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1
Introduction

The structuring of LTE test cases to cover FDD and TDD aspects has been discussed at RAN5 workshop in Sophia Antipolis 9th to 11th of April 2008 (R5w080061 [1]) and at the RAN5#39 meeting in Kansas City 5th to 9th of May 2008 (R5-081411 [2] and R5-081413 [3]). 

The options for specifying FDD and TDD test cases were summarised by [3] as:

1) Define FDD and TDD into two different documents. No ideal.

2) Define FDD and TDD into different sections of 36-521-1 for example

3) Define FDD and TDD into different test cases

4) Define FDD and TDD within the same test case (different sub-sections within the test cases for FDD and TDD as needed)

5) Define FDD and TDD fully integrated within the same test case (details of TDD and FDD is described within each sub-section of the test case)

The current working assumption of the RAN5 RF group is to specify FDD and TDD variants of RF test cases in separate sections of TS 36.521-1 [4]. 
The purpose of this document is to revisit the different aspects for how to specify FDD and TDD variants of the common test scenarios and requirements and propose a common way forward for how to specify the LTE RF and protocol test cases for FDD and TDD common test scenarios/requirements in TS 36.521-1 [4] and TS 36.523-1 [5].

2
Discussion

Sections 2.1 to 2.4 describe different aspect to consider when deciding how to specify LTE RF and protocol test cases for FDD and TDD common test scenarios/requirements. Section 2.5 summarise the aspects and propose a way forward to meet the requirements for verification, validation, maintenance and readability.
2.1
RAN5 verification aspects (protocol test cases)

The RAN5 verification process is a pre-requisite for approving RAN5 TTCN test cases. As TTCN is only developed for protocol test cases then is the verification process not used for RF/RRM test cases. 

Verification of TTCN protocol test cases is performed using at least one SS implementation and two UE implementations (one can be used under certain conditions). This means that to be able to verify all branches of a test case then these features need to be available in at least one SS and one or two UE implementations. To avoid that lack of SS and UE implementations for a certain feature block verification of other independent features in the same test case then there is a need for RAN5 to provide means to verify the branches separately. RAN5 need thus to be able to identify FDD and TDD branches uniquely. 

The RAN5 verification process is also a pre-requisite for validation of test cases on test equipment (SS) in certification bodies like GCF and PTCRB.

2.2
Validation aspects (protocol and RF/RRM test cases)

The same requirements regarding availability of test equipment and UE implementations, as described in section 2.1 for RAN verification process, also applies to the validation process in terminal certification bodies. This means that for FDD and TDD branches in LTE test cases then there is a need to uniquely reference the FDD and TDD branches. 

2.3
Maintenance aspects

Much commonality is expected for FDD and TDD in RAN5 test cases. The main differences between FDD and TDD in RAN5 test cases will thus be in the pre-amble of the test cases and in the content of a few RRC messages. The test purpose, the message sequence and the test requirements will be the same for FDD and TDD in most cases. From a maintenance perspective it is important to avoid redundant information as far as possible.
The number of test cases representing common test scenarios/requirements for FDD and TDD need also be taken into account. For protocol testing area then it can be assumed that most of the Layer 3 and many of the Layer 2 test cases are transparent from a FDD and TDD perspective (300 test cases or more?). This also applies for the RF testing area even if the number of test cases for RF is lower. From this perspective the preference would be to keep the FDD and TDD in the same test case to avoid unnecessary maintenance,
2.4
Readability aspects

The readability aspects need to be carefully considered when deciding the approach for specifying the FDD and TDD variants of common test scenarios/requirements. 
If FDD and TDD are kept in the same test case, which would be a preference considering maintenance and readability perspective, then the test cases need to clearly specify what is different between FDD and TDD. 
If test cases are split to separate test cases for FDD and TDD then from maintenance perspective references to common sections are preferred instead of repeating information. To improve readability for the case of common sections are referenced then it is beneficial to keep the FDD and TDD test cases together in the test specification (adjacent section numbers). See Annex B for examples of splitting test cases for the case the test cases (within the same section).
2.5
Proposed way forward

The different aspect as described in section 2.1 to 2.4 can be summarised as:
· Verification/Validation: FDD and TDD branches shall be possible to reference uniquely.

· Maintenance: Common parts for FDD and TDD branches should only be specified once (prose and TTCN).

· Structure/readability: 

· Preferable same principle should be used for specifying FDD and TDD variants of test cases in 36.521 and 36.523

· If FDD and TDD test cases are separated then it is preferred to have the FDD and TDD variants of the test cases specified in same section adjacent to each other
Considering the different aspects then from maintenance and readability perspective the preference would be to keep FDD and TDD in the same test case. From verification and validation then the FDD and TDD branch of the test cases must be possible to uniquely reference.

