update VR(MS) to the SN of the first AMD PDU with SN >= VR(X) for which not all byte segments have been received;

-
if VR(H) > VR(MS):

-
start t-Reordering;

-
set VR(X) to VR(H).
7.2.3.15.3
Test description

7.2.3.15.3.1
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18] with a loop back size of 102 bytes.

7.2.3.15.3.2
Test procedure sequence

Table 7.2.3.15.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	1
	The SS transmits 1 RLC PDU of 100 data bytes to the UE. SN=7 indicates the loss of 7 PDUs. 
	<--
	AMD PDU#8
	-
	-

	2
	The SS transmits one AMD PDU segment of 50 data bytes to the UE. This PDU carries part 1of PDU#1. SO=0 and LSF=0.
	<--
	AMD PDU#1

segment 1
	-
	-

	3
	The SS transmits one AMD PDU segment of 50 data bytes to the UE. This PDU carries part 2 of PDU#2. SO=50 and LSF=1.
	<--
	AMD PDU#2

segment 2
	-
	-

	4
	The SS transmits one AMD PDU segment of 50 data bytes to the UE. This PDU carries part 1of PDU#3. SO=0 and LSF=0.
	<--
	AMD PDU#3

segment 1
	-
	-

	5
	The SS transmits one AMD PDU segment of 50 data bytes to the UE. This PDU carries part 2 of PDU#4. SO=50 and LSF=1.
	<--
	AMD PDU#4

segment 2
	-
	-

	6
	The SS transmits one AMD PDU segment of 50 data bytes to the UE. This PDU carries part 1of PDU#4. SO=0 and LSF=0.
	<--
	AMD PDU#4

segment 1
	-
	-

	7
	The SS transmits one AMD PDU segment of 50 data bytes to the UE. This PDU carries part 2 of PDU#1. SO=50 and LSF=1.
	<--
	AMD PDU#1

segment 2
	-
	-

	8
	Check: Does the UE transmit an RLC SDU with same data contents as received in the corresponding DL PDU segments?
	-->
	(RLC SDU#1)
	1
	P

	9
	The SS transmits one RLC PDU of 50 data bytes to the UE. This PDU carries part 1 of PDU#2. SO=0 and LSF=0.
	<--
	AMD PDU#2

segment 1
	-
	-

	10
	Check: Does the UE transmit an RLC SDU with the same data contents as received in the corresponding DL PDU segments?
	-->
	(RLC SDU#2)
	1
	P

	11
	The SS transmits one RLC PDU of 50 data bytes to the UE. This PDU carries part 2 of PDU#3. SO=50 and LSF=1.
	<--
	AMD PDU#3

segment 2
	
	

	12
	Check: Does the UE transmit an RLC SDU  with same data contents as received in the corresponding DL PDU segments?
	-->
	(RLC SDU#3)
	1
	P

	13
	Check: Does the UE transmit an RLC SDU  with same data contents as received in the corresponding DL PDU segments?
	-->
	(RLC SDU#4)
	1
	P

	14
	The SS transmits an RLC STATUS PDU to the UE. This PDU acks PDUs up to those including SDU#4. ACK_SN=4.
	<--
	STATUS PDU
	
	

	15
	The SS transmits one RLC PDU of 50 data bytes to the UE. This PDU carries segment 1 of PDU 7. SO=0 and LSF=0.
	<--
	AMD PDU#7

segment 1
	
	

	16
	The SS transmits one RLC PDU of 50 data bytes to the UE. This PDU carries segment 2 of PDU 6. SO=50 and LSF=1.
	<--
	AMD PDU#6

segment 2
	
	

	17
	Wait for t-Reordering to run out at the UE side
	-
	
	
	

	18
	Check: Does the UE transmit a Status Report with NACK_SN=4, NACK_SN=5 with SOStart=0 and SOEnd=49, and  NACK_SN=6 with SOStart=50 and SOEnd=special value, and ACK_SN=8?
	-->
	STATUS PDU
	2
	P

	19
	The SS transmits one RLC PDU of 50 data bytes to the UE. This PDU carries part 2 of PDU#7. SO=50 and LSF=1.
	<--
	AMD PDU#7

segment 2
	
	

	20
	The SS transmits one RLC PDU of 50 data bytes to the UE. This PDU carries part 1 of PDU#6. SO=0 and LSF=0.
	<--
	AMD PDU#6

segment 1
	
	

	21
	The SS transmits one RLC PDU of 50 data bytes to the UE. This PDU carries part 1 of PDU#5. SO=0 and LSF=0.
	<--
	AMD PDU#5

segment 1
	
	

	22
	Wait for t-Reordering to run out at the UE side
	-
	
	
	

	23
	Check: Does the UE transmit a Status Report with NACK_SN=4 with SOStart=0 and SOEnd=49, and ACK_SN=8?
	-->
	STATUS PDU
	2
	P

	24
	The SS transmits one RLC PDU of 50 data bytes to the UE. This PDU carries part 2 of PDU#5. SO=50 and LSF=1.
	<--
	AMD PDU#5

segment 2
	
	

	25
	Check: Does the UE transmit an RLC SDU  with same data contents as received in the corresponding DL PDU segments?
	-->
	(RLC SDU#5)
	1
	P

	26
	Check: Does the UE transmit an RLC SDU  with same data contents as received in the corresponding DL PDU segments?
	-->
	(RLC SDU#6)
	1
	P

	27
	Check: Does the UE transmit an RLC SDU  with same data contents as received in the corresponding DL PDU segments?
	-->
	(RLC SDU#7)
	1
	P

	28
	Check: Does the UE transmit an RLC SDU  with same data contents as received in the corresponding DL PDU segments?
	-->
	(RLC SDU#8)
	1
	P

	29
	The SS transmits an RLC STATUS PDU to the UE. This PDU acks PDUs up to those including SDU#7.. ACK_SN=8.
	<--
	STATUS PDU
	-
	-


7.2.3.15.3.3
Specific message contents

None.
7.2.3.16
AM RLC / Re-transmission of RLC PDU without re-segmentation 

7.2.3.16.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { UE receives a STATUS PDU including a NACK_SN for missing AMD PDUs and missing AMD PDUs can fit into within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity}

then { UE successfully retransmits missing AMD PDUs without re-segmentation}

 

}

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { NACK received for missing AMD PDUs and RETX_COUNT < maxRetxThreshold }

then { UE retransmits AMD PDUs   }

 

}

(3)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { an AMD PDU or a portion of an AMD PDU is considered for retransmission and if RETX_COUNT = maxRetxThreshold }

then { UE indicates to upper layers that max retransmission has been reached }

 

}

7.2.3.16.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322 clause 5.2.1.
[TS 36.322 clause 5.2.1]

The transmitting side of an AM RLC entity can receive a negative acknowledgement (notification of reception failure by its peer AM RLC entity) for an AMD PDU or a portion of an AMD PDU by the following:

-
STATUS PDU from its peer AM RLC entity.
When receiving a negative acknowledgement for an AMD PDU or a portion of an AMD PDU by a STATUS PDU from its peer AM RLC entity, the transmitting side of the AM RLC entity shall:

-
if the SN of the corresponding AMD PDU falls within the range VT(A) <= SN < VT(S):
-
consider the AMD PDU or the portion of the AMD PDU for which a negative acknowledgement was received for retransmission.
When an AMD PDU or a portion of an AMD PDU is considered for retransmission, the transmitting side of the AM RLC entity shall:

-
if the AMD PDU is considered for retransmission for the first time: 
-
set the RETX_COUNT associated with the AMD PDU to zero;
-
else, if it (the AMD or the portion of the AMD PDU that is considered for retransmission) or a portion of it is not pending for retransmission already:

-
increment the RETX_COUNT;

-
if RETX_COUNT = maxRetxThreshold:

-
indicate to upper layers that max retransmission has been reached.
When retransmitting an AMD PDU, the transmitting side of an AM RLC entity shall:

-
if the AMD PDU can entirely fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity:

-
deliver the AMD PDU as it is except for the P field (the P field should be set according to sub clause 5.2.2) to lower layer;

-
otherwise:

-
segment the AMD PDU and form a new AMD PDU segment which will fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity and deliver the new AMD PDU segment to lower layer.
When retransmitting a portion of an AMD PDU, the transmitting side of an AM RLC entity shall:

-
segment the portion of the AMD PDU as necessary, form a new AMD PDU segment which will fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity and deliver the new AMD PDU segment to lower layer.
When forming a new AMD PDU segment, the transmitting side of an AM RLC entity shall:

-
only map the Data field of the original AMD PDU to the Data field of the new AMD PDU segment;

-
set the header of the new AMD PDU segment in accordance with the description in sub clause 6.;

-
set the P field according to sub clause 5.2.2.

7.2.3.16.3
Test description

7.2.3.16.3.1
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18] with a loopback size of 102 bytes.
7.2.3.16.3.2
Test procedure sequence

Table 7.2.3.16.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits one RLC PDU of 100 data bytes. The PDU carries SDU#1.
	<--
	AMD PDU#1
	-
	-?

	2
	Check: Does the UE transmit one RLC PDU which carries SDU#1?
	-->
	AMD PDU#1 (SN=0)


	-
	-

	3
	The SS transmits an RLC STATUS PDU. ACK_SNSN_ACK=1, NACK_SN=0. 
	<--
	STATUS PDU
	
	

	4
	Check: Does the UE transmit a RLC PDU not yet acknowledged?
	-->
	AMD PDU#1 (SN=0)
	1
	P

	5
	The SS transmits an RLC STATUS PDU. ACK_SN=1.
	
	STATUS PDU
	
	

	6
	The SS transmits one RLC PDU of 100 data bytes. The PDU carries SDU#2
	
	AMD PDU#2
	
	

	7
	The UE transmits an RLC PDU which carries SDU#2
	
	AMD PDU#2 (SN=1)
	
	

	-
	EXCEPTION:
Step 10 to 12 shall be repeated maxRetxThreshold times
	-
	-
	-
	-

	8
	The SS transmits an RLC STATUS PDU. ACK_SN =2 and NACK_SN =1.
	<--
	STATUS PDU
	
	

	9
	Check: Does the UE retransmit the RLC PDU not yet acknowledged?
	-->
	AMD PDU#2 (SN=1)
	2
	P

	10
	The SS transmits an RLC STATUS PDU. ACK_SN =2 and NACK_SN =1.
	
	STATUS PDU
	
	

	11
	Check: Does the UE transmit an RRC Connection Re-establishment Request?

Note 1
	
	-
	3
	P

	Note 1
The RRC Connection Re-establishment procedure is initiated. See 36.331 cl. 5.3.7.2 and 5.3.11.3.


7.2.3.16.3.3
Specific message contents

None. 
7.2.3.17
AM RLC / Re-segmentation RLC PDU / SO, FI, LSF

7.2.3.17.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { AMD PDU to be retransmitted does not fit in new allocated TBS }

then { UE segments AMD PDU into AMD PDU segments }

 }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { AMD PDU segment to be retransmitted does not fit in new allocated TBS }
then { UE resegments AMD PDU segment to fit TBS }

 }

7.2.3.17.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322 clauses 4.2.1.3.2, 5.2.1, 6.2.1.4 and 6.2.1.5.
[TS 36.322, clause 4.2.1.3.2]

When the transmitting side of an AM RLC entity forms AMD PDUs from RLC SDUs, it shall:

-
segment and/or concatenate the RLC SDUs so that the AMD PDUs fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity notified by lower layer.

The transmitting side of an AM RLC entity supports retransmission of RLC data PDUs (ARQ):

-
if the RLC data PDU to be retransmitted does not fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity notified by lower layer, the AM RLC entity can re-segment the RLC data PDU into AMD PDU segments; 

-
the number of re-segmentation is not limited. 

