Page 1



3GPP TSG-T1 Meeting #11 
Tdoc T1-010170

Melbourne, Australia, 17 – 18 May 2001

3GPP TSG-T1/SIG Meeting #15 
Tdoc T1S-010051

Copenhagen, Denmark, 5 – 7 Feb 2001

CR-Form-v3

CHANGE REQUEST



(

34.123-1
CR
CR-Num
(

rev
-
(

Current version:
3.3.0
(




For HELP on using this form, see bottom of this page or look at the pop-up text over the (
 symbols.



Proposed change affects:
(

(U)SIM

ME/UE
X
Radio Access Network

Core Network




Title:
(

Update of Clause 7.2, RLC tests to match 25.322 v3.5.0




Source:
(

Anritsu




Work item code:
(



Date: (

03/02/01







Category:
(

F

Release: (

R99


Use one of the following categories:
F  (essential correction)
A  (corresponds to a correction in an earlier release)
B  (Addition of feature), 
C  (Functional modification of feature)
D  (Editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
Use one of the following releases:
2
(GSM Phase 2)
R96
(Release 1996)
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
REL-4
(Release 4)
REL-5
(Release 5)




Reason for change:
(

Change requests approved on the dependant core specification (3GPP TS 25.332 version 3.5.0)




Summary of change:
(

Changes to test cases associated with the following core specification CRs:

CR080R1, CR083R3, CR084R2, CR085R1, CR086R1, CR087R5, CR088R1, CR089R1, CR090R2, CR092R2, CR093R3, CR094R1.

1. Mainly descriptions of conformance requirements due to clarifications in the core specifications

2. Addition of one new test case to check an invalid LI value for 15-bit LI

3. Some minor changes in test procedures (SDU Discard and RESET) due to changes in the operation of those procedures in the core specification.






Consequences if 
(

not approved:
Test specification can not be used to test interoperability of RLC implementations to version 3.5.0 of the core specification. 




Clauses affected:
(

7.2




Other specs
(


 Other core specifications
(



affected:
X
 Test specifications
34.123-2, 34.123-3



 O&M Specifications





Other comments:
(



How to create CRs using this form:

Comprehensive information and tips about how to create CRs can be found at: http://www.3gpp.org/3G_Specs/CRs.htm.  Below is a brief summary:

1)
Fill out the above form. The symbols above marked (
 contain pop-up help information about the field that they are closest to.

2)
Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word "revision marks"  feature (also known as "track changes") when making the changes. All 3GPP specifications can be downloaded from the 3GPP server under ftp://www.3gpp.org/specs/ For the latest version, look for the directory name with the latest date e.g. 2000-09 contains the specifications resulting from the September 2000 TSG meetings.

3)
With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of the clause containing the first piece of changed text.  Delete those parts of the specification which are not relevant to the change request.
7.2
RLC testing

7.2.1
Transparent mode

7.2.1.1
Segmentation and reassembly

Transparent mode segmentation and reassembly are not tested in this release of the specification.

7.2.2
Unacknowledged mode

7.2.2.1
General information for UM tests

A generic Radio Access Bearer is provided for UM tests. This RAB is based upon the Stand-alone 3.4kbps UL/DL Signalling RB, with an additional UM 3.4kbps path mapped to a DTCH. This logical channel is multiplexed on the same transport channel as the DCCH.

The UM test RAB is set up using the Generic Procedure described in Clause 7.1.3 of TS 34.108, and with the default RAB replaced as follows:

Table 7.2/1 RAB Configuration for UM testing (7-bit Lis)

 Higher layer
RAB/signalling RB
SRB#1
SRB#2
SRB#3
SRB#4
RAB #1


User of Radio Bearer
RRC
RRC
NAS_DT
High prio
NAS_DT
Low prio
User Plane

RLC
Logical channel type
DCCH
DCCH
DCCH
DCCH
DTCH


RLC mode
UM
AM
AM
AM
UM


Payload sizes, bit
136
128
128
128
136


Max data rate, bps
3400
3200
3200
3200
3400


AMD/UMD PDU header, bit
8
16
16
16
8

MAC
MAC header, bit
4
4
4
4
4


MAC multiplexing
4 logical channel multiplexing

Layer 1
TrCH type
DCH


TB sizes, bit
148


TFS
  TF0, bts
0



  TF1, bits
1x148


TTI, ms
40


Coding type
CC 1/3


CRC, bit
16


Max number of bits/TTI before rate matching
516


Uplink: Max number of bits/radio frame before rate matching
129

The UM test RAB is used in all tests with the following exceptions:

- 
Tests that only involve 15-bit length indicators

- 
Tests that explicitly specify a different Radio Bearer configuration

Tests that involve only 15-bit length indicators require a modified Radio Bearer configuration. To accommodate the larger payload size, these tests use a coded composite transport channel consisting of two DCH. The first DCH is specified as for the 7-bit length indicators, but not including the DTCH (RAB#1). This is shown in Table 7.2/2A

Table 7.2/2A SRB Configuration for UM testing (15-bit Lis)

Higher layer
Signalling RB: DCH 0
SRB#1
SRB#2
SRB#3
SRB#4


User of Radio Bearer
RRC
RRC
NAS_DT
High prio
NAS_DT
Low prio

RLC
Logical channel type
DCCH
DCCH
DCCH
DCCH


RLC mode
UM
AM
AM
AM


Payload sizes, bit
136
128
128
128


Max data rate, bps
3400
3200
3200
3200


AMD/UMD PDU header, bit
8
16
16
16

MAC
MAC header, bit
4
4
4
4


MAC multiplexing
4 logical channel multiplexing

Layer 1
TrCH type
DCH


TB sizes, bit
148


TFS
  TF0, bts
0



  TF1, bits
1x148


TTI, ms
40


Coding type
CC 1/3


CRC, bit
16


Max number of bits/TTI before rate matching
516


Uplink: Max number of bits/radio frame before rate matching
129

This DCH is combined with a traffic DCH (at lower MAC priority) as described in Table 7.2/2B

Table 7.2/2B RAB Configuration for UM testing (15-bit Lis)

Higher

layer
RAB: DCH 1
RAB

RLC
Logical channel type
DTCH


RLC mode
UM


Payload sizes, bit
1280


Max data rate, bps
64000


UMD PDU header, bit
8

MAC
MAC header, bit
0


MAC multiplexing
N/A

Layer 1
TrCH type
DCH


TB sizes, bit
1288


TFS
TF0, bits
0



TF1, bits
1x1288


TTI, ms
20


Coding type
TC


CRC, bit
16

All other settings are the same.

7.2.2.2
Segmentation and reassembly / Selection of 7 or 15 bit Length Indicators

7.2.2.2.1
Definition

The RLC segments and concatenates SDUs into payload units according to the payload unit size requested by MAC. Length indicators are added to allow correct reconstruction of SDUs. The selection of the size of the length indicator fields used must follow the specified rules. Incorrect operation of segmentation, concatenation, or coding of length indicators will result in failure of the UE to communicate.



7.2.2.2.2
Conformance requirement

The size of the Length Indicator may be either 7 bits or 15 bits.

For UM, 7 bit indicators shall be used if the UMD PDU size is ( l25 octets. Otherwise 15bit indicators shall be used.

The length of the Length Indicator only depends on the size of the largest RLC PDU. The length of the Length Indicator is always the same for all PUs, for one RLC entity.


Reference(s)

TS 25.322 Clauses 9.2.2.8, 9.2.2.9

7.2.2.2.3
Test purpose

To test that if PDU carries a single PU, and the size of the largetst PDU is ( l25 octets, 7 bit indicators are used, otherwise, 15 bit indicators are used.

7.2.2.2.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the following exceptions:

Higher

layer
RAB/Signalling RB
RAB

RLC
Logical channel type
DTCH


RLC mode
UM


Payload sizes, bit
960


Max data rate, bps
48000


UMD PDU header, bit
8

MAC
MAC header, bit
0


MAC multiplexing
N/A

Layer 1
TrCH type
DCH


TB sizes, bit
968


TFS
TF0, bits
0



TF1, bits
1x968


TTI, ms
20


Coding type
TC


CRC, bit
16

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 40 bytes.

Test procedure

a)
The SS transmits an RLC SDU of size 80 bytes. 

b)
The SS checks the length indicator sizes and values of the RLC PDU returned on the uplink.

c)
The SS reconfigures the Transport Channel as follows:

Higher

layer
RAB/Signalling RB
RAB

RLC
Logical channel type
DTCH


RLC mode
UM


Payload sizes, bit
1280


Max data rate, bps
64000


UMD PDU header, bit
8

MAC
MAC header, bit
0


MAC multiplexing
N/A

Layer 1
TrCH type
DCH


TB sizes, bit
1288


TFS
TF0, bits
0



TF1, bits
1x1288


TTI, ms
20


Coding type
TC


CRC, bit
16

All other settings the same.

d)
The SS transmits an RLC SDUs of size 80 bytes.

e)
The SS checks the length indicator sizes and values of the RLC PDU returned on the uplink

f)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
80 byte SDU + padding

3
(
UPLINK RLC PDU
40 byte SDU + padding

4
(
TRANSPORT CHANNEL RECONFIGURATION
PU size > 127 bytes

5
(
DOWNLINK RLC PDU
80 byte SDU + padding

6
(
UPLINK RLC PDU
40 byte SDU + padding

7

RB RELEASE
Optional step

7.2.2.2.5
Test requirements

The UE shall send 7 bit length indicators with values that correctly indicate the end of SDU in step b).

The UE shall send 15 bit length indicators with values that correctly indicate the end of SDU in step e).

7.2.2.3
Segmentation / 7-bit Length Indicators / Padding

7.2.2.3.1
Definition

The RLC segments and concatenates SDUs into payload units according to the payload unit size requested by MAC. Length indicators are added to allow correct reconstruction of SDUs. Incorrect operation of segmentation, concatenation, or coding of length indicators will result in failure of the UE to communicate.

7.2.2.3.2
Conformance requirement

The Length Indicator is used to indicate, each time, the end of an SDU occurs in the PU. The Length Indicator points out the number of octets between the end of the last Length Indicator field and up to and including the octet at the end of an SDU segment

A PU that has unused space, to be referred to as padding, shall use a Length Indicator to indicate that this space is used as padding unless the padding size is one octet for PDUs with 15-bit LIs. A padding Length Indicator must be placed after any Length Indicators for a PU. 
One length indicator field shall be included for each end of a SDU that the PDU includes. The LI shall be set equal to the number of octets between the end of the header fields and the end of the segment. If padding is needed, another LI field set to only 1's shall be added unless the padding size is one octet for PDUs with 15-bit LIs.
Reference(s)

TS 25.322 Clauses 9.2.2.8 and 11.2.2.1.

7.2.2.3.3
Test purpose

To test that a large SDU is correctly segmented and padding added at the end.

7.2.2.3.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for UM 7-bit length indicator tests in Clause 7.2.2.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 18 bytes.

Test procedure

a)
The SS transmits an RLC SDU of size 18 bytes. 

b)
The SS checks the length indicator sizes and values of the RLC PDU returned on the uplink, and checks the length and content of the received RLC SDU.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1 & Padding

4
(
UPLINK RLC PDU
No LI

5
(
UPLINK RLC PDU
Check Lis and re-assembled SDU

6

RB RELEASE
Optional step

7.2.2.3.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have a LI indicating the PDU contains an SDU boundary after octet 1 of the data field, and the second shall indicate that the remainder of the PDU contains padding.

The length and data content of the received SDU should be the same as the transmitted SDU.

7.2.2.4
Segmentation / 7-bit Length Indicators / LI = 0

7.2.2.4.1
Definition

The RLC segments and concatenates SDUs into payload units according to the payload unit size requested by MAC. A pre-defined length indicator value is used to indicate when an SDUs ends coincident with the end of the previous PU. Incorrect operation of segmentation, concatenation, or coding of length indicators will result in failure of the UE to communicate.



7.2.2.4.2
Conformance requirement

If the PDU is exactly filled with the last segment of a SDU and there is no room for an LI field, an LI field set to only 0's shall be included as the first length indicator in the following PDU. 

Reference(s)

TS 25.322 Clause 11.2.2.1

7.2.2.4.3
Test purpose

To test that where an SDU exactly fills a PU, an LI of value zero is placed as the first LI in the next PU.

7.2.2.4.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for UM 7-bit length indicator tests in Clause 7.2.2.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 17 bytes.

Test procedure

a)
The SS transmits an RLC SDU of size 34 bytes.

b)
The SS checks the length indicator sizes and values of the RLC PDUs returned on the uplink, and checks the length and content of the received RLC SDU.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1

4
(
DOWNLINK RLC PDU
LI=0 and padding

5
(
UPLINK RLC PDU
No Lis

6
(
UPLINK RLC PDU
Check Lis and re-assembled SDU

7

RB RELEASE
Optional step

7.2.2.4.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have an LI indicating that the SDU exactly filled the previous PU, and an LI indicating that the remainder of the PDU contains padding.

The length of the received SDU should be 17 bytes, and the data content the same as the first 17 bytes of the transmitted SDU.

7.2.2.5
Segmentation / 7-bit Length Indicators / Invalid LI value

7.2.2.5.1
Definition

The RLC segments and concatenates SDUs into payload units according to the payload unit size requested by MAC. Length indicators are added to allow correct reconstruction of SDUs. The behaviour of the RLC on reception of an invalid LI value has been specified. Incorrect operation of segmentation, concatenation, or coding of length indicators will result in failure of the UE to communicate.



7.2.2.5.2
Conformance requirement

Upon reception of an UMD PDU that contains Length Indicator value 1111110 ("piggybacked STATUS PDU") the receiver shall discard that UMD PDU. 

Reference(s)

TS 25.322 Clause 11.2.4.1.

7.2.2.5.3
Test purpose

To test that PDUs with invalid length indicators are discarded by the receiving RLC.

7.2.2.5.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for UM 7-bit length indicator tests in Clause 7.2.2.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1with the UL SDU size set to 24 bytes.

Test procedure

a)
The SS transmits two RLC SDUs of size 24 bytes. In the third PDU for transmission, the SS sets the value of the second (padding) LI to 1111110.

b)
The SS checks the length indicator sizes and values of any RLC PDUs returned on the uplink, and checks for the presence of any received RLC SDUs.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1 & SDU 2

4
(
DOWNLINK RLC PDU
SDU 2 and invalid LI (=11111110)

5
(
UPLINK RLC PDU
SDU 1

6
(
UPLINK RLC PDU
SDU 1: Check Lis and re-assembled SDU

7

RB RELEASE
Optional step

7.2.2.5.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have a LI indicating the end of the SDU, and a padding LI.

The length and data content of the received SDU should be the same as the first transmitted SDU. The second SDU should not be returned.

7.2.2.6
Segmentation / 7-bit Length Indicators / LI value > PDU size

7.2.2.6.1
Definition

The RLC segments and concatenates SDUs into payload units according to the payload unit size requested by MAC. Length indicators are added to allow correct reconstruction of SDUs. The behaviour of the RLC on reception of an invalid LI value has been specified. Incorrect operation of segmentation, concatenation, or coding of length indicators will result in failure of the UE to communicate.