To meet the requirements for readability, maintenance and verification/validation then it is proposed to include both FDD and TDD in the same prose text case (TS 36.521-1 [4] and 36.523-1 [5]), but to include two entries of the test case in the applicability table in part 2 (TS 36.521-2 [6] and 36.523-2 [7]) one entry for FDD and one for TDD. To provide unique test case numbers associated with the prose test case number it is proposed to use a suffix “FDD” and “TDD” to the prose test case number. The test case number including the FDD/TDD suffix will uniquely reference the FDD and TDD branch in the test case. 

Example 1: 

RRC test case 8.2.1.1 will include both FDD and TDD branch in the same test case in TS 36.523-1 [5]. TS 36.523-2 [7] will include two test case entries for test case 8.2.1.1: one “8.2.1.1 FDD” for the FDD branch and one “8.2.1.1 TDD” for the TDD branch. 

Example 2: 

RF test case 6.6.2.4 will include both FDD and TDD branch in the same test case in TS 36.521-1 [4]. TS 36.521-2 [6] will include two test case entries for test case 6.6.2.4: one “6.6.2.4 FDD” for the FDD branch and one “6.6.2.4 TDD” for the TDD branch. 

See Annex A for illustration of the concept for RRC test case 8.2.1.1 (A.1) and RF test case 6.6.2.4 (A.2 and A.3). The example in A.2 illustrates the case when the test procedure is the same (FDD/TDD differences specified within initial condition and message content sub-sections). The example in A.3 illustrates the case when the test procedures are different for FDD and TDD, which would then justify having different sub-sections for the test description for FDD (6.6.2.4.4A) and TDD (6.6.2.4.4B).
Annex B illustrates the alternative where test cases are split in the prose and references are used from the TDD test case to the FDD test case sub-sections for the common parts.

For the FDD to/from TDD cell selection test cases (RRM and protocol test cases) there will not be any need for different FDD and TDD branches and thus there will only be one entry of the test case in both part 1 (TS 36.521-1 [4] / TS 36.523-1 [5]) and part 2 (TS 36.521-2 [6] / TS 36.523-2 [7]).
3
Proposal

It is proposed that test cases in TS 36.521-1 [4] and TS 36.523-1 [5] for the common FDD and TDD test scenarios/ requirements are included in one and the same test case.
It is proposed to separate test case entries for the FDD and TDD branches in TS 36.521-1 [4] and TS 36.523-1 [5] by adding the suffix “FDD” and “TDD” to the test case number to provide unique identifiers for the FDD and TDD branches in TS 36.521-2 [6] and TS 36.523-2 [7].
This corresponds to the examples in Annex A.
4
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Annex A
Illustration of handling of FDD and TDD branches by splitting test cases in part 2 (TS 36.521-2 and TS 36.523-2)
A.1
Protocol test case 

TS 36.523-1:
<Text skipped>
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.

4.2
Specification aspects for FDD and TDD branches
For test cases including both FDD and TDD branches then the test cases have been split up in to separate test case entries for FDD and TDD respectively in the test case applicability table in TS 36.523-2 [TBD].

Note
Unique references to FDD and TDD branches in the test cases are needed to enable independent validation of the test cases.

<Text skipped>
8.2.1.1
RRC Connection Reconfiguration / Radio Bearer Establishment for transition from RRC_IDLE to RRC_CONNECTED: Success (Default bearer, NAS message piggybacked)

8.2.1.1.1
Test Purpose (TP)

with { UE having completed the RRC connection establishment and initial security activation procedure }

ensure that {
  when { UE receives an RRCConnectionReconfigration message }

   then { UE establishes the data radio bearer in accordance with the received radioResourceConfiguration included in RCConnectionReconfigration}

   then { UE transmits an RCConnectionReconfigrationComplete message }

}

8.2.1.1.2
Minimum conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.331 clauses 5.3.5.3 and 5.3.9.3. The following represent an extraction of the requirements relevant to the test purpose.

[TS 36.331, clause 5.3.5.3]

The UE shall:

1>
If the RRCConnectionReconfiguration message includes the radioResourceConfiguration: 

2>
perform the Radio resource configuration procedure as specified in 5.3.9;
1>
If the RRCConnectionReconfiguration message includes the ue-RelatedInformation:

2>
set the C-RNTI to the value of the newUE-Identity, if received;

1>
If the RRCConnectionReconfiguration message includes the mobilityControlInformation: 

2>
perform the handover procedure as specified in 5.3.6;

NOTE 1:
Security reconfiguration only applies in case of a handover and hence is specified in the corresponding section.

