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Reason for change:
(

1. Dependent on the quality of the decoder different MS can cope with different degrees of corruption of the same encoded and punctured RLC data block:

Currently the test procedures does not guarantee that the block is corrupted such that the MS negatively acknowledges the RLC data block.

2. Dependent on the quality of the code combining algorithm ("joint decoding") and the demodulator output (hard- or soft decisions, degree of quantization) MSs may behave different during joint decoding regarding different degrees of corruption:

Currently the test procedures does not guarantee that the RLC data block is acknowledged at all and that the test case will terminate.

3. To ensure that the test case ends, the degree of corruption has to be decreased stepwise until the MS acknowledges the block:

To ensure that the MS has properly decoded the block not only by using the MCS-7 encoded block, i.e. the MS has not applied joint decoding, the MCS-7 encoded block has to be corrupted to the same degree as in the last step of the test which has ensured that the test case terminated.

Remark:

Due to the varietys of implementation possibilities as described above, it is not possible to predict the number of retransmissions until successful joint decoding of the corrupted block. The only limitation regarding the number of retransmission is the available buffer at the MS to store the erroneous received blocks.






Summary of change:
(

The test procedure is changed as follows:

1. A missing conformance requirement is added.

1. The corruption of the RLC data block (MCS-5) is increased stepwise to ensure negativ acknowledgement.

2. The corruption of the RLC data block (MCS-7) is decreased stepwise to ensure positiv acknowledgement.

3. To ensure that the successful decoding of the corrupted block is not only based on the MCS-7 encoded block, i.e. joint decoding is not carried out, the SS re-sends the last block. The MS must negatively acknowledge the RLC data block.
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not approved:
Test duration indeterminate.

Test verdict indeterminate.

A correctly implemented MS may not pass the test.
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53.1.2.13
Acknowledged Mode/ Downlink TBF/ IR Operation

53.1.2.13.1
Conformance requirements

1.
In EGPRS TBF mode, the transfer of RLC Data Blocks in the acknowledged RLC/MAC mode can be controlled by a selective type I ARQ mechanism, or by type II hybrid ARQ (Incremental Redundancy: IR) mechanism, coupled with the numbering of the RLC Data Blocks within one Temporary Block Flow.

2.
In the type I ARQ mode, decoding of an RLC Data Block is solely based on the prevailing transmission (i.e. erroneous blocks are not stored). In the type II ARQ case, the receiver stores erroneous blocks and a joint decoding with new transmissions is done. If the memory for IR operation run out in the MS, the MS shall indicate this by setting the LA/IR bit in the EGPRS PACKET DOWNLINK ACK/NACK message.

3.
For uplink TBFs, the network may implicitly set the type I mode by ordering the MS to use a specific MCS and setting the re-segment bit or type II mode by ordering the MS to use a specific MCS and not setting the re-segment bit.

4.
Type II hybrid ARQ is mandatory in EGPRS MS receivers. Furthermore, it is mandatory for an EGPRS MS receiver to be able to perform joint decoding among blocks with different MCS's if the combination of MCS's is one of the following:

-
MCS-5 and MCS-7;

-
MCS-6 and MCS-9.

5.
If the memory for IR operation runs out in the MS, the MS shall indicate this by setting the LA/ IR bit in the EGPRS PACKET DOWNLINK ACK/NACK message.
6.
The RLC data blocks shall first be sent with the Puncturing Scheme (PS) 1 of the selected MCS. If the RLC data block needs to be retransmitted, the RLC data block shall be sent punctured by PS 2, then PS 3 (if available). On subsequent retransmissions the RLC data block is transmitted with PS in a cyclic process. RLC data blocks which are retransmitted using a new MCS shall at the first transmission after the MCS switch be sent with the puncturing scheme indicated in the table below. 

MCS
switched from
MCS
switched to
PS of last transmission before MCS switch
PS of first transmission after MCS switch

MCS-9
MCS-6
PS 1 or PS 3
PS 1



PS 2
PS 2

MCS-6
MCS-9
PS 1
PS 3



PS 2
PS 2

MCS-7
MCS-5
any
PS 1

MCS-5
MCS-7
any
PS 2

all other combinations
any
PS 1

References

3GPP TS 04.60, subclause 9.3.2.1.

53.1.2.13.2
Test purpose

1.
To verify the mobile station supports joint decoding among blocks with MCS combination of MCS-5 and MCS‑7 or MCS-6 and MCS-9.

2.
To verify that if the memory for IR operation run outs in the MS, the MS shall indicate this by setting the LA/IR bit in the EGPRS PACKET DOWNLINK ACK/NACK message.

53.1.2.13.3
Method of test

Initial Conditions

System Simulator:


1 cell with EGPRS support, default setting, PBCCH not present, BS_CV_MAX = 1.