7.2.2.6.2
Conformance requirement

If the length indicator of a PDU has a value that is larger than the PDU size – the number of octets containing LIs in the PDU – 1 and is not one of the predefined values listed in the table of 3GPP TS 25.322 subclause 9.2.2.8, the PDU shall be discarded and treated as a missing PDU.
If a PDU with sequence number < VR(US) is missing then all SDUs that have segments in this PDU shall be discarded.

Reference(s)

TS 25.322 Clauses 11.2.4.2 and 11.2.3.

7.2.2.6.3
Test purpose

To test that PDUs with length indicators that point beyond the end of the PDU are discarded by the receiving RLC.

7.2.2.6.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for UM 7-bit length indicator tests in Clause 7.2.2.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 24 bytes.

Test procedure

a)
The SS transmits three RLC SDUs of size 24 bytes. All the SDUs are concatenated or segmented over successive RLC PDUs. In the third PDU for transmission, the SS sets value of the length indicator to be 18 (decimal).

b)
The SS checks the length indicator sizes and values of the RLC PDUs returned on the uplink, and checks the length and content of the received RLC SDUs.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1 & SDU 2

4
(
DOWNLINK RLC PDU
SDU 2 & SDU 3, with bad LI

5
(
DOWNLINK RLC PDU
SDU 3

6
(
DOWNLINK RLC PDU
SDU 3 and padding

7
(
UPLINK RLC PDU
SDU 1

8
(
UPLINK RLC PDU
SDU 1 and padding: Check Lis and re-assembled SDU

9

RB RELEASE
Optional step

7.2.2.6.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have a LI indicating the end of an SDU and an LI indicating that the remainder of the PDU contains padding.

The length and data content of the received SDU should be the same as the first transmitted SDU. No further SDUs or PDUs should be received.

7.2.2.7
Segmentation / 7-bit Length Indicators / First data octet LI

7.2.2.7.1
Definition

The RLC segments and concatenates SDUs into payload units according to the payload unit size requested by MAC. Length indicators are added to allow correct reconstruction of SDUs. A special LI is defined to indicate that the start of on SDU is coincident with the start of the PU. Incorrect operation of segmentation, concatenation, or coding of length indicators will result in failure of the UE to communicate.



7.2.2.7.2
Conformance requirement

LI = 1111100, UMD PDU: The first data octet in this RLC PDU is the first octet of a RLC SDU.

Reference(s)

TS 25.322 Clause 9.2.2.8.

7.2.2.7.3
Test purpose

To test that where the previous PDU contains the end of an SDU and  padding, the start of the next SDU is coincident with the start of the next PDU, and is marked by a length indicator of 1111100.

7.2.2.7.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for UM 7-bit length indicator tests in Clause 7.2.2.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 12 bytes.

Test procedure

a)
The SS transmits a  normal RLC  SDU of size 12 bytes.

b)
The SS waits until the SDU has been received back from the UE, and then transmits another SDU of 12 bytes.

c)
The SS waits until this SDU has been received back from the UE.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3

…
Wait for loopback

4
(
UPLINK RLC PDU
SDU 1

5
(
DOWNLINK RLC PDU
SDU 2 with LI = 1111100

6
(
UPLINK RLC PDU
SDU 2 with LI = 1111100

7

RB RELEASE
Optional step

7.2.2.7.5
Test requirements

The UE shall return two RLC PDUs. The second shall have a LI indicating that the first octet of the PDU contains the first octet of an SDU.

The length and data content of each received SDU should be the same as the transmitted SDU.

7.2.2.8
Segmentation / 15-bit Length Indicators / Padding

7.2.2.8.1
Definition

The RLC segments and concatenates SDUs into payload units according to the payload unit size requested by MAC. Length indicators are added to allow correct reconstruction of SDUs. Incorrect operation of segmentation, concatenation, or coding of length indicators will result in failure of the UE to communicate.



7.2.2.8.2
Conformance requirement

The Length Indicator is used to indicate, each time, the end of an SDU occurs in the PU. The Length Indicator points out the number of octets between the end of the last Length Indicator field and up to and including the octet at the end of an SDU segment

A PU that has unused space, to be referred to as padding, shall use a Length Indicator to indicate that this space is used as padding unless the padding size is one octet for PDUs with 15-bit LIs. A padding Length Indicator must be placed after any Length Indicators for a PU.
One length indicator field shall be included for each end of a SDU that the PDU includes. The LI shall be set equal to the number of octets between the end of the header fields and the end of the segment. If padding is needed, another LI field set to only 1's shall be added unless the padding size is one octet for PDUs with 15-bit LIs.
Reference(s)

TS 25.322 Clauses 9.2.2.8 and 11.2.2.1.

7.2.2.8.3
Test purpose

To test that a large SDU is correctly segmented and padding added at the end.

7.2.2.8.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for UM 15-bit length indicator tests in Clause 7.2.2.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 161 bytes.

Test procedure

a)
The SS transmits an RLC SDU of size 161 bytes. 

b)
The SS checks the length indicator sizes and values of the RLC PDU returned on the uplink, and checks the length and content of the received RLC SDU.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1 & Padding

4
(
UPLINK RLC PDU
No LI

5
(
UPLINK RLC PDU
Check Lis and re-assembled SDU

6

RB RELEASE
Optional step

7.2.2.8.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have a LI indicating the PDU contains an SDU boundary after octet 1 of the data field, and the second shall indicate that the remainder of the PDU contains padding.

The length and data content of the received SDU should be the same as the transmitted SDU.

7.2.2.9
Segmentation / 15-bit Length Indicators / LI = 0

7.2.2.9.1
Definition

The RLC segments and concatenates SDUs into payload units according to the payload unit size requested by MAC. A pre-defined length indicator value is used to indicate when an SDUs ends coincident with the end of the previous PU. Incorrect operation of segmentation, concatenation, or coding of length indicators will result in failure of the UE to communicate.



7.2.2.9.2
Conformance requirement

If the PDU is exactly filled with the last segment of a SDU and there is no room for an LI field, an LI field set to only 0's shall be included as the first length indicator in the following PDU. 

Reference(s)

TS 25.322 Clause 11.2.2.1.

7.2.2.9.3
Test purpose

To test that where an SDU exactly fills a PU, an LI of value zero is placed as the first LI in the next PU.

7.2.2.9.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for UM 15-bit length indicator tests in Clause 7.2.2.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 160 bytes.

Test procedure

a)
The SS transmits an RLC SDU of size 320 bytes.

b)
The SS checks the length indicator sizes and values of the RLC PDUs returned on the uplink, and checks the length and content of the received RLC SDU.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1

4
(
DOWNLINK RLC PDU
LI=0 and padding

5
(
UPLINK RLC PDU
No Lis

6
(
UPLINK RLC PDU
Check Lis and re-assembled SDU

7

RB RELEASE
Optional step

7.2.2.9.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have an LI indicating that the SDU exactly filled the previous PU, and an LI indicating that the remainder of the PDU contains padding.

The length of the received SDU should be 160 bytes, and the data content the same as the first 160 bytes of the transmitted SDU.

7.2.2.10
Segmentation / 15-bit Length Indicators / One octet short LI

7.2.2.10.1
Definition

The RLC segments and concatenates SDUs into payload units according to the payload unit size requested by MAC. A pre-defined length indicator value is used to indicate when an SDUs ends one octet short of the end of the previous PU. Incorrect operation of segmentation, concatenation, or coding of length indicators will result in failure of the UE to communicate.



7.2.2.10.2
Conformance requirement

In the case where the last segment of an RLC SDU is one octet short of exactly filling the last RLC PU, and 15-bit Length Indicators are used, the next Length Indicator shall be placed as the first Length Indicator in the next PU and have value LI=111 1111 1111 1011. 
In the case where a PDU contains a 15-bit LI indicating that an SDU ends with one octet left in the PDU, the last octet of this PDU shall be ignored and shall not be filled with the first octet of the next SDU data.
Reference(s)

TS 25.322 Clause 9.2.2.8.

7.2.2.10.3
Test purpose

To test that where an SDU is one byte short of filling a PU, an LI indicating one byte short is placed as the first LI in the next PU.

7.2.2.10.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for UM 15-bit length indicator tests in Clause 7.2.2.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 159 bytes.

Test procedure

a)
The SS transmits an RLC SDU of size 320 bytes.

b)
The SS checks the length indicator sizes and values of the RLC PDUs returned on the uplink, and checks the length and content of the received RLC SDU.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1

4
(
DOWNLINK RLC PDU
LI=0 and padding

5
(
UPLINK RLC PDU
No Lis

6
(
UPLINK RLC PDU
Check Lis and re-assembled SDU

7

RB RELEASE
Optional step

7.2.2.10.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have an LI indicating that the SDU was one byte short of filling the previous PU, and an LI indicating that the remainder of the PDU contains padding.

The length of the received SDU should be 159 bytes, and the data content the same as the first 159 bytes of the transmitted SDU.

7.2.2.11
Segmentation / 15-bit Length Indicators / Invalid LI value

7.2.2.11.1
Definition

The RLC segments and concatenates SDUs into payload units according to the payload unit size requested by MAC. Length indicators are added to allow correct reconstruction of SDUs. The behaviour of the RLC on reception of an invalid LI value has been specified. Incorrect operation of segmentation, concatenation, or coding of length indicators will result in failure of the UE to communicate.

7.2.2.11.2
Conformance requirement

Upon reception of an UMD PDU that contains Length Indicator value 111111111111110 ("piggybacked STATUS PDU") the receiver shall discard that UMD PDU. 

Reference(s)

TS 25.322 Clause 11.2.4.1.

7.2.2.11.3
Test purpose

To test that PDUs with invalid length indicators are discarded by the receiving RLC.

7.2.2.11.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for UM 15-bit length indicator tests in Clause 7.2.2.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 220 bytes.

Test procedure

a)
The SS transmits two RLC SDUs of size 220 bytes. In the third PDU for transmission, the SS sets the value of the second (padding) LI to 111111111111110.

b)
The SS checks the length indicator sizes and values of any RLC PDUs returned on the uplink, and checks for the presence of any received RLC SDUs.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1 & SDU 2

4
(
DOWNLINK RLC PDU
SDU 2 and invalid LI (=111111111111110)

5
(
UPLINK RLC PDU
SDU 1

6
(
UPLINK RLC PDU
SDU 1: Check Lis and re-assembled SDU

7

RB RELEASE
Optional step

7.2.2.11.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have a LI indicating the end of the SDU, and a padding LI.

The length and data content of the received SDU should be the same as the first transmitted SDU. The second SDU should not be returned.

7.2.2.12
Segmentation / 15-bit Length Indicators / LI value > PDU size

7.2.2.12.1
Definition

The RLC segments and concatenates SDUs into payload units according to the payload unit size requested by MAC. Length indicators are added to allow correct reconstruction of SDUs. The behaviour of the RLC on reception of an invalid LI value has been specified. Incorrect operation of segmentation, concatenation, or coding of length indicators will result in failure of the UE to communicate.



7.2.2.12.2
Conformance requirement

If the length indicator of a PDU has a value that is larger than the PDU size – the number of octets containing LIs in the PDU – 1 and is not one of the predefined values listed in the table of 3GPP TS 25.322 subclause 9.2.2.8, the PDU shall be discarded and treated as a missing PDU.
If a PDU with sequence number < VR(US) is missing then all SDUs that have segments in this PDU shall be discarded.

Reference(s)

TS 25.322 Clauses 11.2.4.2 and 11.2.3.

7.2.2.12.3
Test purpose

To test that PDUs with length indicators that point beyond the end of the PDU are discarded by the receiving RLC.

7.2.2.12.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for UM 15-bit length indicator tests in Clause 7.2.2.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 220 bytes.

Test procedure

a)
The SS transmits three RLC SDUs of size 220 bytes. All the SDUs are concatenated or segmented over successive RLC PDUs. In the third PDU for transmission, the SS sets value of the length indicator to be 161 (decimal).

b)
The SS checks the length indicator sizes and values of the RLC PDUs returned on the uplink, and checks the length and content of the received RLC SDUs.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1 & SDU 2

4
(
DOWNLINK RLC PDU
SDU 2 & SDU 3, with bad LI

5
(
DOWNLINK RLC PDU
SDU 3

6
(
DOWNLINK RLC PDU
SDU 3 and padding

7
(
UPLINK RLC PDU
SDU 1

8
(
UPLINK RLC PDU
SDU 1 and padding: Check Lis and re-assembled SDU

9

RB RELEASE
Optional step

7.2.2.12.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have a LI indicating the end of an SDU and an LI indicating that the remainder of the PDU contains padding.

The length and data content of the received SDU should be the same as the first transmitted SDU. No further SDUs or PDUs should be received.

7.2.2.13
Segmentation / 15-bit Length Indicators / First data octet LI

7.2.2.13.1
Definition

The RLC segments and concatenates SDUs into payload units according to the payload unit size requested by MAC. Length indicators are added to allow correct reconstruction of SDUs. A special LI is defined to indicate that the start of on SDU is coincident with the start of the PU. Incorrect operation of segmentation, concatenation, or coding of length indicators will result in failure of the UE to communicate.



7.2.2.13.2
Conformance requirement

LI = 111111111111100, UMD PDU: The first data octet in this RLC PDU is the first octet of a RLC SDU.

Reference(s)

TS 25.322 Clause 9.2.2.8.

7.2.2.13.3
Test purpose

To test that where the previous PDU contains the end of an SDU and  padding, the start of the next SDU is coincident with the start of the next PDU, and is marked by a length indicator of 111111111111100.

7.2.2.13.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for UM 15-bit length indicator tests in Clause 7.2.2.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 150 bytes.

Test procedure

a)
The SS transmits a  normal RLC  SDU of size 150 bytes.

b)
The SS waits until the SDU has been received back from the UE, and then transmits another SDU of 150 bytes.

c)
The SS waits until this SDU has been received back from the UE.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3

…
Wait for loopback

4
(
UPLINK RLC PDU
SDU 1

5
(
DOWNLINK RLC PDU
SDU 2 with LI = 111111111111100

6
(
UPLINK RLC PDU
SDU 2 with LI = 111111111111100

7

RB RELEASE
Optional step

7.2.2.13.5
Test requirements

The UE shall return two RLC PDUs. The second shall have a LI indicating that the first octet of the PDU contains the first octet of an SDU.

The length and data content of each received SDU should be the same as the transmitted SDU.

7.2.3
Acknowledged mode

7.2.3.1
General information for AM tests

A generic Radio Access Bearer is provided for AM tests. This RAB is based upon the Stand-alone 3.4kbps UL/DL Signalling RB, with an additional AM 3.4kbps path mapped to a DTCH. This logical channel is multiplexed on the same transport channel as the DCCH.