When the transmitting side of an AM RLC entity forms AMD PDUs from RLC SDUs received from upper layer or AMD PDU segments from RLC data PDUs to be retransmitted, it shall:

-
include relevant RLC headers in the RLC data PDU. 

[TS 36.322 clause 5.2.1]

...
When retransmitting an AMD PDU, the transmitting side of an AM RLC entity shall:

-
if the AMD PDU can entirely fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity:

-
deliver the AMD PDU as it is except for the P field (the P field should be set according to sub clause 5.2.2);

-
otherwise:

-
segment the AMD PDU and form a new AMD PDU segment which will fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity and deliver the new AMD PDU segment to lower layer.

When retransmitting a portion of an AMD PDU, the transmitting side of an AM RLC entity shall:

-
segment the portion of the AMD PDU as necessary and form a new AMD PDU segment which will fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity and deliver the new AMD PDU segment to lower layer.

When forming a new AMD PDU segment, the transmitting side of an AM RLC entity shall:

-
only map the Data field of the original AMD PDU to the Data field of the new AMD PDU segment;

-
set the header of the new AMD PDU segment in accordance with the description in sub clause 6.;

-
set the P field according to sub clause 5.2.2. 

[TS 36.322, clause 6.2.1.4]

AMD PDU consists of a Data field and an AMD PDU header.

AMD PDU header consists of a fixed part (fields that are present for every AMD PDU) and an extension part (fields that are present for an AMD PDU when necessary). The fixed part of the AMD PDU header itself is byte aligned and consists of a D/C, a RF, a P, a FI, an E and a SN. The extension part of the AMD PDU header itself is byte aligned and consists of E(s) and LI(s).

An AMD PDU header consists of an extension part only when more than one Data field elements are present in the AMD PDU, in which case an E and a LI are present for every Data field element except the last. Furthermore, when an AMD PDU header consists of an odd number of LI(s), four padding bits follow after the last LI

....
[TS 36.322, clause 6.2.1.5]

AMD PDU segment consists of a Data field and an AMD PDU segment header.

AMD PDU segment header consists of a fixed part (fields that are present for every AMD PDU segment) and an extension part (fields that are present for an AMD PDU segment when necessary). The fixed part of the AMD PDU segment header itself is byte aligned and consists of a D/C, a RF, a P, a FI, an E, a SN, a LSF and a SO. The extension part of the AMD PDU segment header itself is byte aligned and consists of E(s) and LI(s).

An AMD PDU segment header consists of an extension part only when more than one Data field elements are present in the AMD PDU segment, in which case an E and a LI are present for every Data field element except the last. Furthermore, when an AMD PDU segment header consists of an odd number of LI(s), four padding bits follow after the last LI.

...
7.2.3.17.3
Test description

7.2.3.17.3.1
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18] with a loop back size of 102 bytes.

7.2.3.17.3.2
Test procedure sequence

Table 7.2.3.17.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	1
	The SS transmits one AMD PDU of 100 data bytes. This PDU carries SDU#1. 
	<--
	AMD PDU#1
	
	

	2
	Check: Does the UE transmit an AMD PDU with the same data contents as received in the corresponding part of DL PDU#1?
	-->
	AMD PDU#1 (SN=0)
	
	

	3
	The SS transmits one AMD PDU of 100 data bytes. This PDU carries SDU#2. 
	<--
	AMD PDU#2
	
	

	4
	Check: Does the UE transmit an AMD PDU with the same data contents as received in the corresponding part of DL PDU#2?
	-->
	AMD PDU#2 (SN=1)
	
	

	5
	SS responds to any scheduling requests from the UE by transmitting UL grants of size 472 bits (Note 1).
	<--
	(UL grants, 472 bits)
	-
	-

	6
	The SS transmits a STATUS PDU. This PDU nacks the AMD PDU with SN=0. NACK_SN=0 and ACK_SN=2. 
	<--
	STATUS PDU
	
	

	7
	Check: Does the UE transmit an AMD PDU segment with SO=0, LSF=0 and the same data contents at the received positions as in the original AMD PDU?
	-->
	AMD PDU#1 segment 1 (SN=0)
	1
	P

	8
	Check: Does the UE transmit an AMD PDU segment with SO=<x>, LSF=1 and the same data contents at the received positions as in the original AMD PDU? (Note 3) 
	-->
	AMD PDU#1 segment 2 (SN=0)
	1
	P

	9
	SS responds to any scheduling requests from the UE by transmitting UL grants of size 328 bits (Note 2).
	<--
	(UL grants, 328 bits)
	-
	-

	10
	The SS transmits a STATUS PDU. This PDU nacks the AMD PDU with SN=0. NACK_SN=0, SOStart=0, SOEnd=<x-1> and ACK_SN =2. (Note 3)
	<--
	STATUS PDU
	-
	-

	11
	Check: Does the UE transmit an AMD PDU segment with SO=0, LSF=0 and the same data contents at the received positions as in the original AMD PDU?
	-->
	AMD PDU#1 segment 1, 1st part  (SN=0)
	2
	P

	12
	Check: Does the UE transmit an AMD PDU segment with SO=<y>, LSF=0 and the same data contents at the received positions as in the original AMD PDU? (Note 3)
	-->
	AMD PDU#1 segment 2, 2nd part  (SN=0)
	2
	P

	13
	The SS transmits a STATUS PDU. This PDU acks the AMD PDUs with SN=0 and SN=1. ACK_SN=2.
	<--
	STATUS PDU
	-
	-

	Note 1
UL grant of 472 bits (ITBS=7, NPRB=4, see TS 36.213 Table 7.1.7.2.1-1) is chosen such that UE will segment into 2 AMD PDUs. MAC PDU of 472 bits=59 bytes fits an AMD PDU payload of >= 50 bytes + 2 bytes AMD PDU header + 2 bytes of segment header +  ? bytes spare for MAC header and possible RLC STATUS PDU and BSR report.

Note 2
UL grant of 328 bits (ITBS=5, NPRB=4, see TS 36.213 Table 7.1.7.2.1-1) is chosen such that UE will segment into 2 AMD PDUs. MAC PDU of 328 bits=41 bytes fits an AMD PDU payload of >= 25 bytes + 2 bytes AMD PDU header + 2 bytes of segment header +  ? bytes spare for MAC header and possible RLC STATUS PDU and BSR report.

Note 3
The values x and y depend upon the need of the UE to add RLC STATUS PDU and BSR report. The TBS has been chosen to ensure that the PDUs to be resegmented can be carried in 2 segments.


7.2.3.17.3.3
Specific message contents

None. 

7.2.3.18
AM RLC / Reassembly / AMD PDU reassembly from AMD PDU segments; Segmentation Offset and Last Segment Flag fields 

7.2.3.18.1
Test Purpose (TP)

(1)

with { UE in E-UTRAN RRC_CONNECTED state }

ensure that {

  when { UE receives AM PDU segments }

    then { UE delivers reassembled RLC SDU to upper layer}

            }

 (2)

with { UE in E-UTRAN RRC_CONNECTED state }

ensure that {

  when { UE receives RLC AM PDU segments without segment header extension part }

    then { UE correctly reassembles RLC AMD PDU segments into RLC AMD PDUs }

            }

(3)

with { UE in E-UTRAN RRC_CONNECTED state }

ensure that {

  when { UE receives RLC AM PDU segments with segment header extension part }

    then { UE correctly reassembles RLC AMD PDU segments into RLC AMD PDUs }

            }

(4)

with { UE in E-UTRAN RRC_CONNECTED state }

ensure that {

  when { UE receives duplicate RLC AM PDU segments }

    then { UE discards duplicate RLC AMD PDU segments }

            }

(5)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE receives RLC AM PDU segments out of sequence }

    then { UE delivers reassembled RLC SDU to upper layer }

            }

(6)

with { UE in E-UTRAN RRC_CONNECTED state }

ensure that {

  when { UE receives RLC AMD PDU segments with segments lost }

    then { UE transmits STATUS PDU to request retransmission of missing segments }

            }
(7)

with { UE in E-UTRAN RRC_CONNECTED state }

ensure that {

  when { UE receives overlapping RLC AMD PDU segments }

    then { UE discards duplicate RLC AMD PDU byte segments }

            }

7.2.3.18.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322 clauses 4.2.1.3.3, 5.1.3.2.2, 6.2.1.4 and 6.2.1.5.

 [TS 36.322, clause 4.2.1.3.3]

When the receiving side of an AM RLC entity receives RLC data PDUs, it shall:

-
detect whether or not the RLC data PDUs have been received in duplication, and discard duplicated RLC data PDUs; 

-
reorder the RLC data PDUs if they are received out of sequence; 

-
detect the loss of RLC data PDUs at lower layers and request retransmissions to its peer AM RLC entity; 

-
reassemble RLC SDUs from the reordered RLC data PDUs and deliver the RLC SDUs to upper layer in sequence. 

...
[TS 36.322, clause 5.1.3.2.2]

When a RLC data PDU is received from lower layer, where the RLC data PDU contains byte segment numbers y to z of an AMD PDU with SN = x, the receiving side of an AM RLC entity shall:

-
if x falls outside of the receiving window; or

-
if byte segment numbers y to z of the AMD PDU with SN = x have been received before:

-
discard the received RLC data PDU;

-
else:

-
place the received RLC data PDU in the reception buffer;

-
if some byte segments of the AMD PDU contained in the RLC data PDU have been received before:

-
discard the duplicate byte segments.

 [TS 36.322, clause 6.2.1.4]

AMD PDU consists of a Data field and an AMD PDU header.

AMD PDU header consists of a fixed part (fields that are present for every AMD PDU) and an extension part (fields that are present for an AMD PDU when necessary). The fixed part of the AMD PDU header itself is byte aligned and consists of a D/C, a RF, a P, a FI, an E and a SN. The extension part of the AMD PDU header itself is byte aligned and consists of E(s) and LI(s).

An AMD PDU header consists of an extension part only when more than one Data field elements are present in the AMD PDU, in which case an E and a LI are present for every Data field element except the last. Furthermore, when an AMD PDU header consists of an odd number of LI(s), four padding bits follow after the last LI.

[TS 36.322, clause 6.2.1.5]

AMD PDU segment consists of a Data field and an AMD PDU segment header.

AMD PDU segment header consists of a fixed part (fields that are present for every AMD PDU segment) and an extension part (fields that are present for an AMD PDU segment when necessary). The fixed part of the AMD PDU segment header itself is byte aligned and consists of a D/C, a RF, a P, a FI, an E, a SN, a LSF and a SO. The extension part of the AMD PDU segment header itself is byte aligned and consists of E(s) and LI(s).

An AMD PDU segment header consists of an extension part only when more than one Data field elements are present in the AMD PDU segment, in which case an E and a LI are present for every Data field element except the last. Furthermore, when an AMD PDU segment header consists of an odd number of LI(s), four padding bits follow after the last LI.