1>
If the RRCConnectionReconfiguration message includes the nas-DedicatedInformation: 

2>
Forward the nas-DedicatedInformation to upper layers;

1>
If the RRCConnectionReconfiguration message includes the measurementConfiguration:

2>
perform the Measurement configuration procedure as specified in 5.5.2;

NOTE 2:
If the RRCConnectionReconfiguration message includes the establishment of radio bearers others than SRB1, the UE may start using these radio bearers immediately, i.e. there is no need to wait for an outstanding acknowledgment of the SecurityModeComplete message.

1>
If the UE successfully completes all the procedures invoked by the RRCConnectionReconfiguration message:

2>
perform the actions related to the transmission of the RRCConnectionReconfigurationComplete message as specified in 5.3.5.4.

2>
the procedure ends.
 [TS 36.331, clause 5.3.9.3]

The UE shall:

...

1>
if the received radioResourceConfiguration includes the drb-ToAddModifyList:

2>
for each drb-Identity value included in the drb-ToAddModifyList that is not part of the current UE configuration (DRB establishment):

3>
establish a PDCP entity in accordance with the received PDCP-Configuration IE;

3>
establish an RLC entity in accordance with the received RLC-Configuration IE;

3>
establish a DTCH logical channel in accordance with the received LogicalChannelConfig IE;

...

8.2.1.1.3
Test description

8.2.1.1.3.1
Pre-test conditions

System Simulator:
-
For FDD: 1 FDD cell.
-
For TDD: 1 TDD cell
UE:
-
UE in Registered, Idle mode test state (state 2).

8.2.1.1.4
Test procedure sequence
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	UE transmits an RRCConnectionRequest message by attempting to make an outgoing call.
	-->
	RRCConnectionRequest
	
	

	2
	SS transmit a RRCConnectionSetup message with SRB1 configuration
	<--
	RRCConnectionSetup
	
	

	3
	The UE establishes SRB1 and enters RRC_CONNECTED state.
	
	
	
	

	4
	The UE transmits a RRCConnectionSetupComplete to confirm the successful completion of the connection establishment.
	-->
	RRCConnectionSetupComplete
	
	

	5
	SS transmits a SecurityModeCommand message to activate AS security.
	<--
	SecurityModeCommand
	
	

	6
	The UE transmits a SecurityModeCompletemessage and establishes the initial security configuration.
	-->
	SecurityModeComplete
	
	

	7
	SS transmits RRCConnectionReconfiguration with data radio bearer configuration..
	<--
	RRCConnectionReconfiguration
	
	

	8
	The UE transmits a RRCConnectionReconfigurationComplete message to confirm the establishment of data radio bearer.
	-->
	RRCConnectionReconfigurationComplete
	
	P

	9
	Check: the test result of CALL generic procedure indicates that UE is in E-UTRA RRC_CONNECTED state.
	<--->
	CALL generic procedure (FFS) 
	
	P


8.2.1.1.5
Specific message contents

For FDD: Use condition [FDD condition] for physicalChConfiguration IE in default messages for RRCConnectionSetup and RRCConnectionReconfiguration.
For TDD: Use condition [TDD condition] for physicalChConfiguration IE in default messages for RRCConnectionSetup and RRCConnectionReconfiguration.
Table 8.2.1.1.1 RRCConnectionReconfiguration (step 7)
	Derivation Path: TS 36.508 table 4.6.1.2-6 using condition RB-SETUP 

	Information Element
	Value/remark
	Comment
	Condition

	        Nas-DedicatedInformation
	Contains a NAS message (FFS)
	
	


TS 36.523-2:
Table 1: Applicability of tests and additional information for testing

	Clause
	TC Title
	Release
	Applicability
	
	Additional Information
	

	
	
	
	Condition
	Comment
	Specific ICS
	Specific IXIT

	8
	RADIO RESOURCE CONTROL
	
	
	
	
	

	….

	8.2.1.1 FDD
	RRC Connection Reconfiguration / Radio Bearer Establishment for transition from RRC_IDLE to RRC_CONNECTED: Success (Default bearer, NAS message piggybacked)
	Rel-8
	C01x
	UEs supporting E-UTRA and FDD
	
	

	8.2.1.1 TDD
	
	
	C01Y
	UEs supporting E-UTRA and TDD
	
	

	….