The AM test RAB is set up using the Generic Procedure described in Clause 7.1.3 of TS 34.108, and with the default RAB replaced as shown in Tables 7.2/3A and 7.23B:

Table 7.2/3A RAB Configuration for AM testing (7-bit Lis)

Higher layer
RAB/signalling RB
SRB#1
SRB#2
SRB#3
SRB#4
RAB #1


User of Radio Bearer
RRC
RRC
NAS_DT
High prio
NAS_DT
Low prio
User Plane

RLC
Logical channel type
DCCH
DCCH
DCCH
DCCH
DTCH


RLC mode
UM
AM
AM
AM
AM


Payload sizes, bit
136
128
128
128
128


Max data rate, bps
3400
3200
3200
3200
3200


AMD/UMD PDU header, bit
8
16
16
16
16

MAC
MAC header, bit
4
4
4
4
4


MAC multiplexing
4 logical channel multiplexing

Layer 1
TrCH type
DCH


TB sizes, bit
148


TFS
  TF0, bts
0



  TF1, bits
1x148


TTI, ms
40


Coding type
CC 1/3


CRC, bit
16


Max number of bits/TTI before rate matching
516


Uplink: Max number of bits/radio frame before rate matching
129

Unless specified in individual test cases, the default RLC settings are given in Table 7.2/3.

Table 7.2/3B RLC Parameters for AM testing

Uplink RLC


  Transmission RLC discard



Max DAT retransmissions




 Max_DAT
4


Transmission window size
128


Timer_RST
500


Max_RST
4


Polling info




Timer_poll_prohibit
disabled



Timer_poll
disabled



Poll_PU
disabled



Poll_SDU
disabled



Last transmission PU poll 
TRUE



Last retransmission PU poll
TRUE



Poll_Window
disabled



Timer_poll_periodic
disabled

Downlink RLC



In-sequence delivery
TRUE


Receiving window size 
128


Timer_Status_Prohibit
disabled


Timer_EPC
disabled


Missing PU Indicator
TRUE


Timer_STATUS_periodic
disabled

The AM test RAB is used in all tests with the following exceptions:

- Tests that only involve 15-bit length indicators

- Tests that explicitly specify a different Radio Bearer configuration

Tests that involve only 15-bit length indicators require a modified Radio Bearer configuration. To accommodate the larger payload size, these tests use a coded composite transport channel consisting of two DCH. The first DCH is specified as for the 7-bit length indicators, but not including the DTCH (RAB#1). This is shown in Table 7.2/4A

Table 7.2/4A SRB Configuration for AM testing (15-bit Lis)

Higher layer
Signalling RB: DCH 0
SRB#1
SRB#2
SRB#3
SRB#4


User of Radio Bearer
RRC
RRC
NAS_DT
High prio
NAS_DT
Low prio

RLC
Logical channel type
DCCH
DCCH
DCCH
DCCH


RLC mode
UM
AM
AM
AM


Payload sizes, bit
136
128
128
128


Max data rate, bps
3400
3200
3200
3200


AMD/UMD PDU header, bit
8
16
16
16

MAC
MAC header, bit
4
4
4
4


MAC multiplexing
4 logical channel multiplexing

Layer 1
TrCH type
DCH


TB sizes, bit
148


TFS
  TF0, bts
0



  TF1, bits
1x148


TTI, ms
40


Coding type
CC 1/3


CRC, bit
16


Max number of bits/TTI before rate matching
516


Uplink: Max number of bits/radio frame before rate matching
129

This DCH is combined with a traffic DCH (at lower MAC priority) as described in Table 7.2/4B

Table 7.2/4B RAB Configuration for UM testing (15-bit Lis)

Higher

layer
RAB: DCH 1
RAB

RLC
Logical channel type
DTCH


RLC mode
AM


Payload sizes, bit
1280


Max data rate, bps
64000


AMD PDU header, bit
16

MAC
MAC header, bit
0


MAC multiplexing
N/A

Layer 1
TrCH type
DCH


TB sizes, bit
1296


TFS
TF0, bits
0



TF1, bits
1x1296


TTI, ms
20


Coding type
TC


CRC, bit
16

All other settings are the same.

7.2.3.2
Segmentation and reassembly / Selection of 7 or 15 bit Length Indicators

7.2.3.2.1
Definition

The RLC segments and concatenates SDUs into payload units according to the payload unit size configured by RRC. Length indicators are added to allow correct reconstruction of SDUs. The selection of the size of the length indicator fields used must follow the specified rules. Incorrect operation of segmentation, concatenation, or coding of length indicators will result in failure of the UE to communicate.



7.2.3.2.2
Conformance requirement

The size of the Length Indicator may be either 7 bits or 15 bits.

For AM, 7bit indicators shall be used if the AMD PDU size is ( l26 octets. Otherwise 15bit indicators shall be used
The length of the Length Indicator only depends on the size of the largest RLC PDU. The length of the Length Indicator is always the same for all PUs, for one RLC entity.


Reference(s)

TS 25.322 Clauses 9.2.2.8, 9.2.2.9

7.2.2.2.3
Test purpose

To test that if PDU carries a single PU, and the size of the largetst PDU is ( l26 octets, 7 bit indicators are used, otherwise, 15 bit indicators are used.
7.2.3.2.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the following exceptions:

Higher

layer
RAB/Signalling RB
RAB

RLC
Logical channel type
DTCH


RLC mode
AM


Payload sizes, bit
960


Max data rate, bps
48000


AMD PDU header, bit
16

MAC
MAC header, bit
0


MAC multiplexing
N/A

Layer 1
TrCH type
DCH


TB sizes, bit
976


TFS
TF0, bits
0



TF1, bits
1x976


TTI, ms
20


Coding type
TC


CRC, bit
16

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 40 bytes.

Test procedure

a)
The SS transmits an RLC SDU of size 80 bytes. The PDU carrying this SDU is transmitted with a poll for status.

b)
The SS checks the length indicator sizes and values of the RLC PDU returned on the uplink.

c)
The SS reconfigures the Transport Channel as follows:

Higher

layer
RAB/Signalling RB
RAB

RLC
Logical channel type
DTCH


RLC mode
AM


Payload sizes, bit
1280


Max data rate, bps
64000


AMD PDU header, bit
16

MAC
MAC header, bit
0


MAC multiplexing
N/A

Layer 1
TrCH type
DCH


TB sizes, bit
1296


TFS
TF0, bits
0



TF1, bits
1x1296


TTI, ms
20


Coding type
TC


CRC, bit
16

All other settings the same.

d)
The SS transmits an RLC SDUs of size 80 bytes. The PDU carrying this SDU is transmitted with a poll for status.

e)
The SS checks the length indicator sizes and values of the RLC PDU returned on the uplink

f)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
80 byte SDU + padding + poll

3
(
UPLINK RLC PDU
40 byte SDU + piggy-backed status + poll

3a
(
STATUS PDU
If piggy-backed status is not used in 3

4
(
STATUS PDU


5
(
TRANSPORT CHANNEL RECONFIGURATION
PU size > 127 bytes

6
(
DOWNLINK RLC PDU
80 byte SDU + padding + poll

7
(
UPLINK RLC PDU
40 byte SDU + piggy-backed status + poll

7a
(
STATUS PDU
If piggy-backed status is not used in 7

8
(
STATUS PDU


9

RB RELEASE
Optional step

7.2.3.2.5
Test requirements

The UE shall send 7 bit length indicators with values that correctly indicate the end of SDU in step b).

The UE shall send 15 bit length indicators with values that correctly indicate the end of SDU in step e).

7.2.3.3
Segmentation / 7-bit Length Indicators / Padding or Piggy-backed Status

7.2.3.3.1
Definition

The RLC segments and concatenates SDUs into payload units according to the payload unit size configured by RRC. Length indicators are added to allow correct reconstruction of SDUs. Incorrect operation of segmentation, concatenation, or coding of length indicators will result in failure of the UE to communicate.



7.2.3.3.2
Conformance requirement

The Length Indicator is used to indicate, each time, the end of an SDU occurs in the PU. The Length Indicator points out the number of octets between the end of the last Length Indicator field and up to and including the octet at the end of an SDU segment

A PU that has unused space, to be referred to as padding, shall use a Length Indicator to indicate that this space is used as padding unless the padding size is one octet for PDUs with 15-bit LIs. A padding Length Indicator must be placed after any Length Indicators for a PU. 
Upon reception of a SDU, RLC shall segment the SDU to fit into the fixed size of a PU. The segments are inserted in the data field of a PU. A length indicator shall be added to each PU that includes a border of an SDU, i.e. if a PU does not contain an LI, the SDU continues in the next PU. The length indicator indicates where the border occurs in the PU. The data after the indicated border can be either a new SDU, padding or piggybacked information. If padding or piggybacking is added another LI shall be added unless the padding size is one octet for PDUs with 15-bit LIs, see subclauses 9.2.2.8 and 9.2.2.9.
Reference(s)

TS 25.322 Clauses 9.2.2.8 and 11.3.2.1.2.

7.2.3.3.3
Test purpose

To test that a large SDU is correctly segmented and padding added at the end.

7.2.3.3.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 17 bytes.

Test procedure

a)
The SS transmits an RLC SDU of size 17 bytes, and polls the receiver for status.

b)
The SS checks the length indicator sizes and values of the RLC PDU returned on the uplink, and checks the length and content of the received RLC SDU.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1 +poll + Padding

4
(
UPLINK RLC PDU
No LI

5
(
UPLINK RLC PDU
Check Lis and re-assembled SDU

5a
(
STATUS PDU
If piggy-backed status is not used in 5

6
(
STATUS PDU


7

RB RELEASE
Optional step

7.2.3.3.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have a LI indicating the PDU contains an SDU boundary after octet 1 of the data field, and the second shall indicate either that the remainder of the PDU contains padding, or that it contains a piggy-backed status PDU.

The length and data content of the received SDU should be the same as the transmitted SDU.

7.2.3.4
Segmentation / 7-bit Length Indicators / LI = 0

7.2.3.4.1
Definition

The RLC segments and concatenates SDUs into payload units according to the payload unit size configured by RRC. A pre-defined length indicator value is used to indicate when an SDUs ends coincident with the end of the previous PU. Incorrect operation of segmentation, concatenation, or coding of length indicators will result in failure of the UE to communicate.



7.2.3.4.2
Conformance requirement

If the PDU is exactly filled with the last segment of a SDU and there is no room for an LI field, an LI field set to only 0's shall be included as the first length indicator in the following PDU. 

Reference(s)

TS 25.322 Clause 11.3.2.1.

7.2.3.4.3
Test purpose

To test that where an SDU exactly fills a PU, an LI of value zero is placed as the first LI in the next PU.

7.2.3.4.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 16 bytes.

Test procedure

a)
The SS transmits an RLC SDU of size 32 bytes. The SS polls the receiver for status in the last RLC PDU sent.

b)
The SS checks the length indicator sizes and values of the RLC PDUs returned on the uplink, and checks the length and content of the received RLC SDU.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1

4
(
DOWNLINK RLC PDU
LI=0, poll and padding

5
(
UPLINK RLC PDU
No Lis

6
(
UPLINK RLC PDU
(Poll) Check Lis and re-assembled SDU

6a
(
STATUS PDU
If piggy-backed status is not used in 6

7
(
STATUS PDU


8

RB RELEASE
Optional step

7.2.3.4.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have an LI indicating that the SDU exactly filled the previous PU, and an LI indicating either that the remainder of the PDU contains padding, or that it contains a piggy-backed STATUS PDU.

The length of the received SDU should be 16 bytes, and the data content the same as the first 16 bytes of the transmitted SDU.

7.2.3.5
Segmentation / 7-bit Length Indicators / Reserved LI value

7.2.3.5.1
Definition

The RLC segments and concatenates SDUs into payload units according to the payload unit size configured by RRC. Length indicators are added to allow correct reconstruction of SDUs. The behaviour of the RLC on reception of a reserved LI value has been specified. Incorrect operation of segmentation, concatenation, or coding of length indicators will result in failure of the UE to communicate.



7.2.3.5.2
Conformance requirement

Upon reception of an AMD PDU that contains Length Indicator value “1111100” or “1111101”:  PDUs with this coding will be discarded by this version of the protocol. 

Reference(s)

TS 25.322 Clause 9.2.2.8.

7.2.3.5.3
Test purpose

To test that PDUs with reserved length indicators are discarded by the receiving RLC.

7.2.3.5.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Downlink RLC



Timer_STATUS_periodic
200

These settings apply to both the uplink and downlink DTCH.

Test procedure

a)
The SS transmits two RLC SDUs of size 24 bytes. In the second PDU, the SS sets the value of the LI to 1111100. In the fourth PDU for transmission, the SS sets the value of the second (padding) LI to 1111101.

b)
The SS waits to receive a status report from the UE.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU #0
SDU 1

3
(
DOWNLINK RLC PDU #1
SDU 1 + SDU 2, LI = 1111100

4
(
DOWNLINK RLC PDU #2
SDU 2

5
(
DOWNLINK RLC PDU #3
SDU 2 + poll, second LI =1111101

6
(
STATUS PDU
Nack PDUs 1 and 3

7

RB RELEASE
Optional step

7.2.3.5.5
Test requirements

The UE shall return a STATUS PDU indicating that PDUs with sequence numbers 1 and 3 were incorrectly received.

7.2.3.6
Segmentation / 7-bit Length Indicators / LI value > PDU size

7.2.3.6.1
Definition

The RLC segments and concatenates SDUs into payload units according to the payload unit size configured by RRC. Length indicators are added to allow correct reconstruction of SDUs. The behaviour of the RLC on reception of an invalid LI value has been specified. Incorrect operation of segmentation, concatenation, or coding of length indicators will result in failure of the UE to communicate.



7.2.3.6.2
Conformance requirement

If the length indicator of a PDU has a value that is larger than the PDU size – the number of octets containing LIs in the PDU – 1 and is not one of the predefined values listed in the table of 3GPP TS 25.322 subclause 9.2.2.8, the PDU shall be discarded and treated as a missing PDU.
Reference(s)

TS 25.322 Clause 11.3.4.5.

7.2.3.6.3
Test purpose

To test that PDUs with length indicators that point beyond the end of the PDU are discarded by the receiving RLC.

7.2.3.6.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

These settings apply to both the uplink and downlink DTCH.

Test procedure

a)
The SS transmits three RLC SDUs of size 23 bytes. All the SDUs are concatenated or segmented over successive RLC PDUs. In the third PDU for transmission, the SS sets value of the length indicator to be 17 (decimal).

b)
The SS checks the length indicator sizes and values of the RLC PDUs returned on the uplink, and checks the length and content of the received RLC SDUs.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU #0
SDU 1

3
(
DOWNLINK RLC PDU #1
SDU 1 & SDU 2

4
(
DOWNLINK RLC PDU #2
SDU 2 & SDU 3, with bad LI

5
(
DOWNLINK RLC PDU #3
SDU 3

6
(
DOWNLINK RLC PDU #4
SDU 3, poll and padding

7
(
STATUS PDU
Nack PDU #2

8

RB RELEASE
Optional step

7.2.3.6.5
Test requirements

The UE shall indicate that the PDU with sequence number 2 was not received correctly.