...
7.2.3.18.3
Test description

7.2.3.18.3.1
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18] with a loop back size of 98 bytes.
7.2.3.18.3.2
Test procedure sequence

Table 7.2.3.18.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	1
	The SS transmits an AMD PDU of size 50 data bytes. This PDU carries the 1st part of SDU#1. This PDU is in error (SN falls outside of the receiving window) and is to be discarded by the UE. 
	<--
	AMD PDU#1
	-
	-

	2
	The SS transmits an AMD PDU of size 100 data bytes with the P-bit set. This PDU carries SDU#2.
	<--
	AMD PDU#2
	-
	-

	3
	The UE transmits a STATUS PDU NACK_SN field indicating missing PDU#1. ACK_SN=2, NACK_SN=0.
	-->
	STATUS PDU
	-
	-

	4
	The SS transmits a 50 data byte segment of AMD PDU#1 (AMD PDU#1 carries SDU#1). SO=0 and LSF=0. No header extension part is provided.
	<--
	AMD PDU#1

segment 1
	-
	-

	5
	The SS transmits a 50 data byte segment of AMD PDU#1 (AMD PDU#1 carries SDU#1) with the P-bit set. SO=50 and LSF=1. No header extension part is provided.
	<--
	AMD PDU #1

segment 2
	-
	-

	6
	Check: Does the UE transmit a STATUS PDU with ACK_SN=2, thus acknowledging the reception of PDUs with SN=0 and SN=1, and  no NACK_SN provided?
	-->
	STATUS PDU
	2
	P

	7
	Check: Does the UE transmit RLC SDU#1?
	-->
	(RLC SDU#1)
	1
	P

	8
	The UE transmits RLC SDU#2.
	-->
	(RLC SDU#2)
	-
	-

	9
	The SS transmits a 50 data byte segment of AMD PDU#3 (AMD PDU#3 carries SDU#3 and SDU#4) with the P-bit set. This PDU segment carries the last part of SDU#4. FI=10, SO=150 and LSF=1. No header extension part is provided.
	<--
	AMD PDU#3

segment 2
	-
	-

	10
	The UE transmits a STATUS PDU NACK_SN field for receipt of PDU#3. ACK_SN=3, NACK_SN=2, SOStart=0/SOEnd=149.
	-->
	STATUS PDU
	-
	-

	11
	The SS transmits a 150 data byte segment of AMD PDU#3 (AMD PDU#3 carries SDU#3 and SDU#4) with the P-bit set. This PDU segment carries SDU#3 and the first part of SDU#4. FI=01, SO=0 and LSF=0. Header extension part present: E in fixed part header=1, E in extension part header=0, LI=100.
	<--
	AMD PDU#3 

segment 1
	-
	-

	12
	Check: Does the UE transmit a STATUS PDU with ACK_SN=3?
	-->
	STATUS PDU
	3
	P

	13
	The UE transmits RLC SDU#3.
	-->
	RLC SDU#3
	-
	-

	14
	Check: Does the UE transmit RLC SDU#4?
	-->
	RLC SDU#4
	1,5
	P

	15
	The SS transmits a 50 data byte segment of AMD PDU#4 (AMD PDU#4 carries SDU#5). This PDU segment carries the first segment of PDU#4. SO=0 and LSF=0. No header extension part is provided.
	<--
	AMD PDU#4

segment 1
	-
	-

	16
	The SS transmits a 50 data byte segment of AMD PDU#4 (AMD PDU#4 carries SDU#5). This PDU segment carries the first segment of PDU#4. SO=0 and LSF=0. No header extension part is provided.
	<--
	AMD PDU#4

segment 1
	-
	-

	17
	The SS transmits a 50 data byte segment of AMD PDU#4 (AMD PDU#4 carries SDU#5) with the P-bit set. This PDU segment carries the second segment of PDU#4. SO=50 and LSF=1. No header extension part is provided.
	<--
	AMD PDU#4

segment 2
	-
	-

	18
	Check: Does the UE transmit a STATUS PDU with  ACK_SN=4, thus acknowledging the reception of PDUs with SN=0 to SN=3, and no NACK_SN provided?
	-->
	STATUS PDU
	4
	P

	19
	Check: Does the UE transmit RLC SDU#5?
	-->
	RLC SDU#5
	1
	P

	20
	The SS transmits a 50 data byte segment of AMD PDU#6 (AMD PDU#6 carries SDU#7) with the P-bit set. This PDU segment is sent with SN 5 and carries the second segment of PDU#6. SO=50 and LSF=1. No header extension part is provided.
	<--
	AMD PDU#6

segment 2
	-
	-

	21
	Check: Does the UE transmit a STATUS PDU with ACK_SN=6, thus acknowledging the reception of PDUs with SN=0 to SN=5, and NACK_SN=4, E1/E2 field for receipt of PDU#5 and NACK_SN=5,SOStart=0/SOEnd=49 for segment 1 of PDU#6?
	-->
	STATUS PDU
	6
	P

	22
	The SS transmits a 50 data byte segment of AMD PDU#6 (AMD PDU#6 carries SDU#7). This PDU segment carries the first segment of PDU#6. SO=0 and LSF=0. No header extension part is provided.
	<--
	AMD PDU#6

segment 1
	-
	-

	23
	The SS transmits one AMD PDU of size 100 data bytes with the P-bit set. This PDU carries PDU#5. PDU#5 carries SDU#6.  
	<--
	AMD PDU#5


	-
	-

	24
	The UE transmits a STATUS PDU with ACK_SN=6, thus acknowledging the reception of PDUs with SN=0 to SN=5, and no NACK_SN provided .
	-->
	STATUS PDU
	-
	-

	25
	The UE transmits RLC SDU#6.
	-->
	(RLC SDU#6)
	-
	-

	26
	Check: Does the UE transmit RLC SDU#7?
	-->
	(RLC SDU#7)
	2,5
	P

	27
	The SS transmits a 120 data byte segment of AMD PDU#7 (AMD PDU#7 carries SDU#8, SDU#9 and SDU#10) with the P-bit set. This PDU segment carries the last part of SDU#9 and SDU#10. FI=10, SO=180 and LSF=1. Header extension part present: E in fixed part header=1, E in extension part header=0, LI=20.
	<--
	AMD PDU#7

segment 3
	-
	-

	28
	The UE transmits a STATUS PDU NACK_SN field for receipt of PDU#7. ACK_SN=7, NACK_SN=6, SOStart=0/SOEnd=179.
	-->
	STATUS PDU
	-
	-

	29
	The SS transmits a 120 data byte segment of AMD PDU#7 (AMD PDU#7 carries SDU#8, SDU#9 and SDU#10) with the P-bit set. This PDU segment carries the last part of SDU#8 and SDU#9, and overlaps with the PDU segment sent at Step 27. FI=10, SO=80 and LSF=0. Header extension part present: E in fixed part header=1, E in extension part header=0, LI=20.
	<--
	AMD PDU#7

segment 2
	-
	-

	30
	The UE transmits a STATUS PDU NACK_SN field for receipt of PDU#7. ACK_SN=7, NACK_SN=6, SOStart=0/SOEnd=79.
	-->
	STATUS PDU
	7
	P

	31
	The SS transmits a 80 data byte segment of AMD PDU#7 (AMD PDU#7 carries SDU#8, SDU#9 and SDU#10) with the P-bit set. This PDU segment carries the first part of SDU#8. SO=0 and LSF=0. No header extension part is provided.
	<--
	AMD PDU#7

segment 1
	-
	-

	32
	Check: Does the UE transmit a STATUS PDU with  ACK_SN=7, thus acknowledging the reception of PDUs with SN=0 to SN=6, and no NACK_SN provided ?
	-->
	STATUS PDU
	7
	P

	33
	Check: Does the UE transmit RLC SDU#8?
	-->
	RLC SDU#8
	7
	P

	34
	Check: Does the UE transmit RLC SDU#9?
	-->
	RLC SDU#9
	7
	P

	35
	Check: Does the UE transmit RLC SDU#10?
	-->
	RLC SDU#10
	7
	P


7.2.3.18.3.3
Specific message contents

None.

7.2.3.19
Void
7.2.3.20
AM RLC / Duplicate detection of RLC PDUs

7.2.3.20.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE is in AM mode and receives duplicated RLC data PDUs having the same sequence number}

    then { UE discards the duplicated RLC data PDUs }

    }

7.2.3.20.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.322, clause 4.2.1.3.3.

[TS 36.322, clause 4.2.1.3.3]

When the receiving side of an AM RLC entity receives RLC data PDUs, it shall:

-
detect whether or not the RLC data PDUs have been received in duplication, and discard duplicated RLC data PDUs;

…
7.2.3.20.3
Test description

7.2.3.20.3.1
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].

7.2.3.20.3.2
Test procedure sequence

Table 7.2.3.20.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS creates 3 RLC SDUs of size 40 byes segmented into two AMD PDUs each. AMD PDU#1 and AMD PDU#2 belongs to RLC SDU#1, AMD PDU#3 and #4 belongs to RLC SDU#2 and AMD PDU#5 and #6 belongs to RLC SDU#3. 

SS transmits AMD PDU#1 with SN=0, AMD PDU#2 with SN=1 and AMD PDU#3 twice with SN=2.
	<--
	RLC AMD PDU#1 (SN=0)

RLC AMD PDU#2 (SN=1)

RLC AMD PDU#3 (SN=2)

RLC AMD PDU#3 (SN=2)
	1
	-

	2
	Check: Does the UE transmit RLC SDU#1?

(Note 1)
	-->
	(RLC SDU#1)
	1
	P

	3
	SS transmits AMD PDU#4 with SN=3.
	<--
	RLC AMD PDU#4 (SN=3)
	1
	-

	4
	Check: Does the UE transmit RLC SDU#2?
	-->
	(RLC SDU#2)
	1
	P

	5
	SS transmits AMD PDU#6 twice with SN=5.


	<--
	RLC AMD PDU#6 (SN=5)

RLC AMD PDU#6 (SN=5)


	1
	-

	6
	SS transmits AMD PDU#5 twice with SN=4.
	<--
	RLC AMD PDU#5 (SN=4)

RLC AMD PDU#5 (SN=4)
	1
	-

	7
	Check: Does the UE transmit RLC SDU#3 once?

(Note 2)
	-->
	(RLC SDU#3)
	1
	P

	Note 1
The duplicated AMD PDU#3 have been discarded by the conformant UE in step 1.

Note 2
The duplicated AMD PDU#5 and AMD PDU#6 have been discarded by the conformant UE in steps 5 and 6.


7.2.3.20.3.3
Specific message content

None.

7.2.3.21 
AM RLC / RLC re-establishment at RRC Connection reconfiguration including mobilityControlInfo IE

7.2.3.21.1

Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE is requested to perform a RRC Connection reconfiguration including mobilityControlInfo IE }

    then { the UE discards the remaining AMD PDUs; and discards all RLC SDUs in the transmitting side; and reset all state variables to their initial values.  }

}

7.2.3.21.2

Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.322, clause 5.4 and TS 36.331 clause 5.3.5.4.

[TS 36.322, clause 5.4]

RLC re-establishment is performed upon request by RRC, and the function is applicable for AM, UM and TM RLC entities.

When RRC indicates that an RLC entity should be re-established, the RLC entity shall:

…

-
if it is an AM RLC entity:

-
when possible, reassemble RLC SDUs from any byte segments of AMD PDUs with SN < VR(MR) in the receiving side, remove RLC headers when doing so and deliver all reassembled RLC SDUs to upper layer in sequence, if not delivered before;

-
discard the remaining AMD PDUs and byte segments of AMD PDUs in the receiving side;

-
discard all RLC SDUs and AMD PDUs in the transmitting side;

-
discard all RLC control PDUs.

-
stop and reset all timers;

-
reset all state variables to their initial values.

[TS 36.331, clause 5.3.5.4]

If the RRCConnectionReconfiguration message includes the mobilityControlInfo and the UE is able to comply with the configuration included in this message, the UE shall:
….

1>
re-establish RLC for all RBs that are established;

7.2.3.21.3
Test description

7.2.3.21.3.1
Pre-test conditions

System Simulator:

-
Cell 1.
UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].