Mobile Station:


The MS is EGPRS updated with a P-TMSI allocated, SPLIT PG CYCLE negotiated and the test PDP context2 activated.

Related PICS/PIXIT Statement(s)

The MS class for multislot capability

Test Procedure

The SS establishes an acknowledge mode downlink EGPRS TBF with the MS:

1.
Set the initial Modulation and Coding Scheme to MCS –5/PS 1; Initialize n to 1.
2.
Randomly  choose a RLC data block;
3.
After encoding and puncturing of this RLC data block (including parity and tail bits) reverse n bits starting at position 0.
4.
The SS transmits those RLC data blocks to the MS;

5.
The SS polls for acknowledgement;
6.
Repeat step 3 to 5 until the MS negatively acknowledges the corrupted RLC data block increasing n by 1.
6.
  After encoding and puncturing of the same RLC data block using MCS7/PS 2 reverse n bits starting at position n;

7.
The SS polls for acknowledgement;

8.
If the corrupted RLC data block has not been positively acknowledged by the MS after some rounds of repeat of steps 6, 7 applying PS 1, PS 2 and PS 3 in a cyclic manner, repeat steps 6, 7 decreasing n by 1 regarding the same RLC data block until the MS positively acknowledges the RLC data block (again applying PS 1, PS 2 and PS 3 in a cyclic manner);
9.
Transmit the same RLC data block using MCS-7 and reverse the same number of bits at the same positions as in the last loop of step 8. Additionally the same Puncturing Scheme shall be used as in the last loop of step 8.
10.
The SS polls for acknowledgement;

11. The MS shall negatively acknowledge the RLC data block.
12.
Repeat the above procedure with combination of MSC-6 and MSC-9.

The SS establishes an acknowledge mode downlink EGPRS TBF with the MS:

1.
Set window size to the maximum value according to the MS's multislot capability;

2.
Heavily corrupt all RLC date blocks before transmission;

3.
The SS transmit the RLC data blocks and polls for acknowledgement;

4.
Retransmit all RLC data blocks   randomly heavily corrupted;

5.
The SS polling for acknowledgement;

6.
Repeat step 4, 5 several times, the SS shall receives the EGPRS PACKET DOWNLINK ACK/NACK from MS with the LA/IR bit in the message be set to '1'B.

Maximum Duration of Test

30 minutes.

Expected Sequence

Step
Direction
Message
Comments

1

{Downlink TBF establishment}
Acknowledged Mode

EGPRS Window Size: maximum value according to the mobile's multi timeslot capability

2
SS -> MS
EGPRS DOWNLINK RLC DATA BLOCK
With MCS-5/PS 1
Choose a RLC data block and after encoding and puncturing of this block (including parity and tail bits) reverse n bits starting at position 0. 
The MS was polled

3
MS -> SS
EGPRS PACKET DOWNLINK ACK/NACK
Repeat steps 1 to 3 until  the MS negatively acknowledges the RLC data block, which was corrupted before, by increasing n by 1.

4
SS -> MS
EGPRS DOWNLINK RLC DATA BLOCK
 After encoding and puncturing using MCS7/PS 2 reverse n bits starting at position n.
The MS is polled

5
MS -> SS
EGPRS PACKET DOWNLINK ACK/NACK
If corrupted RLC data block is not positively acknowledged by MS after some repetition of steps 4, 5 (PS 1, PS 2, PS 3 cyclic applied), repeat step 4,5 (PS 1, PS 2, PS 3 cyclic applied) decreasing n by 1 regarding the same RLC data block until MS positively acknowledges the corrupted RLC data block.

6
SS -> MS
EGPRS DOWNLINK RLC DATA BLOCK
Same RLC data block using MCS-7 and PS of last loop of step 5. Reverse same number of bits at same positions as in last loop of step 8.
The MS is polled.

7
MS -> SS
EGPRS PACKET DOWNLINK ACK/NACK
The MS shall negatively acknowledge the RLC data block.

8

-
Completion of downlink RLC data block transfer.

9


Repeat the above procedure for MCS-6 and MCS-9.

10

{Downlink TBF establishment}
Acknowledged Mode

EGPRS Window Size: maximum value according to the mobile’s multi timeslot capability

11
SS -> MS
EGPRS DOWNLINK RLC DATA BLOCK
Randomly corrupt all RLC data blocks before Rate 1/3 convolution coding,

Transfer all RLC data blocks with specified MCS and poll The MS.

12
MS -> SS
EGPRS PACKET DOWNLINK ACK/NACK
The MS un-acknowledges all RLC DATA blocks

13


If the LR/IR bit in the EGPRS PACKET DOWNLINK ACK/NACK has not be set to '1', Repeat steps 9,10 several times until the LR/IR bit was set to '1'.
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