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1. Introduction

According to the running CR for MAC specification [1], SL-DCH transmission of a Sidelink process will occur on the subframes derived from a selected grant/configured grant. Regarding those subframes, no matter the Sidelink process really instructs physical layer to generate a transmission or not, the index of redundancy version will increase. 
On the other hand, SL-DCH reception will occur for receiving TBs only when there is no collision between DL-reception/SL-SCH-reception/PSCCH-reception and SL-DCH reception. And index of redundancy version of a Sidelink process will increase only when there is received TB from physical layer.
Since the conditions for increasing index of redundancy version in transmission side and reception side are different, there is a potential issue for maintaining index of redundancy version in some scenarios.
2. Discussion

Regarding a condition in figure 1, the assumption of transmitter side is that a selected grant will be mapped to resource in subframe n +1 and numRetx is set to 3. And the assumption of receiver side is that DL reception collides with SL-DCH reception in subframe n+3. In such scenario, transmitter will contiguously transmit a discovery signal in subframe n+1, n+3, n+5 and n+7 with different redundancy versions according to the subframe bitmap of the resource pool. And the transmitter will expect that the receiver side receives those TBs with correct understanding of redundancy version. However, since there is a collision between DL and SL-DCH in receiver side and MAC layer will not instruct physical layer to receive when DL reception is on-going, no received TBs could be associated to non-running Sidelink processes or already running Sidelink processes in the subframe n+3.  As a result, those TBs received in the subframe n+5 will be associated to running Sidelink processes and be considered as first retransmission according to [1]. The incorrect understanding about redundancy version of received TBs will cause decoding failure.
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Figure 1 an example for reception collision occurred in retransmission

If the collision occurred in the subframe n+1 as in figure 2, the similar issue may occur in new transmission case. Since the new transmission has not been received in subframe n+1, a TB received in subframe n+3 cannot be associated to any running Sidelink process. If we follow the specification, it is possible that the TB be associated with a non-running Sidelink process and be considered as a new transmission, even though there is an Editor’s note said physical layer can indicate whether the TB is a retransmission or not. 


[image: image2]
Figure 2 an example for reception collision occurred in new transmission

The examples in figure 1 and 2 show an issue about incorrect understanding of redundancy version in both new transmission and retransmission cases. And those examples are not the only condition which will lead to the issue. The collision between SL-DCH reception and SL-SCH/PSCCH reception will also lead to similar condition.
Observation 1: the collision between SL-DCH reception and DL/SL-SCH/PSCCH reception will cause issue about incorrect understanding of redundancy version for both new transmission and retransmission.
Based on formula associated to PSDCH in [2] and configuration of a resource pool, we can derive information about which subframes of SL-DCH are for new transmission and the contiguous subframes of SL-DCH are for corresponding retransmission in the resource pool. Therefore, we think that the redundancy version maintenance shall follow the subframes of SL-DCH instead of whether a TB is received or not.
 In annex, we provide two different text changes for solution and both alternatives are for the same purpose. In first alternative, we make the timing of Sidelink HARQ entity instructing Sidelink processes consistent with subframes of SL-DCH. In other word, no matter whether physical layer is instructed to receive a TB in a SL-DCH sub-frame, Sidelink processes will be instruct to do some behaviour (e.g. maintain RV) in the subframe of SL-DCH.  And what the instructed behaviour shall be done for each subframe of SL-DCH follows procedure in [2]. Alternative 2 is just for reducing modifications on the original text comparing with alternative 1. In alternative 2, we add new behaviours for describing the case that TB is not received and keep original text for TB is received.
Proposal 1: Redundancy version of SL-DCH data reception shall update based on the subframes of SL-DCH instead of whether a TB is received or not.
3. Conclusion

In this contribution, we observe a potential issue about maintaining redundancy version in SL-DCH data reception. And we propose corresponding modification for solving such issue.
Observation 1: the collision between SL-DCH reception and DL/SL-SCH/PSCCH reception will cause issue about incorrect understanding of redundancy version.
Proposal 1: Redundancy version of SL-DCH data reception shall update based on the subframes of SL-DCH instead of whether a TB is received or not.
4. Reference

[1] R2-145435, “Change Request 36.321v12.3.0”, 3GPP TSG RAN WG2 Meeting #88
[2] R1-145494, Change Request 36.213 v12.3.0, 3GPP TSG RAN WG1 Meeting #79
Annex. TP to 36.321
Alternative 1

5.y.2
SL-DCH data reception

SL-DCH is only received if there is no downlink reception, no SL-SCH reception and no PSCCH reception at the time of reception of SL-DCH.
5.y.2.1
Sidelink HARQ operation

5.y.2.1.1
Sidelink HARQ Entity
There is one Sidelink HARQ Entity at the UE for reception on the SL-DCH which maintains a number of parallel Sidelink processes. The Sidelink HARQ Entity directs HARQ information and associated TBs received on the SL-DCH to the corresponding Sidelink processes.
The number of receiving Sidelink processes per Sidelink HARQ Entity is specified in [8].