7.2.3.21.3.2
Test procedure sequence

Table 7.2.3.21.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS creates 3 RLC SDUs of size 40 bytes segmented into two AMD PDUs each. AMD PDU#1 and AMD PDU#2 belong to RLC SDU#1, AMD PDU#3  and #4  belongs to RLC SDU#2 and AMD PDU#5 and #6 belongs to RLC SDU#3. SS transmits AMD PDU#1 (SN=0), AMD PDU#2 (SN=1) and AMD PDU#4 (SN=3).
	<--
	AMD PDU#1

AMD PDU#2 
AMD PDU#4
	-
	-

	2
	Check: Does the UE return RLC SDU#1?
	-->
	(RLC SDU#1)
	1
	P

	3
	SS does not acknowledge the reception of RLC SDU#1.
	-
	-
	-
	-

	4
	SS performs a RRC Connection Reconfiguration procedure including the mobilityControlInfo IE triggering RLC-reestablishment. 

(Note 1)
	-
	-
	-
	-

	5
	SS transmits AMD PDU#5 with SN=0 and the P field set to "1"
	<--
	AMD PDU#5
	-
	-

	6
	Check: Does the UE transmit a RLC STATUS PDU report indicating that the AMD PDU with SN=2 is missing? 

(Note 2) 
	-->
	RLC STATUS PDU
	1
	F

	7
	SS transmits AMD PDU#6 with SN=Receiving_AM_Window_Size+2
	<--
	AMD PDU#6
	1
	-

	8
	Check: Does the UE return RLC SDU#3 within 1s?

See Note 3.
	-->
	(RLC SDU#3)
	1
	F

	9
	SS transmits AMD PDU#6 with SN=2
	<--
	AMD PDU#6
	1
	-

	10
	Check: Does the UE return RLC SDU#3 with its first AMD PDU set to SN=0?
	-->
	(RLC SDU#3)
	1
	P

	Note 1
Upon a RLC re-establishment a conformant UE discards any remaining AMD PDUs in the receiver and transmitter side, stops and resets all timers and resets all state variables to their initial values.

Note 2
AMD PDU#4 is discarded by a conformant UE in step 4.

Note 3
AMD PDU#6 is discarded by a conformant UE due to being outside the receiving window size.


7.2.3.21.3.3
Specific message contents

Table 7.2.3.21.3.3-1: RRCConnectionReconfiguration (step 4)
	Derivation Path: 36.508 table 4.6.1-8: RRCConnectionReconfiguration, condition HO

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	       mobilityControlInfo SEQUENCE {
	
	
	

	         targetPhysCellId
	Set to the physical cell identity of cell 1
	
	

	         carrierFreq
	Not present
	
	

	        }
	
	
	

	        radioResourceConfigCommon
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.3
PDCP

7.3.1 
Maintenance of PDCP sequence numbers for radio bearers

7.3.1.1 
Maintenance of PDCP sequence numbers (user plane, RLC AM)

7.3.1.1.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE transmits a PDCP Data SDU on a DRB mapped on AM RLC }

    then { UE increments SN with 1 for each transmitted PDU for SN=0 to Maximum_PDCP_SN }

}

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE transmits a PDCP Data SDU on a DRB mapped on AM RLC and Next_PDCP_TX_SN reach the Maximum_PDCP_SN limit }

    then { UE sets SN to 0 in the next transmitted PDCP SDU}

}

7.3.1.1.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.323 clause 5.1.1, 5.1.2.2 and 6.2.3.
[TS 36.323, clause 5.1.1]

At reception of a PDCP SDU from upper layers, the UE shall:

-
start the Discard_Timer associated with this PDCP SDU (if configured);

For a PDCP SDU received from upper layers, the UE shall:
-
associate the PDCP SN corresponding to Next_PDCP_TX_SN to this PDCP SDU;

-
perform header compression of the PDCP SDU (if configured) as specified in the subclause 5.5.4;

-
perform integrity protection (if applicable), and ciphering (if applicable) using COUNT based on TX_HFN and the PDCP SN associated with this PDCP SDU as specified in the subclause 5.7 and 5.6, respectively;

-
increment Next_PDCP_TX_SN by one;

-
if Next_PDCP_TX_SN > Maximum_PDCP_SN:

-
set Next_PDCP_TX_SN to 0;

-
increment TX_HFN by one;

-
submit the resulting PDCP Data PDU to lower layer.

[TS 36.323, clause 5.1.2.1.2]

For DRBs mapped on RLC AM, at reception of a PDCP Data PDU from lower layers, the UE shall:

-
if received PDCP SN – Last_Submitted_PDCP_RX_SN > Reordering_Window or 0 <= Last_Submitted_PDCP_RX_SN – received PDCP SN < Reordering_Window:

-
if received PDCP SN > Next_PDCP_RX_SN:

-
decipher the PDCP PDU as specified in the subclause 5.6, using COUNT based on RX_HFN - 1 and the received PDCP SN;

-
else:

-
decipher the PDCP PDU as specified in the subclause 5.6, using COUNT based on RX_HFN and the received PDCP SN;

-
perform header decompression (if configured) as specified in the subclause 5.5.5;

-
discard this PDCP SDU;

-
else if Next_PDCP_RX_SN – received PDCP SN > Reordering_Window:

-
increment RX_HFN by one;

-
use COUNT based on RX_HFN and the received PDCP SN for deciphering the PDCP PDU;

-
set Next_PDCP_RX_SN to the received PDCP SN + 1;

-
else if received PDCP SN – Next_PDCP_RX_SN > Reordering_Window:

-
use COUNT based on RX_HFN – 1 and the received PDCP SN for deciphering the PDCP PDU;

-
else if received PDCP SN >= Next_PDCP_RX_SN:

-
use COUNT based on RX_HFN and the received PDCP SN for deciphering the PDCP PDU;

-
set Next_PDCP_RX_SN to the received PDCP SN + 1;

-
if Next_PDCP_RX_SN is larger than Maximum_PDCP_SN:

-
set Next_PDCP_RX_SN to 0;

-
increment RX_HFN by one;

-
else if received PDCP SN < Next_PDCP_RX_SN:

-
use COUNT based on RX_HFN and the received PDCP SN for deciphering the PDCP PDU;

-
if the PDCP PDU has not been discarded in the above:

-
perform deciphering and header decompression (if configured) for the PDCP PDU as specified in the subclauses 5.6 and 5.5.5, respectively;

-
if a PDCP SDU with the same PDCP SN is stored:

-
discard this PDCP SDU;

-
else:

-
store the PDCP SDU;

-
if the PDCP PDU received by PDCP is not due to the re-establishment of lower layers:

-
deliver to upper layers in ascending order of the associated COUNT value: 

-
all stored PDCP SDU(s) with an associated COUNT value less than the COUNT value associated with the received PDCP SDU;

-
all stored PDCP SDU(s) with consecutively associated COUNT value(s) starting from the COUNT value associated with the received PDCP SDU;

-
set Last_Submitted_PDCP_RX_SN to the PDCP SN of the last PDCP SDU delivered to upper layers;

-
else if received PDCP SN = Last_Submitted_PDCP_RX_SN + 1:

-
deliver to upper layers in ascending order of the associated COUNT value:

-
all stored PDCP SDU(s) with consecutively associated COUNT value(s) starting from the COUNT value associated with the received PDCP SDU;

-
set Last_Submitted_PDCP_RX_SN to the PDCP SN of the last PDCP SDU delivered to upper layers.
[TS 36.323, clause 6.2.3]

Figure 6.2.3.1 shows the format of the PDCP Data PDU when a 12 bit SN length is used. This format is applicable for PDCP Data PDUs carrying data from DRBs mapped on RLC AM or RLC UM.
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Figure 6.2.3.1: PDCP Data PDU format for DRBs using a 12 bit SN

7.3.1.1.3
Test description

7.3.1.1.3.1
Pre-test conditions

System Simulator 

-
Cell 1
-
SS PDCP set to Transparent Mode

UE:
None.
Preamble 

-
The UE is in state Loopback Activated (state 4) according to [18].

7.3.1.1.3.2
Test procedure sequence

Table 7.3.1.1.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION: Steps 1 and 2 shall be repeated for k=0 to Maximum_PDCP_SN (increment=1).
	
	
	
	

	1
	SS transmits a PDCP Data PDU on DRB1 containing one IP packet without header compression.
	<--
	PDCP Data PDU (SN = k)
	
	

	2
	CHECK: Does UE transmit a PDCP Data PDU with SN=0 for the first iteration and then incremented by 1 at each iteration?
	-->
	PDCP Data PDU (SN = k)
	1
	P

	3
	SS transmits a PDCP Data PDU on DRB1 containing one IP packet without header compression.
	<--
	PDCP Data PDU (SN = 0)
	
	

	4
	CHECK: Does UE transmit a PDCP Data PDU with SN=0?
	-->
	PDCP Data PDU (SN = 0)
	2
	P

	5
	SS sends a PDCP Data PDU on DRB1 containing one IP packet without header compression.
	<--
	PDCP Data PDU (SN = 1)
	
	

	6
	CHECK: Does UE transmit a PDCP Data PDU with SN=1?
	-->
	PDCP Data PDU (SN = 1)
	1
	P


7.3.1.1.3.3
Specific message contents

None

7.3.1.2 
Maintenance of PDCP sequence numbers (user plane, RLC UM, short PDCP SN (7 bits))

7.3.1.2.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE transmits a PDCP Data SDU on a DRB mapped on UM RLC and configured for short PDCP SN size (7 bits)}

    then { UE increments SN with 1 for each transmitted PDU for SN=0 to Maximum_PDCP_SN }

}

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE transmits a PDCP Data SDU on a DRB mapped on UM RLC and configured for short PDCP SN size (7 bits); and Next_PDCP_TX_SN reach the Maximum_PDCP_SN limit }

    then { UE sets SN to 0 in the next transmitted PDCP SDU}

}

7.3.1.2.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.323 clause 5.1.1 , 5.1.2.1.3 and 6.2.4.
[TS 36.323, clause 5.1.1]

At reception of a PDCP SDU from upper layers, the UE shall:

-
start the Discard_Timer associated with this PDCP SDU (if configured);

For a PDCP SDU received from upper layers, the UE shall:
-
associate the PDCP SN corresponding to Next_PDCP_TX_SN to this PDCP SDU;

-
perform header compression of the PDCP SDU (if configured) as specified in the subclause 5.5.4;

-
perform integrity protection (if applicable), and ciphering (if applicable) using COUNT based on TX_HFN and the PDCP SN associated with this PDCP SDU as specified in the subclause 5.7 and 5.6, respectively;
-
increment Next_PDCP_TX_SN by one;

-
if Next_PDCP_TX_SN > Maximum_PDCP_SN:

-
set Next_PDCP_TX_SN to 0;

-
increment TX_HFN by one;

-
submit the resulting PDCP Data PDU to lower layer.
 [TS 36.323, clause 5.1.2.1.3]

For DRBs mapped on RLC UM, at reception of a PDCP Data PDU from lower layers, the UE shall:

-
if received PDCP SN < Next_PDCP_RX_SN:

-
increment RX_HFN by one;

-
decipher the PDCP Data PDU using COUNT based on RX_HFN and the received PDCP SN as specified in the subclause 5.6;
-
set Next_PDCP_RX_SN to the received PDCP SN + 1;

-
if Next_PDCP_RX_SN > Maximum_PDCP_SN:

-
set Next_PDCP_RX_SN to 0;

-
increment RX_HFN by one;

-
perform header decompression (if configured) of the deciphered PDCP Data PDU as specified in the subclause 5.5.5;

-
deliver the resulting PDCP SDU to upper layer.
 [TS 36.323, clause 6.2.4]

Figure 6.2.4.1 shows the format of the PDCP Data PDU when a 7 bit SN length is used. This format is applicable for PDCP Data PDUs carrying data from DRBs mapped on RLC UM.
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Figure 6.2.4.1: PDCP Data PDU format for DRBs using 7 bit SN

7.3.1.2.3
Test description

7.3.1.2.3.1
Pre-test conditions

System Simulator 

-
Cell 1
-
SS PDCP set to Transparent Mode

UE:

None.
Preamble 

-
The UE is in state Loopback Activated (state 4) according to [18] with a RLC UM bearer.