7.2.3.7
Segmentation / 15-bit Length Indicators / Padding or Piggy-backed Status

7.2.3.7.1
Definition

The RLC segments and concatenates SDUs into payload units according to the payload unit size configured by RRC. Length indicators are added to allow correct reconstruction of SDUs. Incorrect operation of segmentation, concatenation, or coding of length indicators will result in failure of the UE to communicate.



7.2.3.7.2
Conformance requirement

The Length Indicator is used to indicate, each time, the end of an SDU occurs in the PU. The Length Indicator points out the number of octets between the end of the last Length Indicator field and up to and including the octet at the end of an SDU segment

A PU that has unused space, to be referred to as padding, shall use a Length Indicator to indicate that this space is used as padding unless the padding size is one octet for PDUs with 15-bit LIs. A padding Length Indicator must be placed after any Length Indicators for a PU.

Upon reception of a SDU, RLC shall segment the SDU to fit into the fixed size of a PU. The segments are inserted in the data field of a PU. A length indicator shall be added to each PU that includes a border of an SDU, i.e. if a PU does not contain an LI, the SDU continues in the next PU. The length indicator indicates where the border occurs in the PU. The data after the indicated border can be either a new SDU, padding or piggybacked information. If padding or piggybacking is added another LI shall be added unless the padding size is one octet for PDUs with 15-bit LIs, see subclauses 9.2.2.8 and 9.2.2.9.

Reference(s)

TS 25.322 Clauses 9.2.2.8 and 11.3.2.1.2.

7.2.3.7.3
Test purpose

To test that a large SDU is correctly segmented and padding added at the end.

7.2.3.7.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 15-bit length indicator tests in Clause 7.2.3.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 161 bytes.

Test procedure

a)
The SS transmits an RLC SDU of size 161 bytes, and polls the receiver for status.

b)
The SS checks the length indicator sizes and values of the RLC PDU returned on the uplink, and checks the length and content of the received RLC SDU.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1 +poll + Padding

4
(
UPLINK RLC PDU
No LI

5
(
UPLINK RLC PDU
Check Lis and re-assembled SDU

5a
(
STATUS PDU
If piggy-backed status is not used in 5

6
(
STATUS PDU


7

RB RELEASE
Optional step

7.2.3.7.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have a LI indicating the PDU contains an SDU boundary after octet 1 of the data field, and the second shall indicate either that the remainder of the PDU contains padding, or that it contains a piggy-backed status PDU.

The length and data content of the received SDU should be the same as the transmitted SDU.

7.2.3.8
Segmentation / 15-bit Length Indicators / LI = 0

7.2.3.8.1
Definition

The RLC segments and concatenates SDUs into payload units according to the payload unit size configured by RRC. A pre-defined length indicator value is used to indicate when an SDUs ends coincident with the end of the previous PU. Incorrect operation of segmentation, concatenation, or coding of length indicators will result in failure of the UE to communicate.



7.2.3.8.2
Conformance requirement

If the PDU is exactly filled with the last segment of a SDU and there is no room for an LI field, an LI field set to only 0's shall be included as the first length indicator in the following PDU. 

Reference(s)

TS 25.322 Clause 11.3.2.1.

7.2.3.8.3
Test purpose

To test that where an SDU exactly fills a PU, an LI of value zero is placed as the first LI in the next PU.

7.2.3.8.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 15-bit length indicator tests in Clause 7.2.3.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 160 bytes.

Test procedure

a)
The SS transmits an RLC SDU of size 320 bytes. The SS polls the receiver for status in the last RLC PDU sent.

b)
The SS checks the length indicator sizes and values of the RLC PDUs returned on the uplink, and checks the length and content of the received RLC SDU.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1

4
(
DOWNLINK RLC PDU
LI=0, poll and padding

5
(
UPLINK RLC PDU
No Lis

6
(
UPLINK RLC PDU
(Poll) Check Lis and re-assembled SDU

6a
(
STATUS PDU
If piggy-backed status is not used in 6

7
(
STATUS PDU


8

RB RELEASE
Optional step

7.2.3.8.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have an LI indicating that the SDU exactly filled the previous PU, and an LI indicating either that the remainder of the PDU contains padding, or that it contains a piggy-backed STATUS PDU.

The length of the received SDU should be 160 bytes, and the data content the same as the first 160 bytes of the transmitted SDU.

7.2.3.9
Segmentation / 15-bit Length Indicators / One octet short LI

7.2.3.9.1
Definition

The RLC segments and concatenates SDUs into payload units according to the payload unit size configured by RRC. A pre-defined length indicator value is used to indicate when an SDUs ends one octet short of the end of the previous PU. Incorrect operation of segmentation, concatenation, or coding of length indicators will result in failure of the UE to communicate.



7.2.3.9.2
Conformance requirement

In the case where the last segment of an RLC SDU is one octet short of exactly filling the last RLC PU, and 15-bit Length Indicators are used, the next Length Indicator shall be placed as the first Length Indicator in the next PU and have value LI=111 1111 1111 1011. 
In the case where a PDU contains a 15-bit LI indicating that an SDU ends with one octet left in the PDU, the last octet of this PDU shall be ignored and shall not be filled with the first octet of the next SDU data.
Reference(s)

TS 25.322 Clause 9.2.2.8.

7.2.3.9.3
Test purpose

To test that where an SDU is one byte short of filling a PU, an LI indicating one byte short is placed as the first LI in the next PU.

7.2.3.9.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 15-bit length indicator tests in Clause 7.2.3.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 159 bytes.

Test procedure

a)
The SS transmits an RLC SDU of size 320 bytes. The SS polls the receiver for status in the last RLC PDU sent.

b)
The SS checks the length indicator sizes and values of the RLC PDUs returned on the uplink, and checks the length and content of the received RLC SDU.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1

4
(
DOWNLINK RLC PDU
LI=0, poll and padding

5
(
UPLINK RLC PDU
No Lis

6
(
UPLINK RLC PDU
(Poll) Check Lis and re-assembled SDU

6a
(
STATUS PDU
If piggy-backed status is not used in 6

7
(
STATUS PDU


8

RB RELEASE
Optional step

7.2.3.9.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have an LI indicating that the SDU was one byte short of filling the previous PU, and an LI indicating that the remainder of the PDU contains padding.

The length of the received SDU should be 159 bytes, and the data content the same as the first 159 bytes of the transmitted SDU.

7.2.3.10
Segmentation / 15-bit Length Indicators / Reserved LI value

7.2.3.10.1
Definition

The RLC segments and concatenates SDUs into payload units according to the payload unit size configured by RRC. Length indicators are added to allow correct reconstruction of SDUs. The behaviour of the RLC on reception of a reserved LI value has been specified. Incorrect operation of segmentation, concatenation, or coding of length indicators will result in failure of the UE to communicate.



7.2.3.10.2
Conformance requirement

Upon reception of an AMD PDU that contains Length Indicator value “111111111111100” or “111111111111101”:  PDUs with this coding will be discarded by this version of the protocol. 

Reference(s)

TS 25.322 Clause 9.2.2.8.

7.2.3.10.3
Test purpose

To test that PDUs with reserved length indicators are discarded by the receiving RLC.

7.2.3.10.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 15-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Downlink RLC



Timer_STATUS_periodic
200

These settings apply to both the uplink and downlink DTCH.

Test procedure

a)
The SS transmits two RLC SDUs of size 240 bytes. In the second PDU, the SS sets the value of the LI to 111111111111100. In the fourth PDU for transmission, the SS sets the value of the second (padding) LI to 111111111111101.

b)
The SS waits to receive a status report from the UE.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU #0
SDU 1

3
(
DOWNLINK RLC PDU #1
SDU 1 + SDU 2, LI = 111111111111100

4
(
DOWNLINK RLC PDU #2
SDU 2

5
(
DOWNLINK RLC PDU #3
SDU 2 + poll, second LI =111111111111101

6
(
STATUS PDU
Nack PDUs 1 and 3

7

RB RELEASE
Optional step

7.2.3.10.5
Test requirements

The UE shall return a STATUS PDU indicating that PDUs with sequence numbers 1 and 3 were incorrectly received.

7.2.3.11
Segmentation / 15-bit Length Indicators / LI value > PDU size

7.2.3.11.1
Definition

The RLC segments and concatenates SDUs into payload units according to the payload unit size configured by RRC. Length indicators are added to allow correct reconstruction of SDUs. The behaviour of the RLC on reception of an invalid LI value has been specified. Incorrect operation of segmentation, concatenation, or coding of length indicators will result in failure of the UE to communicate.



7.2.3.11.2
Conformance requirement

If the length indicator of a PDU has a value that is larger than the PDU size – the number of octets containing LIs in the PDU – 1 and is not one of the predefined values listed in the table of 3GPP TS 25.322 subclause 9.2.2.8, the PDU shall be discarded and treated as a missing PDU.
Reference(s)

TS 25.322 Clause 11.3.4.5.

7.2.3.11.3
Test purpose

To test that PDUs with length indicators that point beyond the end of the PDU are discarded by the receiving RLC.

7.2.3.11.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 15-bit length indicator tests in Clause 7.2.3.1.

These settings apply to both the uplink and downlink DTCH.

Test procedure

a)
The SS transmits three RLC SDUs of size 230 bytes. All the SDUs are concatenated or segmented over successive RLC PDUs. In the third PDU for transmission, the SS sets value of the length indicator to be 161 (decimal).

b)
The SS checks the length indicator sizes and values of the RLC PDUs returned on the uplink, and checks the length and content of the received RLC SDUs.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU #0
SDU 1

3
(
DOWNLINK RLC PDU #1
SDU 1 & SDU 2

4
(
DOWNLINK RLC PDU #2
SDU 2 & SDU 3, with bad LI

5
(
DOWNLINK RLC PDU #3
SDU 3

6
(
DOWNLINK RLC PDU #4
SDU 3, poll and padding

7
(
STATUS PDU
Nack PDU #2

8

RB RELEASE
Optional step

7.2.3.11.5
Test requirements

The UE shall indicate that the PDU with sequence number 2 was not received correctly.

7.2.3.12
Correct use of Sequence Numbering

7.2.3.12.1
Definition

Peer RLC entities use sequence numbering to detect missing PDUs, and for flow control purposes. Incorrect operation of sequence numbering will result in failure of the UE to communicate.


7.2.3.12.2
Conformance requirement

PUs are sequentially and independently numbered and may have the value 0 through n minus 1 (where n is the modulus of the sequence numbers). The modulus equals 212 for AM …; the sequence numbers cycle through the entire range: 0 through 212 – 1 for AM.

If the PDU is transmitted for the first time, the Sequence Number field shall be set equal to VT(S) and VT(S) shall be updated

Reference(s)

TS 25.322, Clauses 9.4 and 11.3.2.1.

7.2.3.12.3
Test purpose
1.
To verify that the UE transmits the first PDU with the Sequence Number field equal to 0.

2.
To verify that the UE increments the Sequence Number field according to the number of PUs transmitted.

3.
To verify that the UE wraps the Sequence Number after transmitting the 212-1th PU.

7.2.3.12.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC



Transmission window size
4096

Downlink RLC



Receiving window size 
4096

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 31 bytes.

Test procedure

a)
The SS sends 2048 RLC SDUs to the UE, each of 31 bytes. The SS polls for status on each 128th RLC PDU transmitted

b)
The SS checks the sequence numbers of the RLC PDUs it receives in the uplink

c)
The SS checks the content of the SDUs it receives from the UE.

d)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU #0


3
(
DOWNLINK RLC PDU #1




…
Transmission of DOWNLINK PDUs continues

4
(
UPLINK RLC PDU
SN should be set to 0

5
(
UPLINK RLC PDU
SN should be set to 1


(
…
Transfer of RLC PDUs continues to SN = 4 095

6
(
DOWNLINK RLC PDU #4095


7
(
DOWNLINK RLC PDU #0







8
(
UPLINK RLC PDU
SN should be set to 4095

9
(
UPLINK RLC PDU
SN should be set to 0

10

RB RELEASE
Optional step

7.2.3.12.5
Test requirements

The first PDU received should have the SN field set to 0. The second PDU should have the SN field set to 1, and the 4 096th PDU should have the SN field set to 0.

The size and data content of the received SDUs shall match those of the transmitted SDUs.

7.2.3.13
Control of Transmit Window

7.2.3.13.1
Definition

This test is to check that the UE is able to correctly control its RLC transmission window. Correct operation of RLC windowing is critical for acknowledged mode operation.


7.2.3.13.2
Conformance requirement

The transmitter shall not transmit a PU with SN 
[image: image1.wmf]³

VT(MS). 

The receiver is always allowed to change the Tx window size of the peer entity during a connection, but the minimum and the maximum allowed value is given by RRC configuration. The Rx window of the receiver is not changed.

Reference(s)

TS 25.322, Clauses 9.2.2.11.3 and 9.4.

7.2.3.13.3
Test purpose

To verify that the UE does not transmit PUs with sequence numbers outside of the transmit window, even when the transmit window size is changed by the receiver.

7.2.3.13.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC



Transmission window size
8

Downlink RLC



Missing PU Indicator
FALSE


Receiving window size
8

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 15 bytes.

Test procedure

Let W be the size of the transmit window.

The length of all transmitted SDUs is set to 15 bytes.

a)
The SS transmits 3*W RLC SDUs to the UE, polling regularly.

b)
The SS checks the RLC SDUs received on the uplink, but does not reply to poll requests from the UE, or transmit STATUS PDUs for any other reason.

c)
After confirming that the UE has stopped transmitting new RLC SDUs for at least (2*W*TTI) ms, the SS transmits a STATUS PDU acknowledging all the RLC PDUs received so far.

d)
The SS again checks the RLC SDUs received on the uplink, but does not reply to poll requests from the UE, or transmit further STATUS PDUs for any other reason.

e)
After confirming that the UE has again stopped transmitting new RLC SDUs for at least (2*W*TTI) ms, the SS transmits a STATUS PDU acknowledging all the RLC PDUs received so far, and containing a WINDOW command to reduce the UE transmit window size (W) to half its initial size.

f)
The SS checks the RLC SDUs received on the uplink, but does not reply to poll requests from the UE, or transmit STATUS PDUs for any other reason.

g)
After confirming that the UE has stopped transmitting new RLC SDUs for at least (2*W*TTI) ms, the SS transmits a STATUS PDU acknowledging all the RLC PDUs received so far.

h)
The SS checks the RLC SDUs received on the uplink.

i)
The SS may optionally release the radio bearer.

NOTE:
Window arithmetic is carried out modulo 4096.