A.2
RF test case (6.6.2.4) – for the case of no differences in test procedure between FDD and TDD
TS 36.521-1:
<Text skipped>
4
General

Unless otherwise stated, the following reference conditions used by all test cases in this document are specified in TS 36.508 [x]:

-
Connection Diagrams,

-
Test Frequencies,

-
Cell Settings,

-
Reference Environments,

-
Environmental Conditions,

-
Generic Connection Setup Procedures,

-
System Information (SI),

-
Message Contents.

Where a test requires one of the above reference conditions that are different, this will be specified within the test itself.

The Minimum Requirements defined in each test make no allowance for Measurement Uncertainty.  Therefore, Test Tolerances are used to relax the Minimum Requirements. If the Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for that test is non-zero.  For each test the Test Tolerances are individually calculated to create the Test Requirements. The Test Tolerance for each test and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.3.

Downlink and Uplink transmissions are organized into radio frames with 
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 duration. Two radio frame structures are supported in this document:

-
Type 1, applicable to FDD,
-
Type 2, applicable to TDD.
For test cases including both FDD and TDD branches then the test cases have been split up in to separate test case entries for FDD and TDD respectively in the test case applicability table in TS 36.521-2 [TBD].

Note
Unique references to FDD and TDD branches in the test cases are needed to enable independent validation of the test cases.
<Text skipped>
6.6.2.4
Additional ACLR requirements
6.6.2.4.1
Test purpose
The purpose of this test is to verify that UE transmitter does not cause unacceptable interference to 2nd UTRA 5MHz adjacent channel in terms of Adjacent Channel Leakage power Ratio for the 2nd UTRA 5MHz adjacent channel (UTRAACLR2bis), under the deployment scenarios where additional requirements for the 2nd UTRA 5MHz channel are specified.

6.6.2.4.2
Test applicability

This test case applies to all types of E-UTRA UE release 8 and forward.

6.6.2.4.3
Minimum conformance requirements

"NS_02" is signalled by the network to indicate that the UE shall meet this additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.

The Additional ACLR requirements is specified for the 2nd UTRA 5MHz adjacent channel (UTRAACLR2bis)  The UTRA channel is measured with a 3.84 MHz RRC bandwidth filter with roll-off factor = 0.22. The E-UTRA channel is measured with a rectangular measurement bandwidth filter.
Table 6.6.2.4.1: Additional requirements for UTRAACLR2bis
	
	Channel bandwidth  / UTRAACLR2bis   / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	UTRAACLR2bis
	-
	-
	43 dB
	43 dB
	-
	-

	E-UTRA  channel Measurement bandwidth
	-
	-
	4.5 MHz
	9.0 MHz
	-
	-

	UTRA channel Measurement bandwidth
	-
	-
	3.84 MHz
	3.84 MHz
	-
	-


The normative reference for this requirement is TS 36.101 subclause 6.6.2.4.1.
6.6.2.4.4
Test description

6.6.2.4.4.1
Initial conditions
Test Environment: Normal, [TL/VL, TL/VH, TH/VL, TH/VH]; see [TS 36.508 subclause FFS]

Frequencies to be tested: [low range, mid range, high range; see [TS 36.508 subclause FFS for FDD and FFS for TDD]

Channel bandwidth to be tested: [FFS; assumption to be the same as EVM test case]
1. Connect the SS to the UE to the UE antenna connectors as shown in Figure [FFS in subclause FFS of this document].

2. Ensure the UE is in State 4 according to TS 36.508 [Ref FFS] clause FFS and receiving payload data from the SS. Message contents are defined in clause 6.6.2.4.4.3.
6.6.2.4.4.2
Test procedure

1.
Send continuous uplink power control “up” commands to the UE to ensure that the UE transmits at its maximum power.
2.
Masure the filtered mean power for E-UTRA.
3.
Measure the filtered mean power of the second adjacent channel for UTRA ACLR2bis.
4.
Calculate the ratio of the power between the values measured in step 2 and step 3.
6.6.2.4.4.3
Message contents

For FDD: Use condition [FDD condition] for physicalChConfiguration IE in default message for RRCConnectionSetup.
For TDD: Use condition [TDD condition] for physicalChConfiguration IE in default message for RRCConnectionSetup.
Message contents are according to [TS 36.508 subclause FFS], with the following exception:

Editor’s Note: "NS_02" is signalled by the network. How the network signals the “NS_02” message to the UE is FFS.

6.6.2.4.5
Test requirement

"NS_02" is signalled by the network to indicate that the UE shall meet this additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.