7.3.1.2.3.2
Test procedure sequence

Table 7.3.1.2.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION: Steps 1 and 2 shall be repeated for k=0 to Maximum_PDCP_SN (increment=1).
	
	
	
	

	1
	SS transmits a PDCP Data PDU on DRB1 containing one IP packet without header compression.
	<--
	PDCP Data PDU (SN = k)
	
	

	2
	CHECK: Does UE transmit a PDCP Data PDU with SN=0 for the first iteration and then incremented by 1 at each iteration?
	-->
	PDCP Data PDU (SN = k)
	1
	P

	3
	SS transmits a PDCP Data PDU on DRB1 containing one IP packet without header compression.
	<--
	PDCP Data PDU (SN = 0)
	
	

	4
	CHECK: Does UE transmit a PDCP Data PDU with SN=0?
	-->
	PDCP Data PDU (SN = 0)
	2
	P

	5
	SS sends a PDCP Data PDU on DRB1 containing one IP packet without header compression.
	<--
	PDCP Data PDU (SN = 1)
	
	

	6
	CHECK: Does UE transmit a PDCP Data PDU with SN=1?
	-->
	PDCP Data PDU (SN = 1)
	1
	P


7.3.1.2.3.3
Specific message contents

None

7.3.1.3 
Maintenance of PDCP sequence numbers (user plane, RLC UM, long PDCP SN (12 bits))

7.3.1.3.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE transmits a PDCP Data SDU on a DRB mapped on UM RLC and configured for long PDCP SN size (12 bits)}

    then { UE increments SN with 1 for each transmitted PDU for SN=0 to Maximum_PDCP_SN }

}

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE transmits a PDCP Data SDU on a DRB mapped on UM RLC and configured for long PDCP SN size (12 bits); and Next_PDCP_TX_SN reach the Maximum_PDCP_SN limit }

    then { UE sets SN to 0 in the next transmitted PDCP SDU}

}

7.3.1.3.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.323 clause 5.1.1 , 5.1.2.1.3 and 6.2.3.
[TS 36.323, clause 5.1.1]

At reception of a PDCP SDU from upper layers, the UE shall:

-
start the Discard_Timer associated with this PDCP SDU (if configured);

For a PDCP SDU received from upper layers, the UE shall:
-
associate the PDCP SN corresponding to Next_PDCP_TX_SN to this PDCP SDU;

-
perform header compression of the PDCP SDU (if configured) as specified in the subclause 5.5.4;

-
perform integrity protection (if applicable), and ciphering (if applicable) using COUNT based on TX_HFN and the PDCP SN associated with this PDCP SDU as specified in the subclause 5.7 and 5.6, respectively;
-
increment Next_PDCP_TX_SN by one;

-
if Next_PDCP_TX_SN > Maximum_PDCP_SN:

-
set Next_PDCP_TX_SN to 0;

-
increment TX_HFN by one;

-
submit the resulting PDCP Data PDU to lower layer.
 [TS 36.323, clause 5.1.2.1.3]

For DRBs mapped on RLC UM, at reception of a PDCP Data PDU from lower layers, the UE shall:

-
if received PDCP SN < Next_PDCP_RX_SN:

-
increment RX_HFN by one;

-
decipher the PDCP Data PDU using COUNT based on RX_HFN and the received PDCP SN as specified in the subclause 5.6;
-
set Next_PDCP_RX_SN to the received PDCP SN + 1;

-
if Next_PDCP_RX_SN > Maximum_PDCP_SN:

-
set Next_PDCP_RX_SN to 0;

-
increment RX_HFN by one;

-
perform header decompression (if configured) of the deciphered PDCP Data PDU as specified in the subclause 5.5.5;

-
deliver the resulting PDCP SDU to upper layer.
[TS 36.323, clause 6.2.3]

Figure 6.2.3.1 shows the format of the PDCP Data PDU when a 12 bit SN length is used. This format is applicable for PDCP Data PDUs carrying data from DRBs mapped on RLC AM or RLC UM.
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Figure 6.2.3.1: PDCP Data PDU format for DRBs using a 12 bit SN

7.3.1.3.3
Test description

7.3.1.3.3.1
Pre-test conditions

System Simulator 

-
Cell 1
-
SS PDCP set to Transparent Mode

UE:

None.
Preamble 

-
The UE is in state Loopback Activated (state 4) according to [18] with a RLC UM bearer and configured for long PDCP SN size (12 bits).

7.3.1.3.3.2
Test procedure sequence

Table 7.3.1.3.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION: Steps 1 and 2 shall be repeated for k=0 to Maximum_PDCP_SN (increment=1).
	
	
	
	

	1
	SS transmits a PDCP Data PDU on DRB1 containing one IP packet without header compression.
	<--
	PDCP Data PDU (SN = k)
	
	

	2
	CHECK: Does UE transmit a PDCP Data PDU with SN=0 for the first iteration and then incremented by 1 at each iteration?
	-->
	PDCP Data PDU (SN = k)
	1
	P

	3
	SS transmits a PDCP Data PDU on DRB1 containing one IP packet without header compression.
	<--
	PDCP Data PDU (SN = 0)
	
	

	4
	CHECK: Does UE transmit a PDCP Data PDU with SN=0?
	-->
	PDCP Data PDU (SN = 0)
	2
	P

	5
	SS sends a PDCP Data PDU on DRB1 containing one IP packet without header compression.
	<--
	PDCP Data PDU (SN = 1)
	
	

	6
	CHECK: Does UE transmit a PDCP Data PDU with SN=1?
	-->
	PDCP Data PDU (SN = 1)
	1
	P


7.3.1.3.3.3
Specific message contents

None
7.3.3
PDCP Ciphering and deciphering

7.3.3.1
 Ciphering and Deciphering: Correct functionality of EPS AS encription algorithms (SNOW 3G)
7.3.3.1.1

Test Purpose (TP)
(1)
with { UE in E-UTRA RRC_CONNECTED state }
ensure that {
  when { UE is requested to achieve functionality of EPS AS encription algorithms with SNOW 3G }
      then { UE performs correct AS ciphering function in PDCP entities associated with SRBs. }
}
7.3.3.1.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.323, clause 5.6. 
[TS 36.323, clause 5.6]

The ciphering function includes both ciphering and deciphering and is performed in PDCP. For the control plane, the data unit that is ciphered is the data part of the PDCP PDU (see subclause 6.3.3) and the MAC-I (see subclause 6.3.4). For the user plane, the data unit that is ciphered is the data part of the PDCP PDU (see subclause 6.3.3); ciphering is not applicable to PDCP Control PDUs.

The ciphering algorithm and key to be used by the PDCP entity are configured by upper layers [3] and the ciphering method shall be applied as specified in [6].
The ciphering function is activated by upper layers [3]. After security activation, the ciphering function shall be applied to all PDCP PDUs indicated by upper layers [3] for the downlink and the uplink, respectively.
The parameters that are required by PDCP for ciphering are defined in [6] and are input to the ciphering algorithm. The required inputs to the ciphering function include the COUNT value, and DIRECTION (direction of the transmission: 0 for uplink, 1 for downlink).The parameters required by PDCP which are provided by upper layers [3] are listed below:

-
BEARER (defined as the radio bearer identifier in [6]. It will use the value RB identity –1 as in [3]);

-
KEY (the ciphering keys for the control plane and for the user plane are KRRCenc and KUPenc, respectively).
7.3.3.1.3
Test description

7.3.3.1.3.1

Pre-test conditions

System Simulator:

-
Cell 1.

UE:
-
None.

Preamble:

-
The UE shall be in Registered Idle Mode (State 2) according to [18].
7.3.3.1.3.2
Test procedure sequence
Table 7.3.3.1.3.2-1: Main Behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS sends a Paging message to the UE on the appropriate paging block, and including the UE identity in one entry of the IE pagingRecordLists.
	<--
	Paging (PCCH)
	-
	-

	2
	The UE transmits an RRCConnectionRequest message. This message related PDCP Data PDU should not be integrity protected and ciphered.
	-->
	RRCConnectionRequest
	-
	-

	3
	The SS transmits an RRCConnectionSetup message. This message related PDCP Data PDU should not be integrity protected and ciphered.
	<--
	RRCConnectionSetup
	-
	-

	4
	The UE transmits an RRCConnectionSetupComplete message to confirm the successful completion of the connection establishment and to initiate the session management procedure by including the SERVICE REQUEST message. (State3) This message related PDCP Data PDU should not be integrity protected and ciphered.
	-->
	RRCConnectionSetupComplete

	-
	-

	5
	The SS transmits a SecurityModeCommand message to activate EPS AS encryption algorithm security.  The message related PDCP Data PDU should be integrity protected but not ciphered. 
	<--
	SecurityModeCommand
	-
	-

	6
	The UE transmits a SecurityModeComplete message and establishes the initial security configuration. The message related PDCP Data PDU should be integrity protected but not ciphered.
	-->
	SecurityModeComplete
	-
	-

	7
	The SS configures a new data radio bearer, associated with the default EPS bearer context. This message related PDCP Data PDU should be integrity protected and ciphered. The COUNT of this message related PDCP Data PDU can be used for deciphering.
	<--
	RRCConnectionReconfiguration
	-
	-

	8
	The UE transmits a RRCConnectionReconfigurationComplete message to confirm the establishment of the new data radio bearer, associated with the default  EPS bearer context. This message related PDCP Data PDU should be integrity protected and ciphered. The COUNT of this message related PDCP Data PDU can be used for deciphering.
	-->
	RRCConnectionReconfigurationComplete
	1
	P


7.3.3.1.3.3
Specific message contents
Table 7.3.3.1.3.3-1 SecurityModeCommand (step 6, Table 7.3.3.1.3.2-1) 
	Derivation Path: TS36.508 clause 4.6.1 table 4.6.1-19

	Information Element
	Value/remark
	Comment
	Condition

	SecurityModeCommand ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      securityModeCommand-r8 SEQUENCE {
	
	
	

	        securityConfiguration SEQUENCE {
	
	
	

	          cipheringAlgorithm
	eea1
	
	

	          nextHopChainingCount
	Not present
	
	

	        }
	
	
	

	        nonCriticalExtension SEQUENCE {}
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.3.3.2
 Ciphering and Deciphering: Correct functionality of EPS UP encription algorithms (SNOW 3G)
7.3.3.2.1

Test Purpose (TP)
(1)
with { UE in E-UTRA RRC_CONNECTED state }
ensure that {
  when { UE is requested to achieve functionality of EPS UP encription algorithms with SNOW 3G }
      then { UE performs correct UP ciphering function in PDCP entities associated with DRBs. }
}
7.3.3.2.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.323, clause 5.6. 
[TS 36.323, clause 5.6]

The ciphering function includes both ciphering and deciphering and is performed in PDCP. For the control plane, the data unit that is ciphered is the data part of the PDCP PDU (see subclause 6.3.3) and the MAC-I (see subclause 6.3.4). For the user plane, the data unit that is ciphered is the data part of the PDCP PDU (see subclause 6.3.3); ciphering is not applicable to PDCP Control PDUs.