The test procedure is run with the window transmit window size set to the default (8), and the repeated with the transmit window size set to 1536.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 2

4
(
DOWNLINK RLC PDU
SDU 3

5
(
DOWNLINK RLC PDU
SDU 4

6
(
…
SS continues to transmit RLC SDUs



7
(
DOWNLINK RLC PDU
SDU 3W






8
(
UPLINK RLC PDU
SDU 1

9
(
UPLINK RLC PDU
SDU 2

10
(
…
SS continues to receive RLC SDUs



11
(
UPLINK RLC PDU
SDU W

12


No new transmissions from UE



13
(
STATUS PDU


14
(
UPLINK RLC PDU
SDU W+1

15
(
UPLINK RLC PDU
SDU W+2

16
(
…
SS continues to receive RLC SDUs



17
(
UPLINK RLC PDU
SDU 2W

18


No new transmissions from UE



19
(
STATUS PDU
WINDOW = W/2

20
(
UPLINK RLC PDU
SDU 2W+1

21
(
UPLINK RLC PDU
SDU 2W+2

22
(
…
SS continues to receive RLC SDUs



23
(
UPLINK RLC PDU
SDU 2W + W/2

24


No new transmissions from UE



25
(
STATUS PDU


26
(
UPLINK RLC PDU
SDU 2W+W/2+1

27
(
UPLINK RLC PDU
SDU 2W+W/2+2

28
(
…
SS continues to receive RLC SDUs



29
(
UPLINK RLC PDU
SDU 3W

30

RB RELEASE
Optional step

Note:
The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.13.5
Test requirements

From steps 8 to 11, the SDU contents reassembled from the uplink shall match those of the first W transmitted SDUs.

At step 12 there shall be no further transmission on the uplink DTCH whilst the SS is waiting, except for any repeats of the last transmitted PDU.

After step 13, the UE shall resume transmission of the next W SDUs. The contents of these SDUs shall match those of SDUs W+1 to 2*W sent on the downlink.

At step 18 there shall be no further transmission on the uplink DTCH whilst the SS is waiting, except for any repeats of the last transmitted PDU.

After step 19, the UE shall resume transmission of the next W/2 SDUs. The contents of these SDUs shall match those of SDUs 2*W+1 to 2*W+W/2 sent on the downlink.

At step 24 there shall be no further transmission on the uplink DTCH whilst the SS is waiting, except for any repeats of the last transmitted PDU.

After step 25, the UE shall resume transmission of the next W/2 SDUs. The contents of these SDUs shall match those of SDUs 2*W+W/2+1 to 3*W sent on the downlink.

7.2.3.14
Control of Receive Window

7.2.3.14.1
Definition

This test is to check that the UE is able to correctly control its RLC receive window. Correct operation of RLC windowing is critical for acknowledged mode operation.

This test applies to all UE.
7.2.3.14.2
Conformance requirement

Upon reception of a PU with SN(VR(R) or SN(VR(MR) the receiver shall discard the PU.

Reference(s)

TS 25.32, Clause 11.3.4.2.

7.2.3.14.3
Test purpose
1.
To verify that the UE discards PUs with sequence numbers outside of the receive window.

7.2.3.14.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC



Transmission window size
8

Downlink RLC



Missing PU Indicator
FALSE


Receiving window size
8

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 15 bytes.

Test procedure

Let W be the size of the receive window.

The length of all transmitted SDUs is set to 15 bytes.

a)
The SS transmits 2*W RLC SDUs to the UE, polling only on the last RLC PDU.

b)
The SS checks the RLC SDUs received on the uplink, and after receiving the STATUS PDU from the UE it transmits a further RLC SDU. The SS sets the sequence numbers for the associated RLC PDU above the top of the receive window, for example, 2*W+1.

c)
The SS transmits a further RLC SDU with the sequence number set to the value of the next sequence number within the receive window.

d)
The SS checks the RLC SDUs received on the uplink.

e)
The SS may optionally release the radio bearer.

This test case is run once for the default receive window size (8) and again with the receive window size set to 1536.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 2

4
(
…
SS continues to transmit RLC SDUs



5
(
DOWNLINK RLC PDU
SDU 2W + Poll

6
(
STATUS PDU


7
(
UPLINK RLC PDU
SDU 1

8
(
UPLINK RLC PDU
SDU 2

9

…
UE continues to transmit RLC SDUs



10
(
UPLINK RLC PDU
SDU W

11
(
DOWNLINK RLC PDU
SDU 2W+1, SN = 2W+1

12
(
DOWNLINK RLC PDU
SDU 2W+2, SN = W+1






13
(
UPLINK RLC PDU
SDU 2W+2

14

RB RELEASE
Optional step

The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.14.5
Test requirements

The SS shall receive back SDUs 1 to W, and SDU 2*W + 2 only. No other SDUs shall be looped back.

7.2.3.15
Polling for status / Last PU in transmission queue

7.2.3.15.1
Definition

This case tests that the UE will poll for a status request on the last PU in its transmission queue when that mode is enabled. Incorrect operation of polling will cause degradation of service, or at worst service failure.


7.2.3.15.2
Conformance requirement

The Polling bit shall be set to 1 if any of following conditions are fulfilled except when the poll prohibit function is used and the timer Timer_Poll_Prohibit is active:

1.
Last PU in buffer is used and the last PU available for transmission is transmitted.

Reference

25.322 Clause 11.3.2.1.1.

7.2.3.15.3
Test purpose
1.
To verify that a poll is performed when only one PU is available for transmission, and the poll prohibit timer is function is not used.

2.
To verify that a poll is performed when only one PU is available for transmission, and the poll prohibit timer is function is used, but inactive.

7.2.3.15.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC
First run
Second run


Polling info





Timer_poll_prohibit
disabled
200



Last transmission PU poll 
TRUE
TRUE



Last retransmission PU poll
FALSE
FALSE

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 31 bytes.

Test procedure

a)
The SS transmits an RLC SDU of length 63 bytes to the UE.

b)
The SS checks the uplink RLC PDUs for a poll for status flag.

c)
The SS may optionally release the radio bearer.

The test is repeated using the RLC parameters given in the Second run column of the configuration table for the initial conditions.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1

4
(
DOWNLINK RLC PDU
SDU 1

5
(
DOWNLINK RLC PDU
SDU 1 + Poll

6
(
STATUS PDU


7
(
UPLINK RLC PDU
SDU 1

8
(
UPLINK RLC PDU
SDU 1 + Poll

9

RB RELEASE
Optional step

7.2.3.15.5
Test requirements

The Poll bit shall be set in the AMD PDU header of the PDU returned in step 8.

7.2.3.16
Polling for status / Last PU in retransmission queue

7.2.3.16.1
Definition

This case tests that the UE will poll for a status request on the last PU in its retransmission queue when that mode is enabled. Incorrect operation of polling will cause degradation of service, or at worst service failure.


7.2.3.16.2
Conformance requirement

The Polling bit shall be set to 1 if any of following conditions are fulfilled except when the poll prohibit function is used and the timer Timer_Poll_Prohibit is active:

1) …

2)
Last PU in retransmission buffer is used and the last PU to be retransmitted is transmitted

Reference

25.322 Clause 11.3.2.1.1.

7.2.3.16.3
Test purpose
1.
To verify that a poll is performed when only one PU is available for retransmission, and the poll prohibit timer is function is not used.

2.
To verify that a poll is performed when only one PU is available for retransmission, and the poll prohibit timer is function is used, but inactive.

7.2.3.16.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC
First run
Second run


Polling info





Timer_poll_prohibit
disabled
200



Last transmission PU poll 
FALSE
FALSE



Last retransmission PU poll
TRUE
TRUE

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 31 bytes.

Test procedure

a)
The SS transmits an RLC SDU of length 63 bytes to the UE.

b)
The SS checks the uplink RLC PDUs for a poll for status flag.

c)
The SS transmits a STATUS PDU negatively acknowledging the uplink RLC PDUs as missing.

d)
The SS waits for the RLC PDUs to be retransmitted and then checks the uplink RLC PDUs for a poll for status flag.

e)
The SS may optionally release the radio bearer.

The test is repeated using the RLC parameters given in the Second run column of the configuration table for the initial conditions.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1

4
(
DOWNLINK RLC PDU
SDU 1

5
(
DOWNLINK RLC PDU
SDU 1 + Poll

6
(
STATUS PDU


7
(
UPLINK RLC PDU
SDU 1

8
(
UPLINK RLC PDU
SDU 1

9
(
STATUS PDU
NAK: SN=0 and SN=1

10
…

Wait for retransmission

11
(
UPLINK RLC PDU
SDU 1

12
(
UPLINK RLC PDU
SDU 1 + Poll

13

RB RELEASE
Optional step

7.2.3.16.5
Test requirements

The Poll bit shall be set in the AMD PDU header of the PDU returned in step 12.

7.2.3.17
Polling for status / Poll every Poll_PU PUs

7.2.3.17.1
Definition

This case tests that the UE will poll for a status request every Poll_PU PUs when that mode is enabled. Incorrect operation of polling will cause degradation of service, or at worst service failure.


7.2.3.17.2
Conformance requirement

VT(PU) should be incremented for both new and retransmitted PUs. When it reaches Poll_PU a new poll is transmitted and the state variable is set to zero.

The Polling bit shall be set to 1 if … Every Poll_PU PU is used and when VT(PU)=Poll_PU

Reference

25.322 Clauses 9. 4, 9.6 and 11.3.2.1.1.

7.2.3.17.3
Test purpose
1.
To verify that a poll is performed when VT(PU) reaches Poll_PU.

2.
To verify VT(PU) is incremented for both new and retransmitted PUs.

7.2.3.17.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC



Polling info




Poll_PU
4



Last transmission PU poll 
FALSE



Last retransmission PU poll
FALSE

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 15 bytes.

Test procedure

Let the value of Poll_PU be P

a)
The SS sends 2 * P + 2 RLC SDUs of size 15 bytes to the UE in PDUs with sequence numbers that are contiguous, starting from zero.

b)
The SS checks the sequence numbers and polling bits of the RLC SDUs returned on the uplink.

c)
The SS sends a STATUS PDU negatively acknowledging two RLC PDUs with a sequence numbers of already transmitted PDUs. The other PDUs are acknowledged as received correctly.

d)
The SS checks the sequence numbers and polling bits of the RLC SDUs returned on the uplink.

e)
The SS terminates the connection.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
DOWNLINK RLC PDU
SDU 2

3
(
…
SS continues to transmit RLC SDUs



4
(
DOWNLINK RLC PDU
SDU 2P+2






5
(
UPLINK RLC PDU
SDU 1

6
(
UPLINK RLC PDU
SDU 2

7
(
…
SS continues to receive RLC SDUs



8
(
UPLINK RLC PDU
SDU P, Poll

9
(
STATUS PDU
NAK SN=0 and SN=1

10
(
UPLINK RLC PDU
SDU 1

11
(
UPLINK RLC PDU
SDU 2

12
(
UPLINK RLC PDU
SDU P+1

13
(
UPLINK RLC PDU
SDU P+2, Poll

14
(
…
SS continues to receive RLC SDUs



15
(
UPLINK RLC PDU
SDU 2*P+2, Poll

16

RB RELEASE
Optional step

The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.17.5
Test requirements

The SS shall receive a poll for status in the RLC PDUs sent on the uplink in steps 8, 13 and 15 above.

7.2.3.18
Polling for status / Poll every Poll_SDU SDUs

7.2.3.18.1
Definition

This case tests that the UE will poll for a status request every Poll_SDU SDUs when that mode is enabled. Incorrect operation of polling will cause degradation of service, or at worst service failure.


7.2.3.18.2
Conformance requirement

The state variable VT(SDU) is used when the poll every Poll_SDU SDU function is used. It is incremented with 1 for each SDU that is transmitted. When it reaches Poll_SDU a new poll is transmitted and the state variable is set to zero. The poll bit should be set in the PU that contains the last segment of the SDU. The initial value of this variable is 0.

The Polling bit shall be set to 1 if … Every Poll_SDU is used and VT(SDU)=Poll_SDU and the PDU contains the last segment that SDU

Reference

25.322 Clauses 9. 4, 9.6 and 11.3.2.1.1.

7.2.3.18.3
Test purpose
1.
To verify that a poll is performed when VT(SDU) reaches Poll_ SDU.

2.
To verify that the poll is sent in the last PDU of the SDU.

7.2.3.18.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC



Polling info




Poll_SDU
1

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 63 bytes.

Let the value of Poll_SDU be P.

a)
The SS sends 2 * P RLC SDUs of size 15 bytes to the UE in PDUs with sequence numbers that are contiguous, starting from zero.

b)
The SS checks the sequence numbers and polling bits of the RLC SDUs returned on the uplink.

c)
The SS terminates the connection.

The test is repeated with Poll_SDU set to 64.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
DOWNLINK RLC PDU
SDU 2

3
(
…
SS continues to transmit RLC SDUs



4
(
DOWNLINK RLC PDU
SDU 2P






5
(
UPLINK RLC PDU
SDU 1 Expanded to 63 bytes by test function

6
(
UPLINK RLC PDU


7
(
…
SS continues to receive RLC SDUs



8
(
UPLINK RLC PDU
SDU P, Poll

9
(
STATUS PDU


10
(
UPLINK RLC PDU
SDU P+1 Expanded to 63 bytes by test function

11
(
UPLINK RLC PDU


12
(
…
SS continues to receive RLC SDUs



13
(
UPLINK RLC PDU
SDU 2P, Poll

14

RB RELEASE
Optional step

The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.18.5
Test requirements

The UE shall return uplink PDUs that contain polls for status in sequence numbers 4 * P – 1 and 8 * P – 1. No other PDUs should poll for status.

7.2.3.19
Polling for status / Timer triggered polling (Timer_Poll_Periodic)

7.2.3.19.1
Definition

This case tests that the UE will poll for a status request every Timer_Poll_Periodic ms when that mode is enabled. Incorrect operation of polling will cause degradation of service, or at worst service failure.


7.2.3.19.2
Conformance requirement

Each time the timer expires, the timer is restarted and a poll is triggered (either by the transmission of a PDU which was not yet sent, or by a retransmission). If there is no PU to be transmitted and all PUs have already been acknowledged, a poll shall not be triggered and the timer shall only be restarted. The value of the timer is signalled by RRC.
The Polling bit shall be set to 1 if … timer based polling is used and Timer_Poll_Periodic has expired.

Reference

25.322 Clauses 9.5 and 11.3.2.1.1.

7.2.3.19.3
Test purpose
1.
To verify that the UE polls the SS in the next PDU to be transmitted or retransmitted each time the Timer_Poll_Periodic timer expires.

2.
To verify that if there is no PU to be transmitted, and all the PUs have already been acknowledged, the timer is restarted, but no poll is sent..

7.2.3.19.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC
First run
Second run


Polling info





Timer_poll_periodic
100
2000

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 15 bytes.