The Additional ACLR requirements is specified for the 2nd UTRA 5MHz adjacent channel (UTRAACLR2bis)  The UTRA channel is measured with a 3.84 MHz RRC bandwidth filter with roll-off factor = 0.22. The E-UTRA channel is measured with a rectangular measurement bandwidth filter.
Table 6.6.2.4.2: Additional requirements (UTRAACLR2bis)
	
	Channel bandwidth  / UTRAACLR2bis  / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	UTRAACLR2bis
	-
	-
	43dB - [TT=0.8dB]
	43dB - [TT=0.8dB]
	-
	-

	E-UTRA  channel Measurement bandwidth
	-
	-
	4.5 MHz
	9.0 MHz
	-
	-

	UTRA channel Measurement bandwidth
	-
	-
	3.84 MHz
	3.84 MHz
	-
	-

	 UE channel for UTRAACLR2bis
	+7.5MHz from upper band edge or -7.5MHz from lower band edge


TS 36.521-2:
Table 1: Applicability of tests and additional information for testing

	Clause
	TC Title
	Release
	Applicability
	
	Additional Information
	

	
	
	
	Condition
	Comment
	Specific ICS
	Specific IXIT

	8
	RADIO RESOURCE CONTROL
	
	
	
	
	

	….

	6.6.2.4 FDD
	Additional ACLR requirements
	Rel-8
	CXX
	UEs supporting E-UTRA and FDDRel-8
	
	

	6.6.2.4 TDD
	
	
	CYY
	UEs supporting E-UTRA and TDDRel-8
	
	

	….


A.3
RF test case (6.6.2.4) – for the case of differences in test procedure between FDD and TDD

TS 36.521-1:

<Text skipped>

4
General

Unless otherwise stated, the following reference conditions used by all test cases in this document are specified in TS 36.508 [x]:

-
Connection Diagrams,

-
Test Frequencies,

-
Cell Settings,

-
Reference Environments,

-
Environmental Conditions,

-
Generic Connection Setup Procedures,

-
System Information (SI),

-
Message Contents.

Where a test requires one of the above reference conditions that are different, this will be specified within the test itself.

The Minimum Requirements defined in each test make no allowance for Measurement Uncertainty.  Therefore, Test Tolerances are used to relax the Minimum Requirements. If the Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for that test is non-zero.  For each test the Test Tolerances are individually calculated to create the Test Requirements. The Test Tolerance for each test and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.3.

Downlink and Uplink transmissions are organized into radio frames with 
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 duration. Two radio frame structures are supported in this document:

-
Type 1, applicable to FDD,

-
Type 2, applicable to TDD.

For test cases including both FDD and TDD branches then the test cases have been split up in to separate test case entries for FDD and TDD respectively in the test case applicability table in TS 36.521-2 [TBD].

Note
Unique references to FDD and TDD branches in the test cases are needed to enable independent validation of the test cases.
<Text skipped>

6.6.2.4
Additional ACLR requirements
6.6.2.4.1
Test purpose
The purpose of this test is to verify that UE transmitter does not cause unacceptable interference to 2nd UTRA 5MHz adjacent channel in terms of Adjacent Channel Leakage power Ratio for the 2nd UTRA 5MHz adjacent channel (UTRAACLR2bis), under the deployment scenarios where additional requirements for the 2nd UTRA 5MHz channel are specified.

6.6.2.4.2
Test applicability

This test case applies to all types of E-UTRA UE release 8 and forward.

6.6.2.4.3
Minimum conformance requirements

"NS_02" is signalled by the network to indicate that the UE shall meet this additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.

The Additional ACLR requirements is specified for the 2nd UTRA 5MHz adjacent channel (UTRAACLR2bis)  The UTRA channel is measured with a 3.84 MHz RRC bandwidth filter with roll-off factor = 0.22. The E-UTRA channel is measured with a rectangular measurement bandwidth filter.

Table 6.6.2.4.1: Additional requirements for UTRAACLR2bis
	
	Channel bandwidth  / UTRAACLR2bis   / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	UTRAACLR2bis
	-
	-
	43 dB
	43 dB
	-
	-

	E-UTRA  channel Measurement bandwidth
	-
	-
	4.5 MHz
	9.0 MHz
	-
	-

	UTRA channel Measurement bandwidth
	-
	-
	3.84 MHz
	3.84 MHz
	-
	-


The normative reference for this requirement is TS 36.101 subclause 6.6.2.4.1.
6.6.2.4.4A
Test description (FDD)
6.6.2.4.4A.1
Initial conditions

<FDD variant of the initial conditions>
6.6.2.4.4A.2
Test procedure

<FDD variant of the test procedure >
6.6.2.4.4A.3
Message contents

<FDD variant of specific message content>
6.6.2.4.4B
Test description (TDD)

6.6.2.4.4B.1
Initial conditions

<TDD variant of the initial conditions>
6.6.2.4.4B.2
Test procedure

<TDD variant of the test procedure >
6.6.2.4.4B.3
Message contents

<TDD variant of specific message content>
6.6.2.4.5
Test requirement

"NS_02" is signalled by the network to indicate that the UE shall meet this additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.