The ciphering algorithm and key to be used by the PDCP entity are configured by upper layers [3] and the ciphering method shall be applied as specified in [6].
The ciphering function is activated by upper layers [3]. After security activation, the ciphering function shall be applied to all PDCP PDUs indicated by upper layers [3] for the downlink and the uplink, respectively.
The parameters that are required by PDCP for ciphering are defined in [6] and are input to the ciphering algorithm. The required inputs to the ciphering function include the COUNT value, and DIRECTION (direction of the transmission: 0 for uplink, 1 for downlink).The parameters required by PDCP which are provided by upper layers [3] are listed below:

-
BEARER (defined as the radio bearer identifier in [6]. It will use the value RB identity –1 as in [3]);

-
KEY (the ciphering keys for the control plane and for the user plane are KRRCenc and KUPenc, respectively).
7.3.3.2.3
Test description

7.3.3.2.3.1

Pre-test conditions

System Simulator:

-
Cell 1.

UE:
-
None.
Preamble
-
The UE shall be in Loopback Activation state (State 4) according to TS36.508.
7.3.3.2.3.2
Test procedure sequence
Table 7.3.3.2.3.2-1: Main Behavior

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS Transmits PDCP PDU on DRB ciphered.
	<--
	PDCP PDU
	-
	-

	2
	Check: Does the UE transmit loop backed PDCP PDU ciphered.
	-->
	PDCP PDU
	1
	P


7.3.3.2.3.3
Specific message contents
Table 7.3.3.2.3.3-1 SecurityModeCommand (in the preamble) 
	Derivation Path: TS36.508 clause 4.6.1 table 4.6.1-19

	Information Element
	Value/remark
	Comment
	Condition

	SecurityModeCommand ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      securityModeCommand-r8 SEQUENCE {
	
	
	

	        securityConfiguration SEQUENCE {
	
	
	

	          cipheringAlgorithm
	eea1
	
	

	          nextHopChainingCount
	Not present
	
	

	        }
	
	
	

	        nonCriticalExtension SEQUENCE {}
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.3.3.3
 Ciphering and Deciphering: Correct functionality of EPS AS encription algorithms (AES)
7.3.3.3.1

Test Purpose (TP)
(1)
with { UE in E-UTRA RRC_CONNECTED state }
ensure that {
  when { UE is requested to achieve functionality of EPS AS encription algorithms with AES }
      then { UE performs correct AS ciphering function in PDCP entities associated with SRBs. }
}
7.3.3.3.2
Conformance requirements

Same Conformance requirements as in clause 7.3.3.1.2

7.3.3.3.3
Test description
7.3.3.3.3.1

Pre-test conditions

Same Pre-test conditions as in clause 7.3.3.1.3.1.

7.3.3.3.3.2
Test procedure sequence
Same Test procedure sequence as in Table 7.3.3.1.3.2.

7.3.3.3.3.3
Specific message contents
Table 7.3.3.3.3.3-1 SecurityModeCommand (step 6) 
	Derivation Path: TS36.508 clause 4.6.1 table 4.6.1-19

	Information Element
	Value/remark
	Comment
	Condition

	SecurityModeCommand ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      securityModeCommand-r8 SEQUENCE {
	
	
	

	        securityConfiguration SEQUENCE {
	
	
	

	          cipheringAlgorithm
	eea2
	
	

	          nextHopChainingCount
	Not present
	
	

	        }
	
	
	

	        nonCriticalExtension SEQUENCE {}
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.3.3.4
 Ciphering and Deciphering: Correct functionality of EPS UP encription algorithms (AES)
7.3.3.4.1
Test Purpose (TP)
(1)
with { UE in E-UTRA RRC_CONNECTED state }
ensure that {
  when { UE is requested to achieve functionality of EPS UP encription algorithms with AES }
      then { UE performs correct UP ciphering function in PDCP entities associated with DRBs. }
}
7.3.3.4.2
Conformance requirements

Same Conformance requirements as in clause 7.3.3.2.2.

7.3.3.4.3
Test description
7.3.3.4.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.3.3.2.3.1.
7.3.3.4.3.2
Test procedure sequence
Same Test procedure sequence as in Table 7.3.3.2.3.2.

7.3.3.4.3.3
Specific message contents
Table 7.3.3.4.3.3-1 SecurityModeCommand (in the preamble) 
	Derivation Path: TS36.508 clause 4.6.1 table 4.6.1-19

	Information Element
	Value/remark
	Comment
	Condition

	SecurityModeCommand ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      securityModeCommand-r8 SEQUENCE {
	
	
	

	        securityConfiguration SEQUENCE {
	
	
	

	          cipheringAlgorithm
	eea2
	
	

	          nextHopChainingCount
	Not present
	
	

	        }
	
	
	

	        nonCriticalExtension SEQUENCE {}
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.3.4
PDCP Integrity Protection

7.3.4.1
Integrity protection: Correct functionality of EPS AS integrity algorithms (SNOW3G) 

7.3.4.1.1

Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { UE is requested to achieve functionality of EPS AS integrity algorithms with SNOW3G}

      then { UE performs the integrity protection function in PDCP entities associated with SRBs. }

}

7.3.4.1.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.323 clauses 5.7
[TS 36.323, clause 5.7]

The integrity protection function includes both integrity protection and integrity verification and is performed in PDCP for PDCP entities associated with SRBs. The data unit that is integrity protected is the PDU header and the data part of the PDU before ciphering.
The integrity protection algorithm and key to be used by the PDCP entities are configured by upper layers [3] and the integrity protection method shall be applied as specified in [6].

The integrity protection function is activated by upper layers [3]. After security activation, the integrity protection function shall be applied to all PDUs including and subsequent to the PDU indicated by upper layers [3] for the downlink and the uplink, respectively.

NOTE:
As the RRC message which activates the integrity protection function is itself integrity protected with the configuration included in this RRC message, this message needs first be decoded by RRC before the integrity protection verification could be performed for the PDU in which the message was received.

The parameters that are required by PDCP for integrity protection are defined in [6] and are input to the integrity protection algorithm. The required inputs to the integrity protection function include the COUNT value, and DIRECTION (direction of the transmission: set as specification in [6]). The parameters required by PDCP which are provided by upper layers [3] are listed below:

-
BEARER (defined as the radio bearer identifier in [6]. It will use the value RB identity –1 as in [3]);

-
KEY (KRRCint).

At transmission, the UE computes the value of the MAC-I field and at reception it verifies the integrity of the PDCP PDU by calculating the X-MAC based on the input parameters as specified above. If the calculated X-MAC corresponds to the received MAC-I, integrity protection is verified successfully.

7.3.4.1.3
Test description

7.3.4.1.3.1
Pre-test conditions

System Simulator:

-
Cell 1
UE:

None.

Preamble:

-
The UE is in state Registered, Idle Mode (State 2) according to [18].

7.3.4.1.3.2
Test procedure sequence

Table 7.3.4.1.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS sends a Paging message to the UE on the appropriate paging block, and including the UE identity in one entry of the IE pagingRecordLists.
	-
	Paging
	-
	-

	2
	The UE transmits an RRCConnectionRequest message.This message related PDCP Data PDU is not integrity protected.
	-->
	RRCConnectionRequest
	-
	-

	3
	The SS transmits an RRCConnectionSetup message. The message related PDCP Data PDU is not integrity protected.
	<--
	RRCConnectionSetup
	-
	-

	4
	The UE transmits an RRCConnectionSetupComplete message to confirm the successful completion of the connection establishment and to initiate the session management procedure by including the SERVICE REQUEST message. The message related PDCP Data PDU is not integrity protected.
	-->
	RRCConnectionSetupComplete
	-
	-

	5
	The SS transmits a SecurityModeCommand message to activate AS security with SNOW3G integrity algorithms protected.
	<--
	SecurityModeCommand
	-
	-

	6
	Check: Does the UE transmit a SecurityModeComplete message with SNOW3G integrity algorithms and RRC integrity key protected and establish the initial security configuration.
	-->
	SecurityModeComplete
	1
	P

	7
	Check: Does the SecurityModeComplete message from the UE pass the SS’ integrity protection check.
	-
	-
	1
	P


7.3.4.1.3.3
Specific message contents

Table 7.3.43.3.1.4-1: SecurityModeCommand message (step 5, Table 7.3.4.1.3.2-1)

	Derivation Path: 36.508 Table 4.6.1-19

	Information Element
	Value/remark
	Comment
	Condition

	SecurityModeCommand ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-DL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      securityModeCommand-r8 SEQUENCE {
	
	
	

	        securityConfigSMC SEQUENCE {
	
	
	

	          securityAlgorithmConfig SEQUENCE {
	
	
	

	            integrityProtAlgorithm
	eia1
	128-EIA1

SNOW 3G
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.3.4.2
Integrity protection: Correct functionality of EPS AS integrity algorithms (AES) 

7.3.4.2.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { UE is requested to achieve functionality of EPS AS integrity algorithms with AES }

      then { UE performs the integrity protection function in PDCP entities associated with SRBs. }

}

7.3.4.2.2
Conformance requirements

Same Conformance requirements as in clause 7.3.4.1.2
7.3.4.2.3
Test description

7.3.4.2.3.1

Pre-test conditions

Same Pre-test conditions as in clause 7.3.4.1.3.1.

7.3.4.2.3.2
Test procedure sequence
Same Test procedure sequence as in table 7.3.4.1.3.2-1, except the integrity protection algorithm is AES.
7.3.4.2.3.3
Specific message contents

Table 7.3.4.2.3.3-1: SecurityModeCommand message (step 5, Table 7.3.4.1.3.2-1) 

	Derivation Path: 36.508 Table 4.6.1-19

	Information Element
	Value/remark
	Comment
	Condition

	SecurityModeCommand ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-DL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      securityModeCommand-r8 SEQUENCE {
	
	
	

	        securityConfigSMC SEQUENCE {
	
	
	

	          securityAlgorithmConfig SEQUENCE {
	
	
	

	            integrityProtAlgorithm
	eia2
	128-EIA2 AES
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.3.5
PDCP – Handover

7.3.5.1
Void
7.3.5.2
PDCP handover /  Lossless handover / PDCP Sequence Number maintenance

7.3.5.2.1
Test Purpose (TP)

(1)

with {UE in E-UTRA RRC_CONNECTED state with default RB using RLC-AM}

ensure that {
  when { UE is requested to make a lossless handover by SS }

   then { UE retransmits the unacknowledged data}

            }

7.3.5.2.2
Conformance requirements
References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.323 clause 5.2.1.1. 
[TS 36.323, clause 5.2.1.1]
When upper layers request a PDCP re-establishment, the UE shall:

-
reset the header compression protocol for uplink (if configured);

-
apply the ciphering algorithm and key provided by upper layers during the re-establishment procedure;

-
from the first PDCP SDU for which the successful delivery of the corresponding PDCP PDU has not been confirmed by lower layers, perform retransmission or transmission of all the PDCP SDUs already associated with PDCP SNs in ascending order of the COUNT values associated to the PDCP SDU prior to the PDCP re-establishment as specified below: 

-
perform header compression of the PDCP SDU (if configured) as specified in the subclause 5.5.4;

-
perform ciphering of the PDCP SDU using the COUNT value associated with this PDCP SDU as specified in the subclause 5.6;
-
submit the resulting PDCP Data PDU to lower layer
7.3.5.2.3
Test description

7.3.5.2.3.1
Pre-test conditions
System Simulator:

-
Cell 1 and Cell 2
UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].