Test procedure

Let T be the value of Timer_Poll_Periodic

a)
The SS waits for at least 2*T ms before starting any transmissions, and monitors the uplink.

b)
The SS sends T * 0.1 RLC SDUs of size 15 bytes to the UE.

c)
The SS waits for the first PDU to be received with the P bit set, records the arrival time (T1) and responds with a STATUS PDU normally.

d)
The SS waits for the reception of the next PDU with the P bit set, records the arrival time (T2), and then transmits a STATUS PDU reporting that none of the unacknowledged PDUs were correctly received.

e)
The SS waits for the next PDU received with the P bit set, and records the arrival time (T3).

f)
The SS waits for the reception of the next PDU with the P bit set and records the arrival time (T4).

g)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
…
SS continues to transmit RLC SDUs



3
(
DOWNLINK RLC PDU
SDU 0.1T

4
(
UPLINK RLC PDU
SDU 1

5
(
UPLINK RLC PDU
SDU 2

6
(
…
SS continues to receive RLC PDUs



7
(
UPLINK RLC PDU
SN = ceil(T/TTI), Poll: Note T1

8
(
STATUS PDU
ACK SN 0 to SN ceil(T/TTI)

9
(
UPLINK RLC PDU
SN = ceil(T/TTI)+1

10
(
…
SS continues to receive RLC PDUs



11
(
UPLINK RLC PDU
SN = ceil(2T/TTI), Poll: Note T2

12
(
STATUS PDU
NAK SN ceil(T/TTI)+1 to SN ceil(2T/TTI)

13
(
UPLINK RLC PDU
PDUs including some retransmissions

14
(
UPLINK RLC PDU


15
(
…
SS continues to receive RLC PDUs



16
(
UPLINK RLC PDU
Poll: Note T3

17
(
STATUS PDU
Normal

18
(
…
SS continues to receive RLC PDUs



19
(
UPLINK RLC PDU
Poll: Note T4

20

RB RELEASE
Optional step

The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.19.5
Test requirements

Time T2 – T1 should be T ( TTI ms.

Time T4 – T3 should be T ( TTI ms.

7.2.3.20
Polling for status / Polling on Poll_Window% of transmission window

7.2.3.20.1
Definition

This case tests that the UE will poll for a status request every Timer_Poll_Periodic ms when that mode is enabled. Incorrect operation of polling will cause degradation of service, or at worst service failure.

This test applies to all UE.
7.2.3.20.2
Conformance requirement

The Polling bit shall be set to 1 if … Window based polling is used, , and J
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Reference

25.322 Clause 11.3.2.1.1.

7.2.3.20.3
Test purpose
1.
To verify that the UE polls the SS once the window based polling equation is satisfied.

7.2.3.20.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC



Polling info




Poll_Window
50


Transmission window size
8

Downlink RLC



Receiving window size
8

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 15 bytes.

Test procedure

Let W be the size of the transmission window.

a)
The SS transmits (W/2) + 2 RLC SDUs of size 15 bytes.

b)
The SS checks the sequence number of the first uplink PDU to be received with the P bit set.

c)
The SS sends another RLC SDU of size 15 bytes.

d)
The SS checks the sequence number of the next uplink PDU to be received with the P bit set.

e)
The SS sends a STATUS PDU acknowledging the first two RLC PDUs received, followed by two further RLC SDUs.

f)
The SS checks the sequence number of the next uplink PDU to be received with the P bit set

g)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
…
SS continues to transmit RLC SDUs



3
(
DOWNLINK RLC PDU
SDU W/2

4
(
UPLINK RLC PDU
SDU 1

5
(
UPLINK RLC PDU
SDU 2

6
(
…
SS continues to receive RLC PDUs



7
(
UPLINK RLC PDU
SN = W/2+1, Poll

3
(
DOWNLINK RLC PDU


9
(
UPLINK RLC PDU
SN = W/2+2, Poll

8
(
STATUS PDU
ACK SN 0 to 3

3
(
DOWNLINK RLC PDU


3
(
DOWNLINK RLC PDU


11
(
UPLINK RLC PDU
SN = W/2+3

11
(
UPLINK RLC PDU
SN = W/2+4, Poll

20

RB RELEASE
Optional step

The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.20.5
Test requirements

The SS shall receive RLC PDUs with the P bit set in PDUs with sequence numbers of 5, 6 and 8. No other PDUs should have their P bits set.

7.2.3.21
Polling for status / Operation of Timer_Poll timer / Timer expiry

7.2.3.21.1
Definition

This case tests that the UE will retransmit a poll for status if it does not receive a STATUS PDU within Timer_Poll ms after a poll for status is transmitted. Incorrect operation of polling will cause degradation of service, or possible service failure.


7.2.3.21.2
Conformance requirement

The Polling bit shall be set to 1 if any of following conditions are fulfilled except when the poll prohibit function is used and the timer Timer_Poll_Prohibit is active

…

3)
Poll timer is used and timer Timer_Poll has expired.

Upon expiry of the Timer_Poll the sender shall retransmit the poll. The poll can be retransmitted in either a new PDU or a retransmitted PDU.

Reference

25.322 Clauses 11.3.2.1.1 and 11.3.4.1.

7.2.3.21.3
Test purpose
1.
To verify that if the timer expires and no STATUS PDU containing an acknowledgement or negative acknowledgement of the AMD PDUs up to that which triggered the timer has been received, the receiver is polled once more.

7.2.3.21.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC
First run
Second run


Polling info





Timer_poll
500
1000



Timer_Poll_Periodic
2000
2000

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 15 bytes.

Test procedure

Let T be the value of the Timer_Poll_Periodic timer.

a)
The SS transmits at least 2 * T / TTI SDUs of size 15 bytes..

b)
The SS receives PDUs from the UE, and notes the time on receiving the first PU with the P bit set, but does not respond. This time will be recorded as T1.
c)
The SS continues to receive PDUs from the UE and notes the time on receipt of the next PU with the P bit set. This time will be recorded as T2.

d)
The SS may optionally release the radio bearer

The test case is run once for each set of initial RLC parameters.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
…
SS continues to transmit RLC SDUs



3
(
DOWNLINK RLC PDU
SDU ceil(2T/TTI)

4
(
UPLINK RLC PDU
SDU 1

5
(
UPLINK RLC PDU
SDU 2

6
(
…
SS continues to receive RLC PDUs



7
(
UPLINK RLC PDU
SN = ceil(T/TTI), Poll: Note T1

8
(
UPLINK RLC PDU
SN = ceil(T/TTI)+1

9
(
…
SS continues to receive RLC PDUs



10
(
UPLINK RLC PDU
Poll: Note T2

11

RB RELEASE
Optional step

The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.21.5
Test requirements

For the first run, the measured time T2 – T1 should be 500 ( 40 ms (TTI = 40 ms).

For the second run, the measured time T2 – T1 should be 1000 ( 40 ms.

7.2.3.22
Polling for status / Operation of Timer_Poll timer / Stopping Timer_Poll timer

7.2.3.22.1
Definition

This case tests that the UE will stop the Timer_Poll timer if it receives a STATUS PDU within Timer_Poll ms after a poll for status is transmitted. Incorrect operation of polling will cause degradation of service, or possible service failure.


7.2.3.22.2
Conformance requirement

The timer is stopped when receiving a STATUS PDU that contains an acknowledgement of all AMD PDUs with SN up to and including VT(S)-1 at the time the poll was submitted to lower layer,or when a negative acknowledgement of the same PU is received.
Reference

25.322 Clause 9.5.

7.2.3.22.3
Test purpose
1.
To verify that the timer is stopped when receiving a STATUS PDU that an acknowledgement of all AMD PDUs with SN up to and including VT(S)-1 at the time the poll was transmitted (or a negative acknowledgement of the same PU).

7.2.3.22.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC
First run
Second run


Polling info





Timer_poll
500
1000



Timer_Poll_Periodic
2000
2000

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 15 bytes.

Test procedure

Let T be the value of the Timer_Poll_Periodic timer.

a)
The SS transmits at least 2 * T / TTI SDUs of size 15 bytes.

b)
The SS receives PDUs from the UE, and notes the time on receiving the first PDU with the P bit set. This time will be recorded as T1.
c)
The SS sends a STATUS PDU acknowledging all the PDUs up to and including the PDU carrying the poll request.

d)
The SS continues to receive PDUs from the UE and notes the time on receipt of the next PU with the P bit set. This time will be recorded as T2.

e)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
…
SS continues to transmit RLC SDUs



3
(
DOWNLINK RLC PDU
SDU ceil(2T/TTI)

4
(
UPLINK RLC PDU
SDU 1

5
(
UPLINK RLC PDU
SDU 2

6
(
…
SS continues to receive RLC PDUs



7
(
UPLINK RLC PDU
SN = ceil(T/TTI), Poll: Note T1

8
(
STATUS PDU
ACK SN 0 to SN ceil(T/TTI)

9
(
UPLINK RLC PDU
SN = ceil(T/TTI)+1

10
(
…
SS continues to receive RLC PDUs



11
(
UPLINK RLC PDU
SN = ceil(2T/TTI), Poll: Note T2

12

RB RELEASE
Optional step

The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.22.5
Test requirements

For both execution runs, the measured time T2 – T1 should be 2000 ( 40 ms (TTI = 40ms).

7.2.3.23
Polling for status / Operation of Timer_Poll timer / Restart of the Timer_Poll timer

7.2.3.23.1
Definition

This case tests that the UE will restart the Timer_Poll timer if another poll request is transmitted whilst the timer is running. Incorrect operation of polling will cause degradation of service, or possible service failure.

This test applies to all UE.

7.2.3.23.2
Conformance requirement

If a new poll is sent when the timer is running it is restarted, with a new value of VT(S)-1.

Reference

25.322 Clause 9.5.

7.2.3.23.3
Test purpose
1.
To verify that if a new poll is sent when the timer is running it is restarted.

7.2.3.23.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC



Polling info




Timer_poll
500



Poll_PU
10



Poll_SDU
12

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 15 bytes.

Test procedure

Let T be the value of the Timer_Poll timer.

a)
The SS starts transmission of at least Poll_SDU + ceil(T / TTI) SDUs of size 15 bytes.

b)
Whilst transmitting, the SS receives PDUs from the UE, and notes the time on receiving the second PDU with the P bit set. This time will be recorded as T1.
c)
The SS sends a STATUS PDU acknowledging all the PDUs up to, but not including the PDU carrying the poll request.

d)
The SS continues to receive PDUs from the UE and notes the time on receipt of the next PU with the P bit set. This time will be recorded as T2.

e)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
…
SS continues to transmit RLC SDUs



3
(
DOWNLINK RLC PDU
SDU (Poll_SDU + ceil(T / TTI))

4
(
UPLINK RLC PDU
SDU 1

5
(
UPLINK RLC PDU
SDU 2

6
(
…
SS continues to receive RLC PDUs



7
(
UPLINK RLC PDU
SN = poll_PU - 1, Poll, Timer_Poll started

8
(
…
SS continues to receive RLC PDUs



9
(
UPLINK RLC PDU
SN = poll_SDU - 1, Poll, Timer_Poll restarted: Note T1

10
(
STATUS PDU
ACK SN 0 to SN = poll_SDU - 2

11
(
UPLINK RLC PDU
SN = poll_SDU

12
(
…
SS continues to receive RLC PDUs



13
(
UPLINK RLC PDU
SN = poll_SDU + ceil(T/TTI), Poll: Note T2

14

RB RELEASE
Optional step

The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.23.5
Test requirements

The measured time T2 – T1 should be 500 ( 40 ms (TTI = 40ms).

7.2.3.24
Polling for status / Operation of timer Timer_Poll_Prohibit

7.2.3.24.1
Definition

This case tests that the UE will not send a poll request within Timer_Poll_Prohibit ms of a previous poll request when this mode of operation is enabled. Incorrect operation of polling will cause degradation of service, or possible service failure.


7.2.3.24.2
Conformance requirement

This timer is only used when the poll prohibit function is used. It is used to prohibit transmission of polls within a certain period. The timer shall be started when the successful or unsuccessful transmission of a PDU containing a poll is indicated by lower layer (in UE) or a PDU containing a poll is submitted to lower layer (in UTRAN). The prohibit time is calculated from the time a PDU containing a poll is submitted to lower layer until the timer has expired. A poll shall be delayed until the prohibit time expires if a poll is triggered during the prohibit time. Only one poll shall be transmitted when the prohibit time expires even if several polls were triggered during the prohibit time. This timer will not be stopped by a received STATUS PDU.
The Polling bit shall be set to 1 if any of conditions in 3GPP TS 25.322 clause 11.3.2.1.1 are fulfilled except when the poll prohibit function is used and the timer Timer_Poll_Prohibit is active.

Reference

25.322 Clauses 9.5 and 11.3.2.1.1.

7.2.3.24.3
Test purpose
1.
To verify that no poll is transmitted if one or several polls are triggered when the Timer_Poll_Prohibit timer is active and has not expired.

7.2.3.24.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC



Polling info




Timer_poll_prohibit
500



Poll_PU
10



Poll_SDU
12



Poll_Window
50


Transmission window size
32

Downlink RLC



Receiving window size
32

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 15 bytes.

Test procedure

Let T be the value of the Timer_Poll_Prohibit timer.

a)
The SS starts transmission of at least (Transmission Window Size / 2) + ceil(T / TTI) SDUs of size 15 bytes.

b)
Whilst transmitting, the SS receives PDUs from the UE, and notes the time on receiving the first PDU with the P bit set. This time will be recorded as T1.
c)
The SS does not respond to the poll request.

d)
The SS continues to receive PDUs from the UE and notes the time on receipt of the next PU with the P bit set. This time will be recorded as T2.

e)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
…
SS continues to transmit RLC SDUs



3
(
DOWNLINK RLC PDU
SDU Poll_PU

4
(
UPLINK RLC PDU
SDU 1

5
(
UPLINK RLC PDU
SDU 2

6
(
…
SS continues to receive RLC PDUs



7
(
UPLINK RLC PDU
SN = Poll_PU - 1, Poll: Note T1

8
(
…
SS continues to receive RLC PDUs



9
(
UPLINK RLC PDU
SN = poll_SDU - 1, No Poll

10
(
UPLINK RLC PDU
SN = (Transmission Window Size / 2) – 1, No Poll

11
(
…
SS continues to receive RLC PDUs



12
(
UPLINK RLC PDU
SN = poll_PU + ceil(T/TTI), Poll: Note T2

13

RB RELEASE
Optional step

The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.24.5
Test requirements

The measured time T2 – T1 should be 500 ( 40 ms (TTI = 40ms).

7.2.3.25
Receiver Status Triggers / Detection of missing PUs

7.2.3.25.1
Definition

This case tests that the UE transmits a status report whenever it detects that a PU is missing, if this mode of operation is enabled. Incorrect operation of status reporting will cause degradation of service, or possible service failure.


7.2.3.25.2
Conformance requirement

The receiver in any of following cases initiates this procedure … Detection of missing PUs is used and a missing PU is detected.

Reference

25.322 Clause 11.5.2.

7.2.3.25.3
Test purpose
1.
To verify that a status report is transmitted if there are one or more missing PUs..

7.2.3.25.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

These settings apply to both the uplink and downlink DTCH.