The Additional ACLR requirements is specified for the 2nd UTRA 5MHz adjacent channel (UTRAACLR2bis)  The UTRA channel is measured with a 3.84 MHz RRC bandwidth filter with roll-off factor = 0.22. The E-UTRA channel is measured with a rectangular measurement bandwidth filter.

Table 6.6.2.4.2: Additional requirements (UTRAACLR2bis)
	
	Channel bandwidth  / UTRAACLR2bis  / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	UTRAACLR2bis
	-
	-
	43dB - [TT=0.8dB]
	43dB - [TT=0.8dB]
	-
	-

	E-UTRA  channel Measurement bandwidth
	-
	-
	4.5 MHz
	9.0 MHz
	-
	-

	UTRA channel Measurement bandwidth
	-
	-
	3.84 MHz
	3.84 MHz
	-
	-

	 UE channel for UTRAACLR2bis
	+7.5MHz from upper band edge or -7.5MHz from lower band edge


TS 36.521-2:
Table 1: Applicability of tests and additional information for testing

	Clause
	TC Title
	Release
	Applicability
	
	Additional Information
	

	
	
	
	Condition
	Comment
	Specific ICS
	Specific IXIT

	8
	RADIO RESOURCE CONTROL
	
	
	
	
	

	….

	6.6.2.4 FDD
	Additional ACLR requirements
	Rel-8
	CXX
	UEs supporting E-UTRA and FDDRel-8
	
	

	6.6.2.4 TDD
	
	
	CYY
	UEs supporting E-UTRA and TDDRel-8
	
	

	….


Annex B
Illustration of handling of FDD and TDD splitting of test cases and using references to common sections

B.1
Protocol test case (RRC test case 8.2.1.1)
8.2.1.1
RRC Connection Reconfiguration / Radio Bearer Establishment for transition from RRC_IDLE to RRC_CONNECTED: Success (Default bearer, NAS message piggybacked)

8.2.1.1.1
RRC Connection Reconfiguration / Radio Bearer Establishment for transition from RRC_IDLE to RRC_CONNECTED: Success (Default bearer, NAS message piggybacked) / FDD
8.2.1.1.1.1
Test Purpose (TP)

with { UE having completed the RRC connection establishment and initial security activation procedure }

ensure that {
  when { UE receives an RRCConnectionReconfigration message }

   then { UE establishes the data radio bearer in accordance with the received radioResourceConfiguration included in RCConnectionReconfigration}

   then { UE transmits an RCConnectionReconfigrationComplete message }

}

8.2.1.1.1.2
Minimum conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.331 clauses 5.3.5.3 and 5.3.9.3. The following represent an extraction of the requirements relevant to the test purpose.

[TS 36.331, clause 5.3.5.3]

The UE shall:

1>
If the RRCConnectionReconfiguration message includes the radioResourceConfiguration: 

2>
perform the Radio resource configuration procedure as specified in 5.3.9;
1>
If the RRCConnectionReconfiguration message includes the ue-RelatedInformation:

2>
set the C-RNTI to the value of the newUE-Identity, if received;

1>
If the RRCConnectionReconfiguration message includes the mobilityControlInformation: 

2>
perform the handover procedure as specified in 5.3.6;

NOTE 1:
Security reconfiguration only applies in case of a handover and hence is specified in the corresponding section.

1>
If the RRCConnectionReconfiguration message includes the nas-DedicatedInformation: 

2>
Forward the nas-DedicatedInformation to upper layers;

1>
If the RRCConnectionReconfiguration message includes the measurementConfiguration:

2>
perform the Measurement configuration procedure as specified in 5.5.2;

NOTE 2:
If the RRCConnectionReconfiguration message includes the establishment of radio bearers others than SRB1, the UE may start using these radio bearers immediately, i.e. there is no need to wait for an outstanding acknowledgment of the SecurityModeComplete message.

1>
If the UE successfully completes all the procedures invoked by the RRCConnectionReconfiguration message:

2>
perform the actions related to the transmission of the RRCConnectionReconfigurationComplete message as specified in 5.3.5.4.

2>
the procedure ends.
 [TS 36.331, clause 5.3.9.3]

The UE shall:

...

1>
if the received radioResourceConfiguration includes the drb-ToAddModifyList:

2>
for each drb-Identity value included in the drb-ToAddModifyList that is not part of the current UE configuration (DRB establishment):

3>
establish a PDCP entity in accordance with the received PDCP-Configuration IE;

3>
establish an RLC entity in accordance with the received RLC-Configuration IE;

3>
establish a DTCH logical channel in accordance with the received LogicalChannelConfig IE;

...