7.3.5.2.3.2
Test procedure sequence
Table 7.3.5.2.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS creates 5 PDCP Data PDUs and the Next_PDCP_TX_SN is set to "0".
	-
	-
	-
	-

	-
	EXCEPTION: Step 2 and 3 shall be repeated for k=0 to 1(increment=1).
	-
	-
	-
	-

	2
	The SS sends the PDCP Data PDU#k via RLC-AM RB with the following content to the UE:

D/C field  = 1 (PDCP Data PDU) and PDCP SN = k.

After having sent a PDU, the SS set Next_PDCP_TX_SN= k+1.
	<--
	PDCP PDU DATA ＃k
	-
	-

	3
	The UE sends the PDCP Data PDU#k via RLC-AM RB with the following content to the UE:

D/C field  = 1 (PDCP Data PDU) and PDCP SN = k.

Data is previously received data from PDU #k.
The SS acknowledges the received data.
	-->
	PDCP PDU DATA ＃k
	-
	-

	4
	Configure SS not to allocate UL grant to the UE in Cell 1.
	-
	-
	-
	-

	-
	EXCEPTION: Step 5 shall be repeated for m=2 to 4 (increment=1).
	
	
	-
	-

	5
	The SS sends the PDCP Data PDU #m via RLC-AM RB with the following content to the UE:

D/C field = 1 (PDCP Data PDU) and PDCP SN =m.

After having sent a PDU, the SS set Next_PDCP_TX_SN = m+1.
	<--
	PDCP PDU DATA ＃m
	-
	-

	6
	The SS requests UE to make a handover to Cell2 with the RRCConnectionReconfiguration message sent on Cell 1.
	<--
	RRCConnectionReconfiguration
	-
	-

	7
	 Configure SS to allocate UL grant to the UE in Cell 2
	
	
	-
	-

	-
	EXCEPTION:Either steps 8a1 to 8a2 OR steps 8b1 to 8b2 can happen in the specified order.
	-
	-
	-
	-

	8a1
	The UE on Cell 2 transmits a  RRCConnectionReconfigurationComplete message.
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	
	EXCEPTION: Step 8a2 shall be repeated for m=2 to 4 (increment=1).
	-
	-
	-
	-

	8a2
	Check: Does the UE send the PDCP Data PDU #m via RLC-AM RB with the following content to the SS:

D/C field = 1 (PDCP Data PDU) and PDCP SN = m?
Data is previously received data from PDU #m.
	-->
	PDCP PDU DATA #m
	1
	P

	-
	EXCEPTION: Steps 8b1 shall be repeated for m=2 to 4 (increment=1).
	-
	-
	-
	-

	8b1
	Check: Does the UE send the PDCP Data PDU #m via RLC-AM RB with the following content to the SS:

D/C field = 1 (PDCP Data PDU) and PDCP SN = m?

Data is the previously received data from PDU #m
	-->
	PDCP PDU DATA #m
	1
	P

	8b2
	The UE on Cell 2 transmits a  RRCConnectionReconfigurationComplete message.
	-->
	RRCConnectionReconfigurationComplete
	-
	-


7.3.5.2.3.3
Specific message contents
Table 7.3.5.2.3.3-1: RRCConnectionReconfiguration (step 6, Table 7.3.5.2.3.2-1)
	Derivation Path: 36.508, Table 4.6.1-8, condition HO

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        mobilityControlInfo SEQUENCE {
	
	MobilityControlInfo-HO
	

	          targetPhysCellId
	PhysicalCellIdentity of Cell 2 
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.3.5.3
PDCP handover/Non-lossless handover PDCP Sequence Number maintenance

7.3.5.3.1
Test Purpose (TP)

(1)

with {UE in E-UTRA RRC_CONNECTED state with default bearer using RLC-UM}

ensure that {
  when {UE is requested to make a non-lossless handover by SS}

   then {UE transmits next PDCP Data PDU with SN value 0 }

            }

7.3.5.3.2
Conformance requirements
References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.323 clauses 5.2.1.2.

 [TS 36.323, clause 5.2.1.2]
When upper layers request a PDCP re-establishment, the UE shall:

-
reset the header compression protocol for uplink (if configured);

-
set Next_PDCP_TX_SN, and TX_HFN to 0;

-
apply the ciphering algorithm and key provided by upper layers during the re-establishment procedure;

-
for each PDCP SDU already associated with a PDCP SN but for which a corresponding PDU has not previously been submitted to lower layers:

-
consider the PDCP SDUs as received from upper layer;

-
perform transmission of the PDCP SDUs in ascending order of the COUNT value associated to the PDCP SDU prior to the PDCP re-establishment, as specified in the subclause 5.1.1 without restarting the discard-Timer.
7.3.5.3.3
Test description

7.3.5.3.3.1
Pre-test conditions
System Simulator:

-
Cell 1 and Cell 2

UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].

7.3.5.3.3.2
Test procedure sequence

Table 7.3.5.3.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS creates 3 PDCP Data PDUs and the Next_PDCP_TX_SN is set to "0".
	-
	-
	-
	-

	
	EXCEPTION: Step 2 and 3 shall be repeated for k=0 to 1 (increment=1).
	
	
	
	

	2
	The SS sends the PDCP Data PDU #k via RLC-UM RB with the following content to the UE:

D/C field  = 1 (PDCP Data PDU) and PDCP SN = k.

After having sent a PDU, the SS set Next_PDCP_TX_SN= k+1.
	<--
	PDCP PDU DATA ＃k
	-
	-

	3
	The UE sends the PDCP Data PDU #k via RLC-UM RB with the following content to the SS:

D/C field  = 1 (PDCP Data PDU) and PDCP SN = k.

Data is previously received data PDU #k
The SS acknowledges the received data.
	-->
	PDCP PDU DATA ＃k
	
	

	4
	The SS requests UE to make a handover to Cell 2 with the RRCConnectionReconfiguration message.
	<--
	RRCConnectionReconfiguration
	
	

	5
	The UE transmits a  RRCConnectionReconfigurationComplete message.
	-->
	RRCConnectionReconfigurationComplete
	-
	

	6
	The SS sends the PDCP Data PDU #2 via RLC-UM RB with the following content to the UE:

D/C field  = 1 (PDCP Data PDU) and PDCP SN = 2.

After having sent a PDU, the SS set Next_PDCP_TX_SN= k+1.
	<--
	PDCP PDU DATA ＃2
	
	

	7
	Check: Does the UE send the PDCP Data PDU #2 via RLC-UM RB with the following content back to the SS:

D/C field = 1 (PDCP Data PDU) and PDCP SN = 0.

Data is previously received data PDU #2.
	-->
	PDCP PDU DATA ＃2
	1
	P


7.3.5.3.3
Specific message contents
Table 7.3.5.3.3-1: RRCConnectionReconfiguration (step 4, 7.3.5.3.3.2-1)
	Derivation Path: 36.508, Table 4.6.1-8, condition HO

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        mobilityControlInfo SEQUENCE {
	
	MobilityControlInfo-HO
	

	          targetPhysCellId
	PhysicalCellIdentity of Cell 2 
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.3.5.4
PDCP handover / Lossless handover / PDCP status report to convey the information on missing or acknowledged PDCP SDUs at handover

7.3.5.4.1
Test Purpose (TP)
(1)
with { UE in E-UTRA RRC_CONNECTED state with default RB used RLC-AM mode }
ensure that {
  when { UE is requested to make a handover by SS }
    then { UE creats a PDCP status report to SS}}
(2)
with { UE in E-UTRA RRC_CONNECTED state with default RB used RLC-AM mode }
ensure that {
  when { UE is requested to make a handover by SS }
    then { UE discards the corresponding PDCP PDU and PDCP SDU according to the PDCP satus report from SS }}
7.3.5.4.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.323 clauses 5.3 and 5.4

 [TS 36.323, clause 5.3.1]
When upper layers request a PDCP re-establishment, for radio bearers that are mapped on RLC AM, the UE shall:

-
if the radio bearer is configured by upper layers to send a PDCP status report in the uplink, compile a status report as indicated below after processing the PDCP Data PDUs that are received from lower layers due to the re-establishment of the lower layers as specified in the subclause 5.2.2.1, and submit it to lower layers as the first PDCP PDU for the transmission, by:

-
setting the FMS field to the PDCP SN of the first missing PDCP SDU;

-
if there is at least one out-of-sequence PDCP SDU stored, allocating a Bitmap field of length in bits equal to the number of PDCP SNs from and not including the first missing PDCP SDU up to and including the last out-of-sequence PDCP SDUs, rounded up to the next multiple of 8;

-
setting as ‘0’ in the corresponding position in the bitmap field for all PDCP SDUs that have not been received as indicated by lower layers, and optionally PDCP SDUs for which decompression have failed;

-
indicating in the bitmap field as ‘1’ for all other PDCP SDUs.

[TS 36.323, clause 5.3.2]
When a PDCP status report is received in the downlink, for radio bearers that are mapped on RLC AM:

-
for each PDCP SDU, if any, with the bit in the bitmap set to '1', or with the associated COUNT value less than the COUNT value of the PDCP SDU identified by the FMS field, the successful delivery of the corresponding PDCP SDU is confirmed, and the UE shall process the PDCP SDU as specified in the subclause 5.4.
[TS 36.323, clause 5.4]
When the Discard_Timer expires for a PDCP SDU, or the successful delivery of a PDCP SDU is confirmed by PDCP status report, the UE shall discard the PDCP SDU along with the corresponding PDCP PDU. If the corresponding PDCP PDU has already been submitted to lower layers the discard is indicated to lower layers.
7.3.5.4.3
Test description

TC is applicable to:

-
All UEs supporting E-UTRA. 

7.3.5.4.3.1
Pre-test conditions

System Simulator:
-
Cell 1 and Cell 2 (FDD for Cell 1 and Cell 2, or TDD for Cell 1 and Cell 2).
-
ROHC is not used for headerCompression settings.
UE:
-
UE in UE Loopback Activated test state (state 4) with default RB using RLC-AM in Cell 1. 
7.3.5.4.3.2
Test procedure sequence

Table 7.3.5.4.3.2: Main Behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS creates 5 PDCP Data PDUs and the Next_PDCP_TX_SN is set to "0".
	
	-
	-
	-

	
	EXCEPTION: Step 2 and 3 shall be repeated for k=0 to 1 (increment=1).
	
	
	
	

	2
	The SS sends the PDCP Data PDU #k via RLC-AM RB with the following content to the UE:

D/C field = 1 (PDCP Data PDU) and PDCP SN = k.

After having sent a PDU, the SS set Next_PDCP_TX_SN = k + 1.
	<--
	PDCP PDU DATA ＃k
	-
	-

	3
	The UE sends a PDCP Data PDU #k via RLC-AM RB with the following content back to the SS:

D/C field  = 1 (PDCP Data PDU) and PDCP SN = k

data: previously received packet.
	-->
	PDCP PDU DATA ＃k
	-
	-

	4
	The SS requests UE to make a handover to Cell2 with the RRCConnectionReconfiguration message sent on Cell1.
	<--
	RRCConnectionReconfiguration message.
	-
	-

	5
	The UE transmits a RRCConnectionReconfigurationComplete message on Cell2.
	-->
	RRCConnectionReconfigurationComplete message.
	-
	-

	6
	Check:Does The UE sends PDCP Control PDUs via RLC-AM RB with the following content to the SS: D/C field  = 0 (PDCP control PDU) and PDU Type =000, FMS field = 2.
	-->
	PDCP status report
	1
	P

	7
	Configure SS to not allocate UL grant to the UE in Cell 2.
	
	
	-
	-

	
	EXCEPTION: Step 8 shall be repeated for k=2 to 4 (increment=1).
	