Test procedure

a)
The SS transmits 7 SDUs, each of size 15 bytes, in PDUs with consecutive sequence numbers starting from 0, followed by 5 SDUs in PDUs with consecutive sequence numbers starting from 8, followed by an SDU in a PDU with a sequence number of 15.

b)
While transmitting, the SS monitors the uplink for STATUS PDUs.

c)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SN = 0

2
(
…
SS continues to transmit RLC SDUs



3
(
DOWNLINK RLC PDU
SN = 6

4
(
DOWNLINK RLC PDU
SN = 8

5
(
STATUS PDU


6
(
DOWNLINK RLC PDU


7
(
…
SS continues to receive RLC PDUs



8
(
DOWNLINK RLC PDU
SN = 12

9
(
DOWNLINK RLC PDU
SN = 15

10
(
STATUS PDU


11

RB RELEASE
Optional step

7.2.3.25.5
Test requirements

A STATUS PDU should be received from the UE after step 4, indicating that the PDU with sequence number 7 was missing.

A STATUS PDU should be received from the UE after step 9, indicating that the PDUs with sequence numbers 13 and 14 were missing.

7.2.3.26
Receiver Status Triggers / Operation of timer Timer_Status_Periodic

7.2.3.26.1
Definition

This case tests that the UE transmits a status report every Timer_Status_Periodic ms when this mode of operation is enabled. Incorrect operation of status reporting will cause degradation of service, or possible service failure.


7.2.3.26.2
Conformance requirement

The timer is started when the successful or unsuccessful transmission of the last STATUS PDU in a status report is indicated by lower layer.

The receiver in any of following cases initiates this procedure … The timer based STATUS transfer is used and the timer Timer_Status_Periodic has expired.

Reference

25.322 Clauses 9.5, 9.7.2 and 11.5.2.

7.2.3.26.3
Test purpose
1.
To verify that a status report is transmitted each time the Timer_Status_Periodic timer expires.

7.2.3.26.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Downlink RLC



Timer_STATUS_periodic
100

These settings apply to both the uplink and downlink DTCH.

Test procedure

Let T be the value of the Timer_STATUS_periodic timer.

a)
The SS starts transmission of at least ceil(2 * T / TTI) SDUs of size 15 bytes.

b)
The SS waits to receive a STATUS PDU and notes the time. This time will be recorded as T1..
c)
The SS waits to receive a second STATUS PDU and notes the time. This time will be recorded as T2
d)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
…
SS continues to transmit RLC SDUs



3
(
DOWNLINK RLC PDU
SDU ceil(T/TTI)-1

4
(
STATUS PDU
Note T1

5
(
DOWNLINK RLC PDU


6
(
…
SS continues to receive RLC PDUs



7
(
DOWNLINK RLC PDU
SDU ceil(2T/TTI)-1

8
(
STATUS PDU
Note T2

9

RB RELEASE
Optional step

7.2.3.26.5
Test requirements

The measured time T2 – T1 should be 100 ( 40 ms (TTI = 40ms).

7.2.3.27
Receiver Status Triggers / Operation of timer Timer_Status_Prohibit

7.2.3.27.1
Definition

This case tests that the UE transmits a status report every Timer_Status_Prohibit ms when this mode of operation is enabled. Incorrect operation of status reporting will cause degradation of service, or possible service failure.


7.2.3.27.2
Conformance requirement

The sending of a status report shall be delayed, 
if … STATUS prohibit is used and the timer Timer_Status_Prohibit is active.

The status report shall be transmitted after the Timer_Status_Prohibit has expired. The receiver shall send only one status report, even if there are several triggers when the timer is active. The rules for when the timer Timer_status_Prohibit is active are defined in 3GPP TS 25.322 subclause 9.5..

Reference

25.322 Clause 11.5.2.

7.2.3.27.3
Test purpose
1.
To verify that a status report is not transmitted while the Timer_Status_Prohibit timer is active.

2.
To verify that only one status report is sent on the expiry of the Timer_Status_Prohibit timer if several triggers occur while it is active.

7.2.3.27.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Downlink RLC



Timer_Status_Prohibit
500


Timer_STATUS_periodic
200

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 15 bytes.

Test procedure

Let Tpro be the value of the Timer_Status_Prohibit timer, and Tper be the value of the Timer_Status_Periodic timer.

a)
The SS starts transmission of at least ceil(2 * Tpro / TTI) + ceil(Tper/TTI) SDUs of size 15 bytes.

b)
Whilst transmitting, the SS monitors the uplink for a STATUS PDU and notes the time. This time will be recorded as T1.

c)
The SS sets the P bit in a downlink PDU transmitted within the next floor(Tpro/TTI) PDUs.

d)
The SS waits to receive a second STATUS PDU and notes the time. This time will be recorded as T2
e)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
…
SS continues to transmit RLC SDUs



3
(
DOWNLINK RLC PDU
SDU ceil(Tper/TTI)

4
(
STATUS PDU
Note T1

5
(
DOWNLINK RLC PDU
Poll

6
(
…
SS continues to receive RLC PDUs



7
(
DOWNLINK RLC PDU
SDU ceil(Tpro / TTI) + ceil(Tper/TTI)

8
(
STATUS PDU
Note T2

9

RB RELEASE
Optional step

7.2.3.27.5
Test requirements

The measured time T2 – T1 should be 500 ( 40 ms (TTI = 40ms).

7.2.3.28
Status reporting / Abnormal conditions / Reception of LIST SUFI with Length set to zero

7.2.3.28.1
Definition

Peer RLCs use STATUS PDUs to manage flow control and retransmission. On a STATUS report PDU with an invalid LIST SUFI the RLC must behave as specified. Incorrect behaviour may result in degradation of QoS, or failure of the UE to communicate.


7.2.3.28.2
Conformance requirement

The LENGTH field of the LIST SUFI is defined as:

The number of (SNi , Li)-pairs in the super-field of type LIST. The value "0000" is invalid and the list is discarded.
Reference

25.322 Clause 9.2.2.11.4.

7.2.3.28.3
Test purpose
To verify that if a STATUS PDU is received with a LIST SUFI and the LENGTH field is set to “0000” that the list is discarded.

7.2.3.28.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC



Polling info




Poll_PU
10

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 500 bytes.

Test procedure

a)
The SS sends an SDU.

b)
The SS monitors the received (looped back) PDUs for a poll request.
c)
The SS responds to the poll request by transmitting a STATUS PDU with a LIST SUFI. The list contains an indication that two PDUs were not received, but has the length field set to “0000”.

d)
The SS continues to monitor the received PDUs to verify that none are retransmitted.

e)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1 (start)

2
(
…
SS continues to transmit RLC PDUs



3
(
DOWNLINK RLC PDU
SDU 1 (end)

4
(
UPLINK RLC PDU
SDU 1 (start)

5
(
UPLINK RLC PDU


6
(
…
SS continues to receive RLC PDUs



7
(
UPLINK RLC PDU
SN = Poll_PU - 1, Poll

3
(
STATUS PDU
LIST(LENGTH = “0000”, SN = 1, SN = 2)

8
(
…
SS continues to receive RLC PDUs



9
(
UPLINK RLC PDU
Poll

3
(
STATUS PDU
Normal reply

11
(
…
SS continues to receive RLC PDUs



12
(
UPLINK RLC PDU
SDU 1 (end)

13

RB RELEASE
Optional step

Note:
The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.28.5
Test requirements

No RLC PDUs should be retransmitted by the UE.

7.2.3.29
Timer based discard, with explicit signalling / Expiry of Timer_Discard

7.2.3.29.1
Definition

This case tests that when the transmission of an SDU exceeds a time limit, the SDU is discarded by the sender, and the discard is signalled to the receiver. SDU discard is used to keep network delays within limits, and incorrect operation will effect the quality of service.
7.2.3.29.2
Conformance requirement

If the transmission time exceeds a predefined value for a SDU in acknowledged mode RLC, this SDU is discarded in the transmitter and a Move Receiving Window (MRW) command is sent to the receiver so that AMD PDUs carrying that SDU are discarded in the receiver and the receiver window is updated accordingly.

This procedure is initiated by the sender when the following conditions are fulfilled … Timer based SDU discard with explicit signalling is used, and Timer_Discard expires for an SDU.
This status report is sent even if the 'STATUS prohibit' is used and the timer 'Timer_Status_Prohibit' is active.

The STATUS PDUs have higher priority than data PDUs.

Reference

25.322 Clauses 9.7.3.1, 11.3.4.3.1 and 11.6.

7.2.3.29.3
Test purpose
1.
To verify that if the transmission time for an SDU exceeds Timer_Discard, the SDU is discarded in the transmitter and the MRW procedure is invoked.

2.
To verify that the MRW procedure status report is sent even if the 'STATUS prohibit' is used and the timer 'Timer_Status_Prohibit' is active.

7.2.3.29.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC


  Transmission RLC discard



Timer based with explicit signalling




Timer_MRW
500



Timer_Discard
1



MaxMRW
5


Polling info




Timer_poll_periodic
100

Downlink RLC



Timer_Status_Prohibit
1000


Timer_STATUS_periodic
100

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 55 bytes.

Test procedure

a)
The SS sends at least 2 RLC SDUs of size 15 bytes.

b)
Whilst transmitting, the SS notes the time that the first RLC PDU is received on the uplink. This time will be recorded as T1.

c)
The SS checks the RLC PDUs received on the uplink and responds to all poll requests with a STATUS PDU, negatively acknowledging the RLC PDU with sequence number 0, and positively acknowledging all other RLC PDUs received. 

d)
The SS continues sending 15 byte RLC SDUs with poll requests.

e)
The SS monitors received STATUS PDUs for the presence of a MRW SUFI, noting the time it was received. This time will be recorded as T2.

f)
The SS responds to the MRW command with a correct MRW_ACK.

g)
The SS checks any RLC SDUs reassembled from the uplink.

h)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
DOWNLINK RLC PDU
SDU 2

3
(
…
SS continues to send RLC PDUs



4
(
UPLINK RLC PDU
SDU 1

5
(
…
SS continues to receive RLC PDUs



6
(
UPLINK RLC PDU
Poll

7
(
STATUS PDU
NAK SN=0

8
(
DOWNLINK RLC PDU
Poll

9
(
…
SS continues to receive RLC PDUs



10
(
UPLINK RLC PDU
Poll

11
(
STATUS PDU
NAK SN=0

12
(
DOWNLINK RLC PDU
SDU 3

13
(
…
SS continues to receive RLC PDUs



14
(
STATUS PDU
MRW Command: Note T2

15
(
STATUS PDU
MRW_ACK

16

RB RELEASE
Optional step

7.2.3.29.5
Test requirements

The measured time T2 – T1 should be 1000 ( 40 ms (TTI = 40ms). The STATUS PDU shall contain MRW SUFIs indicating that the first four PDUs should be discarded, and that the data indicated in the fifth PDU by the first LI should also be discarded.

7.2.3.30
Timer based discard, with explicit signalling / Obsolete MRW_ACK

7.2.3.30.1
Definition

This case tests the ability of the receiving AM RLC entity to handle obsolete information that can be received during a failure of the SDU discard procedure. SDU discard is used to keep network delays within limits, and incorrect operation will effect the quality of service.
7.2.3.30.2
Conformance requirement

If Timer_MRW expires before the discard procedure is terminated,the MRW SUFI shall be retransmitted, VT(MRW) is incremented by one and Timer_MRW restarted. MRW SUFI shall be exactly the same as previously transmitted even though some new SDUs would have been discarded during the running of the Timer_MRW.
The received MRW_ACK shall be discarded in the following cases.

…

2.
If the SN_ACK field in the received MRW_ACK < SN_MRWLENGTH in the transmitted MRW SUFI.
3.
If the SN_ACK field in the received MRW_ACK is equal to the SN_MRWLENGTH in the transmitted MRW SUFI and the N field in the received MRW_ACK is not equal to the NLENGTH field in the transmitted MRW SUFI
4.
If the SN_ACK field in the received MRW_ACK > SN_MRWLENGTH in the transmitted MRW SUFI and the N field in the received MRW_ACK is not equal to zero.

Reference

25.322 Clauses 11.6.5 and 11.6.6.3.

7.2.3.30.3
Test purpose
1.
To verify that the MRW SUFI is retransmitted if Timer_MRW expires before a valid MRW_ACK is received.

2.
To verify that the MRW_ACK is discarded if the SN_ACK field < SN_MRWLENGTH.

3.
To verify that the MRW_ACK is discarded if the N field is not equal to NLENGTH transmitted in the MRW SUFI.
4. 
To verify that the MRW_ACK is discarded if the N field is not zero and the SN_ACK field > SN_MRWLENGTH in the transmitted MRW SUFI.
7.2.3.30.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC


  Transmission RLC discard



Timer based with explicit signalling




Timer_MRW
500



Timer_Discard
1



MaxMRW
5


Polling info




Timer_poll_periodic
100

Downlink RLC



Timer_Status_Prohibit
1000


Timer_STATUS_periodic
100

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 55 bytes.

Test procedure

a)
The SS sends at least 2 RLC SDUs of size 15 bytes.

b)
Whilst transmitting, the SS notes the time that the first RLC PDU is received on the uplink. This time will be recorded as T1.

c)
The SS checks the RLC PDUs received on the uplink and responds to all poll requests with a STATUS PDU, negatively acknowledging the RLC PDU with sequence number 0, and positively acknowledging all other RLC PDUs received. 

d)
The SS continues sending 15 byte RLC SDUs with poll requests.

e)
The SS monitors received STATUS PDUs for the presence of a MRW SUFI, noting the time it was received. This time will be recorded as T2.

f)
The SS responds to the MRW command with an MRW_ACK with the SN_ACK field set to  SN_MRWLENGTH – 1.

g)
The SS monitors received STATUS PDUs for another MRW SUFI 

h)
The SS responds to the MRW command with an MRW_ACK with the SN_ACK field set to  SN_MRWLENGTH, and the N field set to NLENGTH - 1.

i)
The SS monitors received STATUS PDUs for another MRW SUFI 
j)
The SS responds to the MRW command with an MRW_ACK with the SN_ACK field set to  SN_MRWLENGTH + 1, and the N field set to 1.

k)
The SS monitors received STATUS PDUs for another MRW SUFI
l)
The SS responds to the MRW command with a correct MRW_ACK.

m)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
DOWNLINK RLC PDU
SDU 2

3
(
…
SS continues to send RLC PDUs



4
(
UPLINK RLC PDU
SDU 1

5
(
…
SS continues to receive RLC PDUs



6
(
UPLINK RLC PDU
Poll

7
(
STATUS PDU
NAK SN=0

8
(
DOWNLINK RLC PDU
Poll

9
(
…
SS continues to receive RLC PDUs



10
(
UPLINK RLC PDU
Poll

11
(
STATUS PDU
NAK SN=0

12
(
DOWNLINK RLC PDU
SDU 3

13
(
…
SS continues to receive RLC PDUs



14
(
STATUS PDU
MRW Command: Note T2

15
(
STATUS PDU
MRW_ACK, SN_ACK = SN_MRWLENGTH – 1

16
(
STATUS PDU
MRW Command

17
(
STATUS PDU
MRW_ACK, N field = NLENGTH - 1

18
(
STATUS PDU
MRW Command

19
(
STATUS PDU
MRW_ACK, SN_ACK = SN_MRWLENGTH + 1, N field = 1

20
(
STATUS PDU
MRW Command

21
(
STATUS PDU
MRW_ACK

22

RB RELEASE
Optional step

7.2.3.30.5
Test requirements

The measured time T2 – T1 should be 1000 ( 40 ms (TTI = 40ms). The STATUS PDU shall contain MRW SUFIs indicating that the first four PDUs should be discarded, and that the data indicated in the fifth PDU by the first LI should also be discarded.