8.2.1.1.1.3
Test description

8.2.1.1.1.3.1
Pre-test conditions

System Simulator:
-
1 FDD cell.

UE:
-
UE in Registered, Idle mode test state (state 2).

8.2.1.1.1.4
Test procedure sequence
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	UE transmits an RRCConnectionRequest message by attempting to make an outgoing call.
	-->
	RRCConnectionRequest
	
	

	2
	SS transmit a RRCConnectionSetup message with SRB1 configuration
	<--
	RRCConnectionSetup
	
	

	3
	The UE establishes SRB1 and enters RRC_CONNECTED state.
	
	
	
	

	4
	The UE transmits a RRCConnectionSetupComplete to confirm the successful completion of the connection establishment.
	-->
	RRCConnectionSetupComplete
	
	

	5
	SS transmits a SecurityModeCommand message to activate AS security.
	<--
	SecurityModeCommand
	
	

	6
	The UE transmits a SecurityModeCompletemessage and establishes the initial security configuration.
	-->
	SecurityModeComplete
	
	

	7
	SS transmits RRCConnectionReconfiguration with data radio bearer configuration..
	<--
	RRCConnectionReconfiguration
	
	

	8
	The UE transmits a RRCConnectionReconfigurationComplete message to confirm the establishment of data radio bearer.
	-->
	RRCConnectionReconfigurationComplete
	
	P

	9
	Check: the test result of CALL generic procedure indicates that UE is in E-UTRA RRC_CONNECTED state.
	<--->
	CALL generic procedure (FFS) 
	
	P


8.2.1.1.1.5
Specific message contents

Use condition [FDD condition] for physicalChConfiguration IE in default messages for RRCConnectionSetup and RRCConnectionReconfiguration.
Table 8.2.1.1.1 RRCConnectionReconfiguration (step 7)
	Derivation Path: TS 36.508 table 4.6.1.2-6 using condition RB-SETUP 

	Information Element
	Value/remark
	Comment
	Condition

	        nas-DedicatedInformation
	Contains a NAS message (FFS)
	
	



8.2.1.1.2
RRC Connection Reconfiguration / Radio Bearer Establishment for transition from RRC_IDLE to RRC_CONNECTED: Success (Default bearer, NAS message piggybacked) / TDD
8.2.1.1.2.1
Test Purpose (TP)
Same test purpose as in clause 8.2.1.1.1.1.  
8.2.1.1.2.2
Minimum conformance requirements

Same minimum conformance requirement as in clause 8.2.1.1.1.2.  
8.2.1.1.2.3
Test description

8.2.1.1.2.3.1
Pre-test conditions

System Simulator:
-
1 TDD cell.

UE:
-
UE in Registered, Idle mode test state (state 2).

8.2.1.1.2.4
Test procedure sequence
Same test procedure as in clause 8.2.1.1.1.4.

8.2.1.1.2.5
Specific message contents

Use condition [TDD condition] for physicalChConfiguration IE in default messages for RRCConnectionSetup and RRCConnectionReconfiguration.
Table 8.2.1.1.1 RRCConnectionReconfiguration (step 7)
	Derivation Path: TS 36.508 table 4.6.1.2-6 using condition RB-SETUP 

	Information Element
	Value/remark
	Comment
	Condition

	        nas-DedicatedInformation
	Contains a NAS message (FFS)
	
	


B.1
RF test case (6.6.2.4)

6.6.2.4
Additional ACLR requirements
6.6.2.4.1
Additional ACLR requirements / FDD
6.6.2.4.1.1
Test purpose
The purpose of this test is to verify that UE transmitter does not cause unacceptable interference to 2nd UTRA 5MHz adjacent channel in terms of Adjacent Channel Leakage power Ratio for the 2nd UTRA 5MHz adjacent channel (UTRAACLR2bis), under the deployment scenarios where additional requirements for the 2nd UTRA 5MHz channel are specified.

6.6.2.4.1.2
Test applicability

This test case applies to all types of E-UTRA FDD UE release 8 and forward.

6.6.2.4.1.3
Minimum conformance requirements

"NS_02" is signalled by the network to indicate that the UE shall meet this additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.