For each subframe of the SL-DCH, the Sidelink HARQ Entity shall:
-
receive the TB and the associated HARQ information from the physical layer;

-
if this subframe corresponds to new transmission opportunity [2]:

-
allocate the received TB (if any) and the associated HARQ information to a non-running Sidelink process and instruct the Sidelink process to decode the received TB (if any) as a new transmission.

-
else if this subframe corresponds to retransmission opportunity [2]:

-
allocate the received TB (if any) and the associated HARQ information to its Sidelink process and instruct the Sidelink process to decode the received TB (if any) as a retransmission.
Editor’s note: It is assumed that lower layers can indicate whether a received TB is a retransmission or not.

5.y.2.1.2
Sidelink process

For each subframe where a transmission takes place for the Sidelink process, one TB and the associated HARQ information is received from the Sidelink HARQ Entity.
The sequence of redundancy versions is 0, 2, 3, 1. The variable CURRENT_IRV is an index into the sequence of redundancy versions. This variable is updated modulo 4.
If the Sidelink HARQ entity requests to decode a new transmission, the Sidelink process shall:

-
set CURRENT_IRV to 0;

If the Sidelink HARQ entity requests to decode a retransmission, the Sidelink process shall:

-
increment CURRENT_IRV by 1;

For each received TB and associated HARQ information, the Sidelink process shall:

-
if this is a new transmission:


-
optionally store the received data in the soft buffer and attempt to decode the received data according to the CURRENT_IRV.

-
else if this is a retransmission:

-
if the data for this TB has not yet been successfully decoded:


-
optionally combine the received data with the data currently in the soft buffer for this TB and attempt to decode the combined data according to the CURRENT_IRV.

-
if the data which the UE attempted to decode was successfully decoded for this TB:

-
if this is the first successful decoding of the data for this TB:

-
deliver the decoded MAC PDU to upper layers.

Alternative 2

5.y.2
SL-DCH data reception

SL-DCH is only received if there is no downlink reception, no SL-SCH reception and no PSCCH reception at the time of reception of SL-DCH.
5.y.2.1
Sidelink HARQ operation

5.y.2.1.1
Sidelink HARQ Entity
There is one Sidelink HARQ Entity at the UE for reception on the SL-DCH which maintains a number of parallel Sidelink processes. The Sidelink HARQ Entity directs HARQ information and associated TBs received on the SL-DCH to the corresponding Sidelink processes.
The number of receiving Sidelink processes per Sidelink HARQ Entity is specified in [8].

For each subframe of the SL-DCH, the Sidelink HARQ Entity shall:

-
receive the TB and the associated HARQ information from the physical layer;
-
if the TB is received:
-
if the received TB cannot be associated with an already running Sidelink process:

-
allocate the received TB and the associated HARQ information to a non-running Sidelink process and  consider this transmission to be a new transmission.

-
else:

-
allocate the received TB and the associated HARQ information to its Sidelink process and consider this transmission to be a retransmission.

-
else if the TB cannot be received

-
if this subframe corresponds to new transmission opportunity [2]:
-
instruct a non-running Sidelink process and consider this transmission to be a new transmission.
-
else if this subframe corresponds to retransmission opportunity [2]:

-
instruct its Sidelink process and consider this transmission to be a retransmission.

Editor’s note: It is assumed that lower layers can indicate whether a received TB is a retransmission or not.

5.y.2.1.2
Sidelink process

For each subframe where a transmission takes place for the Sidelink process, one TB and the associated HARQ information is received from the Sidelink HARQ Entity.
The sequence of redundancy versions is 0, 2, 3, 1. The variable CURRENT_IRV is an index into the sequence of redundancy versions. This variable is updated modulo 4.
If no TB is received, the Sidelink process shall:
-
If this is a new transmission:
-    set CURRENT_IRV to 0;

-
If this is a retransmission:

-    increment CURRENT_IRV by 1;

For each received TB and associated HARQ information, the Sidelink process shall:

-
if this is a new transmission:

-
set CURRENT_IRV to 0;

-
optionally store the received data in the soft buffer and attempt to decode the received data according to the CURRENT_IRV.

-
else if this is a retransmission:

-
if the data for this TB has not yet been successfully decoded:

-
increment CURRENT_IRV by 1;

-
optionally combine the received data with the data currently in the soft buffer for this TB and attempt to decode the combined data according to the CURRENT_IRV.

-
if the data which the UE attempted to decode was successfully decoded for this TB:

-
if this is the first successful decoding of the data for this TB:

-
deliver the decoded MAC PDU to upper layers.
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