7.2.3.31
Timer based discard, with explicit signalling / Failure of MRW procedure

7.2.3.31.1
Definition

This case tests that if a failure occurs during the signalling of an SDU discard to the receiver, the retransmission protocol operates correctly. SDU discard is used to keep network delays within limits, and incorrect operation will effect the quality of service.
7.2.3.31.2
Conformance requirement

If the number of retransmission of a MRW command (i.e. VT(MRW)) reaches MaxMRW, an error indication shall be passed to RRC and RESET procedure shall be performed.

Reference

25.322 Clause 11.6.6.2.

7.2.3.31.3
Test purpose
1.
To verify that when the number of retransmissions of a MRW command reaches MaxMRW, an error indication is passed to RRC and RESET procedure is initiated.
7.2.3.31.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC


  Transmission RLC discard



Timer based with explicit signalling




Timer_MRW
500



Timer_Discard
0.5



MaxMRW
4


Polling info




Poll_PU
2

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 31 bytes.

Test procedure

a)
The SS sends 4 RLC SDUs of size 31 bytes.

b)
The SS checks the RLC PDUs received on the uplink and responds to all poll requests as follows: While the VR(H) is 4 or less, with a STATUS PDU, negatively acknowledging the RLC PDU with sequence number 0, and positively acknowledging all other RLC PDUs received. While the VR(H) is greater than 4, a STATUS PDU negatively acknowledging RLC PDUs with sequence numbers 0 and 4, and positively acknowledging all others.

c)
The SS monitors received STATUS PDUs for the presence of an MRW SUFI, noting the time it was received. This time will be recorded as T1.

d)
The SS makes no response, but monitors for the next STATUS PDU containing an MRW SUFI, noting the time it was received. This time will be recorded as T2.

e)
The SS sends a STATUS PDU with an MRW_ACK indicating the discard of SDU 1 moving VR(R) to 4.

f)
The SS monitors for further STATUS PDUs containing an MRW SUFI, or for a RESET PDU. The SS records the number of STATUS PDUs it received with MRW SUFI before it received the RESET PDU.

g)
The SS checks any RLC SDUs reassembled from the uplink.

h)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 2

4
(
…
SS continues to send RLC PDUs



5
(
DOWNLINK RLC PDU
SDU 4

6
(
UPLINK RLC PDU
SDU 1

7
(
…
SS continues to receive RLC PDUs



8
(
UPLINK RLC PDU
Poll

9
(
STATUS PDU
NAK SN=0

10
(
…
SS continues to receive RLC PDUs



11
(
UPLINK RLC PDU
Poll

12
(
STATUS PDU
NAK SN=0, 4

13
(
…
SS continues to receive RLC PDUs



14
(
STATUS PDU
MRW Command: Note T1

15
(
STATUS PDU
MRW Command: Note T2

16
(
STATUS PDU
MRW_ACK indicating VR(R) = 4

17
(
STATUS PDU
MRW Command, discard SDU 3

18
(
STATUS PDU
MRW Command

19
(
STATUS PDU
MRW Command

20
(
STATUS PDU
MRW Command

21
(
RESET PDU


22

RB RELEASE
Optional step

The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.31.5
Test requirements

The measured time T2 – T1 should be 500 ( 40 ms (TTI = 40ms).

After step 16, the SS should detect 4 repeats of the MRW command before a RESET PDU is sent.

7.2.3.32
SDU discard after MaxDAT number of retransmissions

7.2.3.32.1
Definition

This case tests that if a PDU is unsuccessfully transmitted MaxDAT times, the SDU it carries, and therefore all other associated PDUs, are discarded by the transmitter and receiver. This mode of SDU discard is used to minimize data loss, and incorrect operation will effect the quality of service.
7.2.3.32.2
Conformance requirement

There is one VT(DAT) for each PU and it is incremented each time the PU is transmitted. The initial value of this variable is 0.

If SDU discard after MaxDAT number of retransmission is used and VT(DAT) ( MaxDAT for any PU, the sender shall initiate the SDU discard with explicit signalling procedure for the SDUs to which the PU with VT(DAT) (MaxDAT belongs.
Reference

25.322 Clauses 9.4 and 11.3.4.4.

7.2.3.32.3
Test purpose
1.
To verify that if VT(DAT) ( MaxDAT for any PU the sender initiates the SDU discard with explicit signalling procedure.

7.2.3.32.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 31 bytes.

Test procedure

a)
The SS sends 2 RLC SDUs of size 31 bytes.

b)
The SS checks the RLC PDUs received on the uplink and responds to all poll requests with a STATUS PDU negatively acknowledging the RLC PDU with sequence number 0, and positively acknowledging all other RLC PDUs received.

c)
The SS monitors received STATUS PDUs for the presence of an MRW SUFI.

d)
The SS responds with a STATUS PDU containing a valid MRW_ACK SUFI.

e)
The SS checks any RLC SDUs reassembled from the uplink.

f)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 2

4
(
DOWNLINK RLC PDU
SDU 2

5
(
UPLINK RLC PDU
SDU 1

6
(
…
SS continues to receive RLC PDUs



7
(
UPLINK RLC PDU
SDU 2, Poll

8
(
STATUS PDU
NAK SN=0

9
(
UPLINK RLC PDU
Retransmit SN=0, Poll

10
(
STATUS PDU
NAK SN=0

11
(
UPLINK RLC PDU
Retransmit SN=0, Poll

12
(
STATUS PDU
NAK SN=0

13
(
UPLINK RLC PDU
Retransmit SN=0, Poll

14
(
STATUS PDU
NAK SN=0

15
(
STATUS PDU
MRW Command

16
(
STATUS PDU
MRW_ACK

17

RB RELEASE
Optional step

Note:
The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.32.5
Test requirements

The uplink RLC PDU with sequence number 0 shall be retransmitted three times, then the SS shall detect a STATUS PDU with an MRW command.

7.2.3.33
Operation of the RLC Reset procedure / UE Originated
7.2.3.33.1
Definition

This case tests that when an unrecoverable protocol error occurs the UE will initiate and perform the RLC Reset procedure. Incorrect operation of this procedure may cause loss of service.
7.2.3.33.2
Conformance requirement

The procedure shall be initiated when a protocol error occurs.

The sender sends the RESET PDU when it is in data transfer ready state and enters reset pending state. The sender shall start the timer Timer_RST and increase VT(RST) with 1. 

The RSN field shall indicate the sequence number of the RESET PDU. This sequence number is incremented every time a new RESET PDU is transmitted, but not when a RESET PDU is retransmitted.

Upon reception of a RESET PDU the receiver shall respond with a RESET ACK PDU. The receiver resets the state variables to their initial value and resets configurable parameters to their configured value. Both the transmitter and receiver side of the AM RLC entity are reset. All RLC PDUs in the AM RLC receiver shall be discarded. The RLC SDUs in the AM RLC transmitter that were transmitted before the reset shall be discarded.
When a RESET PDU is received, the receiver shall set the HFN (DL HFN when the RESET is received in UE or UL HFN when the RESET is received in UTRAN) equal to the HFNI field in the received RESET PDU.
Upon reception of a RESET ACK the Timer_RST shall be stopped. The sender resets the state variables to their initial value and resets configurable parameters to their configured value. The sender shall enter data transfer ready state.

Upon expiry of Timer_RST the sender shall retransmit the RESET PDU and increase VT(RST) with 1.

If VT(RST) becomes larger or equal to MaxRST the RRC layer shall be informed.
Reference

25.322 Clause 11.4.

7.2.3.33.3
Test purpose
1.
To verify that the Reset procedure is initiated when a protocol error occurs.

2.
To verify that the sender resets state variables to their initial value and resets configurable parameters to their configured value.
7.2.3.33.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC


  Transmission RLC discard



No discard


These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 31 bytes.

Test procedure

a)
The SS sends 2 RLC SDUs of size 31 bytes.

b)
The SS checks the RLC PDUs received on the uplink and responds to all poll requests with a STATUS PDU negatively acknowledging the RLC PDU with sequence number 0, and positively acknowledging all other RLC PDUs received.

c)
The SS notes the time that the RESET PDU is received. This time will be recorded as T1. The SS notes the value of the RSN bit.

d)
The SS makes no response, and notes the time that the next RESET PDU is received. This time will be recorded as T2. The SS notes the value of the RSN bit.

e)
The SS sends a RESET ACK PDU with the RSN bit set to the same value as received in the RESET PDU.

f)
The SS sends an RLC SDU of size 31 bytes.

g)
The SS checks the RLC PDUs received on the uplink and responds to all poll requests with a STATUS PDU negatively acknowledging the RLC PDU with sequence number 0, and positively acknowledging all other RLC PDUs received.

h)
The SS notes the value of the RSN bit of the RESET PDU received

i)
The SS sends a RESET ACK PDU with the RSN bit set to the value received in the RESET PDU in step c (the incorrect value).

j)
The SS waits to receive another RESET PDU and checks the RSN bit.

k)
The SS sends a RESET ACK PDU with the correct RSN bit.

l)
The SS checks any RLC SDU received on the uplink.

m)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 2

4
(
DOWNLINK RLC PDU
SDU 2

5
(
UPLINK RLC PDU
SDU 1

6
(
…
SS continues to receive RLC PDUs



7
(
UPLINK RLC PDU
SDU 2, Poll

8
(
STATUS PDU
NAK SN=0

9
(
UPLINK RLC PDU
Retransmit SN=0, Poll

10
(
STATUS PDU
NAK SN=0

11
(
UPLINK RLC PDU
Retransmit SN=0, Poll

12
(
STATUS PDU
NAK SN=0

13
(
UPLINK RLC PDU
Retransmit SN=0, Poll

14
(
STATUS PDU
NAK SN=0

15
(
UPLINK RLC PDU
Retransmit SN=0, Poll

16
(
STATUS PDU
NAK SN=0

17
(
RESET PDU
Note T1

18
(
RESET PDU
Note T2, check RSN

19
(
RESET ACK PDU


20
(
DOWNLINK RLC PDU
SDU 3

21
(
DOWNLINK RLC PDU
SDU 3

22
(
UPLINK RLC PDU
SDU 3, SN=0

23
(
UPLINK RLC PDU
SDU 3

24
(
UPLINK RLC PDU
SDU 3, Poll

25
(
STATUS PDU
NAK SN=0

26
(
UPLINK RLC PDU
Retransmit SN=0, Poll

27
(
STATUS PDU
NAK SN=0

28
(
UPLINK RLC PDU
Retransmit SN=0, Poll

29
(
STATUS PDU
NAK SN=0

30
(
UPLINK RLC PDU
Retransmit SN=0, Poll

31
(
STATUS PDU
NAK SN=0

32
(
UPLINK RLC PDU
Retransmit SN=0, Poll

33
(
STATUS PDU
NAK SN=0

34
(
RESET PDU
Check RSN

35
(
RESET ACK PDU
RSN = 0

34
(
RESET PDU
Check RSN

35
(
RESET ACK PDU
RSN = 1

36

RB RELEASE
Optional step

Note:
The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.33.5
Test requirements

The measured time T2 – T1 should be 500 ( 40 ms (TTI = 40ms).

The SS shall receive an RLC SDU with contents that match the third RLC SDU sent to the UE. The first RLC PDU containing that SDU shall have sequence number 0.

The RSN bit of the first and second RESET PDUs received should be set to 0. The RSN bit of the third and fourth RESET PDU should be set to 1.

7.2.3.34
Operation of the RLC Reset procedure / UE Terminated
7.2.3.34.1
Definition

This case tests that when an unrecoverable protocol error occurs the UE will initiate and perform the RLC Reset procedure. Incorrect operation of this procedure may cause loss of service.
7.2.3.34.2
Conformance requirement

The procedure shall be initiated when a protocol error occurs.

The sender sends the RESET PDU when it is in data transfer ready state and enters reset pending state. The sender shall start the timer Timer_RST and increase VT(RST) with 1.

Upon reception of a RESET PDU the receiver shall respond with a RESET ACK PDU. The receiver resets the state variables to their initial value and resets configurable parameters to their configured value. Both the transmitter and receiver side of the AM RLC entity are reset. All RLC PDUs in the AM RLC receiver shall be discarded. The RLC SDUs in the AM RLC transmitter that were transmitted before the reset shall be discarded.
When a RESET PDU is received, the receiver shall set the HFN (DL HFN when the RESET is received in UE or UL HFN when the RESET is received in UTRAN) equal to the HFNI field in the received RESET PDU. 
Upon reception of a RESET ACK the Timer_RST shall be stopped. The sender resets the state variables to their initial value and resets configurable parameters to their configured value. The sender shall enter data transfer ready state.

Upon expiry of Timer_RST the sender shall retransmit the RESET PDU and increase VT(RST) with 1.

If VT(RST) becomes larger or equal to MaxRST the RRC layer shall be informed.
Reference

25.322 Clause 11.4.

7.2.3.34.3
Test purpose
1.
To verify that upon reception of a RESET PDU the receiver responds with a RESET ACK PDU.

2.
To verify that the receiver resets its state variables to their initial value and resets configurable parameters to their configured value.
7.2.3.34.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC


  Transmission RLC discard



No discard


These settings apply to both the uplink and downlink DTCH.

Test procedure

a)
The SS sends 2 RLC SDUs of size 31 bytes.

b)
The SS checks the STATUS PDUs received on the uplink until both SDUs have been acknowledged.

c)
The SS transmits a RESET PDU, and notes the time that it is transmitted. This time will be recorded as T1.

d)
The SS monitors the uplink for a RESET ACK PDU and notes the time that it is received. This time will be recorded as T2.

e)
The SS sends an RLC SDU of size 31 bytes.

f)
The SS checks for STATUS PDUs received on the uplink until the SDU has been acknowledged.

g)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 2

4
(
DOWNLINK RLC PDU
SDU 2

5
(
STATUS PDU
ACK SN=0, 1, 2 and 3

6
(
RESET PDU
Note T1

7
(
RESET ACK PDU
Note T2

8
(
DOWNLINK RLC PDU
SDU 3

9
(
DOWNLINK RLC PDU
SDU 3

10
(
STATUS PDU
ACK SN=0 and 1

11

RB RELEASE
Optional step

Note:
The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.34.5
Test requirements

The SS shall receive a RESET ACK PDU in step 7. The measured time T2 – T1 shall be 500 ( 40 ms (TTI = 40ms).

The SS shall receive acknowledgements for the third RLC SDU transmitted.
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