The Additional ACLR requirements is specified for the 2nd UTRA 5MHz adjacent channel (UTRAACLR2bis)  The UTRA channel is measured with a 3.84 MHz RRC bandwidth filter with roll-off factor = 0.22. The E-UTRA channel is measured with a rectangular measurement bandwidth filter.
Table 6.6.2.4.1: Additional requirements for UTRAACLR2bis
	
	Channel bandwidth  / UTRAACLR2bis   / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	UTRAACLR2bis
	-
	-
	43 dB
	43 dB
	-
	-

	E-UTRA  channel Measurement bandwidth
	-
	-
	4.5 MHz
	9.0 MHz
	-
	-

	UTRA channel Measurement bandwidth
	-
	-
	3.84 MHz
	3.84 MHz
	-
	-


The normative reference for this requirement is TS 36.101 subclause 6.6.2.4.1.
6.6.2.4.1.4
Test description

6.6.2.4.1.4.1
Initial conditions
Test Environment: Normal, [TL/VL, TL/VH, TH/VL, TH/VH]; see [TS 36.508 subclause FFS]

Frequencies to be tested: [low range, mid range, high range; see [TS 36.508 subclause FFS]

Channel bandwidth to be tested: [FFS; assumption to be the same as EVM test case]
1. Connect the SS to the UE to the UE antenna connectors as shown in Figure [FFS in subclause FFS of this document].

2. Ensure the UE is in State 4 according to TS 36.508 [Ref FFS] clause FFS and receiving payload data from the SS. Message contents are defined in clause 6.6.2.4.4.3.
6.6.2.4.1.4.2
Test procedure

1.
Send continuous uplink power control “up” commands to the UE to ensure that the UE transmits at its maximum power.
2.
Masure the filtered mean power for E-UTRA.
3.
Measure the filtered mean power of the second adjacent channel for UTRA ACLR2bis.
4.
Calculate the ratio of the power between the values measured in step 2 and step 3.
6.6.2.4.1.4.3
Message contents

Message contents are according to [TS 36.508 subclause FFS], with the following exception:

Editor’s Note: "NS_02" is signalled by the network. How the network signals the “NS_02” message to the UE is FFS.

6.6.2.4.1.5
Test requirement

"NS_02" is signalled by the network to indicate that the UE shall meet this additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.

The Additional ACLR requirements is specified for the 2nd UTRA 5MHz adjacent channel (UTRAACLR2bis)  The UTRA channel is measured with a 3.84 MHz RRC bandwidth filter with roll-off factor = 0.22. The E-UTRA channel is measured with a rectangular measurement bandwidth filter.
Table 6.6.2.4.2: Additional requirements (UTRAACLR2bis)
	
	Channel bandwidth  / UTRAACLR2bis  / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	UTRAACLR2bis
	-
	-
	43dB - [TT=0.8dB]
	43dB - [TT=0.8dB]
	-
	-

	E-UTRA  channel Measurement bandwidth
	-
	-
	4.5 MHz
	9.0 MHz
	-
	-

	UTRA channel Measurement bandwidth
	-
	-
	3.84 MHz
	3.84 MHz
	-
	-

	 UE channel for UTRAACLR2bis
	+7.5MHz from upper band edge or -7.5MHz from lower band edge


6.6.2.4.2
Additional ACLR requirements / TDD
6.6.2.4.2.1
Test purpose
Same test purpose as in clause 6.6.2.4.1.1.
6.6.2.4.2.2
Test applicability

This test case applies to all types of E-UTRA TDD UE release 8 and forward.

6.6.2.4.2.3
Minimum conformance requirements

Same minimum conformance requirement as in clause 6.6.2.4.1.3.
6.6.2.4.2.4
Test description

6.6.2.4.2.4.1
Initial conditions
Test Environment: Normal, [TL/VL, TL/VH, TH/VL, TH/VH]; see [TS 36.508 subclause FFS]

Frequencies to be tested: [low range, mid range, high range; see [TS 36.508 subclause FFS]

Channel bandwidth to be tested: [FFS; assumption to be the same as EVM test case]
1. Connect the SS to the UE to the UE antenna connectors as shown in Figure [FFS in subclause FFS of this document].

2. Ensure the UE is in State 4 according to TS 36.508 [Ref FFS] clause FFS and receiving payload data from the SS. Message contents are defined in clause 6.6.2.4.4.3.
6.6.2.4.2.4.2
Test procedure

Same test procedure as in clause 6.6.2.4.1.4.2.
6.6.2.4.2.4.3
Message contents

<References to default messages for the TDD condition>

Message contents are according to [TS 36.508 subclause FFS], with the following exception:

Editor’s Note: "NS_02" is signalled by the network. How the network signals the “NS_02” message to the UE is FFS.

6.6.2.4.2.5
Test requirement

Same test requirement as in clause 6.6.2.4.1.5.



_1226215411.unknown