	
	
	

	8
	The SS sends the PDCP Data PDU #k via RLC-AM RB with the following content to the UE:

D/C field = 1 (PDCP Data PDU) and PDCP SN = k.

After having sent a PDU, the SS set Next_PDCP_TX_SN = k + 1.
	<--
	PDCP PDU DATA ＃k
	-
	-

	9
	The SS generates a PDCP status report message and sends it to UE: D/C field = 0 (PDCP control PDU) and PDU Type =000, FMS field = 3   and the Bitmap1=01111111.
	<--
	PDCP status report
	-
	-

	10
	Configure SS to allocate UL grant to the UE in Cell 2.
	
	
	-
	-

	11
	Check:Does the UE sends a PDCP Data PDU#2 via RLC-AM RB with the following content back to the SS:

D/C field  = 1 (PDCP Data PDU) and PDCP SN =2

data: previously received packet.
	-->
	PDCP PDU DATA ＃2
	2
	F

	12
	Check:Does the UE sends a PDCP Data PDU#3 via RLC-AM RB with the following content back to the SS:

D/C field  = 1 (PDCP Data PDU) and PDCP SN = 3

data: previously received packet.
	-->
	PDCP PDU DATA ＃3
	2
	P

	13
	Check:Does the UE sends a PDCP Data PDU#4 via RLC-AM RB with the following content back to the SS:

D/C field  = 1 (PDCP Data PDU) and PDCP SN = 4

data: previously received packet.
	-->
	PDCP PDU DATA ＃4
	2
	P


7.3.5.4.3.3
Specific message contents
Table 7.3.5.4.3.3-1: RRCConnectionReconfiguration (Step 4, table 7.3.5.4.3.2-1)
	Derivation Path: 36.508 Table 4.6.1-8

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        RadioResourceConfigDedicated-HO {
	
	
	

	          drb-ToAddModifyList {
	
	
	

	            PDCP-Configuration-DRB-AM {
	
	
	

	              discardTimer
	infinity
	
	

	              rlc-AM SEQUENCE {
	
	
	

	                statusReportRequired
	TRUE
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.3.5.5
PDCP handover / In-order delivery and duplicate elimination in the downlink

7.3.5.5.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state with default RB using RLC-AM }

ensure that {
  when { UE is requested to make a handover by SS }

    then { UE achieves in-order delivery and duplicate elimination in the downlink }

}

7.3.5.5.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.323 clauses 5.1.2.1.

[TS 36.323, clause 5.1.2.1]

For DRBs mapped on RLC AM, at reception of a PDCP Data PDU from lower layers, the UE shall:
-
if received PDCP SN – Last_Submitted_PDCP_RX_SN > Reordering_Window or 0 <= Last_Submitted_PDCP_RX_SN – received PDCP SN < Reordering_Window:

-
if received PDCP SN > Next_PDCP_RX_SN:

-
decipher the PDCP PDU as specified in the subclause 5.6, using COUNT based on RX_HFN - 1 and the received PDCP SN;

-
else:

-
decipher the PDCP PDU as specified in the subclause 5.6, using COUNT based on RX_HFN and the received PDCP SN;

-
perform header decompression (if configured) as specified in the subclause 5.5.5;

-
discard this PDCP SDU;

-
else if Next_PDCP_RX_SN – received PDCP SN > Reordering_Window:

-
increment RX_HFN by one;

-
use COUNT based on RX_HFN and the received PDCP SN for deciphering the PDCP PDU;

-
set Next_PDCP_RX_SN to the received PDCP SN + 1;

-
else if received PDCP SN – Next_PDCP_RX_SN >= Reordering_Window:

-
use COUNT based on RX_HFN – 1 and the received PDCP SN for deciphering the PDCP PDU;

-
else if received PDCP SN >= Next_PDCP_RX_SN:

-
use COUNT based on RX_HFN and the received PDCP SN for deciphering the PDCP PDU;

-
set Next_PDCP_RX_SN to the received PDCP SN + 1;

-
if Next_PDCP_RX_SN is larger than Maximum_PDCP_SN:

-
set Next_PDCP_RX_SN to 0;

-
increment RX_HFN by one;

-
else if received PDCP SN < Next_PDCP_RX_SN:

-
use COUNT based on RX_HFN and the received PDCP SN for deciphering the PDCP PDU;

-
if the PDCP PDU has not been discarded in the above:
-
perform deciphering and header decompression (if configured) for the PDCP PDU as specified in the subclauses 5.6 and 5.5.5, respectively;
-
if a PDCP SDU with the same PDCP SN is stored:

-
discard this PDCP SDU;

-
else:
-
store the PDCP SDU;
-
if the PDCP PDU received by PDCP is not due to the re-establishment of lower layers:

-
deliver to upper layers in ascending order of the associated COUNT value: 

-
all stored PDCP SDU(s) with an associated COUNT value less than the COUNT value associated with the received PDCP SDU;

-
all stored PDCP SDU(s) with consecutively associated COUNT value(s) starting from the COUNT value associated with the received PDCP SDU;
-
set Last_Submitted_PDCP_RX_SN to the PDCP SN of the last PDCP SDU delivered to upper layers;
-
else if received PDCP SN = Last_Submitted_PDCP_RX_SN + 1:

-
deliver to upper layers in ascending order of the associated COUNT value:

-
all stored PDCP SDU(s) with consecutively associated COUNT value(s) starting from the COUNT value associated with the received PDCP SDU;
-
set Last_Submitted_PDCP_RX_SN to the PDCP SN of the last PDCP SDU delivered to upper layers.
7.3.5.5.3

Test description

7.3.5.5.3.1
Pre-test conditions

System Simulator:

-
Cell 1 and Cell 2

UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].
7.3.5.5.3.2
Test procedure sequence

Table 7.3.5.5.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS creates a PDCP Data PDU#0. The Next_PDCP_TX_SN is set to "0".
	-
	-
	-
	-

	2
	The SS sends the PDCP Data PDU#0 via RLC-AM RB with the following content to the UE:

D/C field  = 1 (PDCP Data PDU) and PDCP SN=0
After having sent a PDU, the SS sets its counter value Next_PDCP_TX_SN to "1".
	<--
	PDCP DATA PDU#0
	-
	-

	3
	The UE transmit a PDCP Data PDU via RLC-AM RB with the following content back to the SS
D/C field  = 1 (PDCP Data PDU) and PDCP SN=0
data: previously received packet in PDCP DATA#0
The SS acknowledges the received data.
	-->
	PDCP DATA PDU #0
	
	

	4
	The SS requests UE to make a handover to Cell 2 with the RRCConnectionReconfiguration message.
	<---
	 RRCConnectionReconfiguration
	-
	-

	5
	The UE transmits a RRCConnectionReconfigurationComplete  message in the new cell.
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	6
	The SS creates a PDCP Data PDU#1. The Next_PDCP_TX_SN is set to "2".
	-
	-
	-
	-

	7
	The SS sends the PDCP Data PDU#1 via RLC-AM RB with the following content to the UE:

D/C field  = 1 (PDCP Data PDU) and PDCP SN=2


	<--
	PDCP DATA PDU #1 
	-
	-

	8
	Check: Does the UE transmit a PDCP DATA PDU#1?
	-->
	PDCP DATA PDU#1
	1
	F

	9
	The SS creates a PDCP Data PDU#2. The Next_PDCP_TX_SN is set to "1".
	-
	
	-
	-

	10
	The SS sends the PDCP Data PDU#2 via RLC-AM RB with the following content to the UE:

D/C field  = 1 (PDCP Data PDU) and PDCP SN=1

After having sent a PDU, the SS sets its counter value Next_PDCP_TX_SN to "2".
	<--
	PDCP DATA PDU #2
	-
	-

	11
	Check: does the UE transmit a PDCP Data PDU via RLC-AM RB with the following content back to the SS?

D/C field  = 1 (PDCP Data PDU) and PDCP SN=1

data: previously received packet in PDCP DATA#2
	-->
	PDCP DATA PDU #2
	1
	P

	12
	Check: does the UE transmit PDCP Data PDU via RLC-AM RB with the following content back to the SS?

D/C field  = 1 (PDCP Data PDU) and PDCP SN=2

data: previously received packet in PDCP DATA#1
	-->
	PDCP DATA PDU #1
	1
	P


7.3.5.5.3.3
Specific message contents

Table 7.3.5.5.3.3-1: RRCConnectionReconfiguration (Step 4, Table 7.3.5.5.3.2-1)

	Derivation Path: 36.508, Table 4.6.1-6

	Information Element
	Value/Remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        mobilityControlInfo SEQUENCE {
	
	MobilityControlInfo-HO
	

	          targetPhysCellId
	PhysicalCellIdentity of Cell 2
	
	

	        }
	
	
	

	        radioResourceConfigDedicated {
	
	
	

	          RadioResourceConfigDedicated-HO{
	
	
	

	            drb_ToAddModList{
	
	
	

	              pdcp-Config{
	
	
	

	                discardTimer
	infinity
	
	

	              }
	
	
	

	             }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.3.6
Others

7.3.6.1
PDCP Discard

7.3.6.1.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { the Discard Timer for a PDCP SDU expires }

    then { UE discards the corresponding PDCP SDU }

}

7.3.6.1.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.323 clause 5.9.

[TS 36.323, clause 5.4]

When the Discard_Timer expires for a PDCP SDU, or the successful delivery of a PDCP SDU is confirmed by PDCP status report, the UE shall discard the PDCP SDU along with the corresponding PDCP PDU. If the corresponding PDCP PDU has already been submitted to lower layers the discard is indicated to lower layers.

7.3.6.1.3
Test description

7.3.6.1.3.1
Pre-test conditions

System Simulator:

-
Cell 1

UE:

None.
Preamble 

-
The UE is in state Loopback Activated (state 4) according to [18], with the DRB for the default EPS bearer context configured with RLC in UM mode and the exceptions as specified in table 7.3.6.1.3.1-1.

Table 7.3.6.1.3.1-1: PDCP Settings

	Parameter
	Value

	Discard_Timer
	500ms


7.3.6.1.3.2
Test procedure sequence

Table 7.3.6.1.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS creates 5 PDCP Data PDUs and the Next_PDCP_TX_SN is set to "0".
	-
	
	-
	-

	2
	The SS ignores scheduling requests and does not allocate any uplink grant.
	-
	-
	-
	-

	
	EXCEPTION: Step 3 shall be repeated for k=0 to 2 (increment=1).
	
	
	
	

	3
	The SS sends a PDCP Data PDU via RLC-UM RB with the following content to the UE:

D/C field = 1 (PDCP Data PDU) and PDCP SN = k
After having sent a PDU, the SS sets Next_PDCP_TX_SN = k+1.
	<--
	PDCP PDU DATA (SN=k)
	-
	-

	
	Wait for Discard_Timer + 10 TTI.
	-
	-
	-
	-

	
	EXCEPTION: Step 5 shall be repeated for k=3 to 4 (increment=1).
	
	
	
	

	5
	The SS sends a PDCP Data PDU via RLC-UM RB with the following content to the UE:

D/C field = 1 (PDCP Data PDU) and PDCP SN = k
After having sent a PDU, the SS set Next_PDCP_TX_SN = k+1.
	<--
	PDCP PDU DATA (SN=k)
	-
	-

	6
	The SS resumes normal UL grant allocation.
	-
	
	-
	-

	7
	Check: Does UE transmit a PDCP Data PDU with PDCP SN = 3?
	-->
	PDCP Data PDU (SN = 3)
	1
	P

	8
	Check: Does UE transmit a PDCP Data PDU with PDCP SN = 4?
	-->
	PDCP Data PDU (SN = 4)
	1
	P


7.3.6.1.3.3
Specific message contents

None.
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