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Introduction

In this contribution, we discuss a HARQ process related issue.
Discussion
Sidelink process mapping relation

According to previous RAN2’s agreements, how UE determines Sidelink process ID in SCI is left to UE implementation. To be specific, for UE is configured with mode 1 resource allocation, after receiving sidelink grant indicated for new transmission from gNB, UE will maintain a mapping relation between HARQ process ID indicated by gNB and sidelink process ID assigned by itself. 

According to the latest TS 38.321, for each sidelink grant used for initial transmission, UE will
Step1: associate a Sidelink process to this sidelink grant

Step2: associate the HARQ process ID corresponding to the sidelink grant to the associated Sidelink prcoess

Step3: associate a Sidelink Process ID to the associated Sidelink process

And for each sidelink grant used for retransmission, UE will

	1>
else (i.e. retransmission):

2>
if the HARQ Process ID corresponding to the sidelink grant received on PDCCH is associated to a Sidelink process of which HARQ buffer is empty; or

2>
if the HARQ Process ID corresponding to the sidelink grant received on PDCCH is not associated to any Sidelink process:

3>
ignore the sidelink grant.
2>
else:

3>
identify the Sidelink process associated with this grant, and for each associated Sidelink process:

4>
deliver the sidelink grant of the MAC PDU to the associated Sidelink process;

4>
instruct the associated Sidelink process to trigger a retransmission.


Observation 1: for each sidelink grant used for retransmission, UE will ignore the Sidelink grant if the HARQ Process ID corresponding to the sidelink grant received on PDCCH is not associated to any Sidelink process.

However, there is no description about when HARQ process ID will not be associated to any Sidelink process. From our perspective , the description about when to release the association between HARQ process ID and Sidelink process is absent.

Because of the absence of when to release the association,  one HARQ process ID may associate with different Sidelink process, and one Sidelink process may associate with different HARQ process ID. As a results, some exceptional cases may occur caused by these 1-to-M association.

Observation 2: the description about when to release the association between HARQ process ID and Sidelink process is absent, and UE may maintain 1-to-M association between HARQ process ID and Sidelink process. 
In the details, the following tow exceptional cases may occur.

Exceptional Case1:
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Figure 1: Exceptional case1
Step1: UE receives a sidelink grant ‘1’ with multiple PSSCH transmission opportunities from gNB, supposing that HARQ process ID indicated by the gNB in this sidelink grant is ‘1’, and then UE associates this HARQ Process ID ‘1’  corresponding to the sidelink grant ‘1’ to an unoccupied Sidelink process ID ‘3’.
Then, UE maintains the mapping relation as follow:

[HARQ process ID: Sidelink Process ID]=[1:3]
Step2: UE receives ACK after it’s second transmission of the sidelink grant ‘1’. Then, UE will flush the HARQ buffer of sidelink process ‘3’, Please note that UE only flush the HARQ buffer without releasing the mapping relation.
Step3: Before UE exhaust all PSSCH opportunities of sidelink grant ‘1’, supposing that UE receives a new sidelink grant ‘2’ for new transmission from gNB, and the HARQ process ID indicated by the gNB in new sidelink grant is ‘2’. According to TS 38.321 running CR, UE shall associate the HARQ Process ID ‘2’ to an unused Sidelink process. Considering that the HARQ buffer of sidelink process ‘3’ is empty, UE may associate this sidelink process ‘3’ again to HARQ process ID ‘2’. As a results, UE now maintain the mapping relation as follow:

[HARQ process ID: Sidelink Process ID]=[1:3],[2:3]
We can see that Sidelink Process ID ‘3’ is associated with two HARQ process IDs simultaneously. 

Step4: Because UE still maintains the mapping between HARQ process ID ‘1’ and sidelink process ID ‘3’ and HARQ buffer of sidelink process ‘3’ is not empty, according to TS 38.321 running CR, the third transmission resource of the sidelink grant ‘1’ will not be ignored and will be used by sidelink process ‘3’. However in step2, UE flushes HARQ buffer of sidelink process ‘3’. To be specific, TB in sidelink process ‘3’ that can use the sidelink grant ‘1’ has been deleted. And then in step3, a new TB is generated. Therefore it doesn’t make sense that sidelink process ‘3’ still use the sidelink grant ‘1’.

Observation 3: Because lacking of association release operation, Sidelink process may be associated with two HARQ process ID, so that Sidelink grant which should be ignored still used by the Sidelink process.
Exceptional Case2: 
[image: image2.png]HARQ process ID in DCT

NACK  NACK
on on g
PSFCH  PUCCH o
ramsmission o e PSFCH  PUCCH
resomce | } ) v

QID:1

NDI : 0

Sidelink grant 2




Figure 2: Exceptional case1
Step1: UE receives a sidelink grant ‘1’ from gNB, HARQ process ID in the sidelink grant is ‘1’ and NDI is ‘0’. Then, supposing that UE associates the HARQ Process ID corresponding to the sidelink grant ‘1’ to an unused Sidelink process with ID ‘3’. 

Then, UE maintains the mapping relation as follow:

[HARQ process ID: Sidelink Process ID]=[1:3].
Step2: UE receives NACK after using all PSSCH transmission opportunities and then feedback NACK on configured PUCCH resource to request more retransmission resource.

Step3: Supposing that UE receives a new sidelink grant ‘2’ with HARQ process ID ‘1’ and NDI ‘1’. After comparing the NDI with the value (i.e. NDI value received in step1) in the previously received HARQ information for the HARQ Process ID ‘1’, UE shall consider this sidelink grant is used for a new transmission. Therefore, UE will associate another unused sidelink process with ID ‘2’ to this HARQ process ID ‘1’. As a results, the mapping relation maintained by UE is :

[HARQ process ID: Sidelink Process ID]=[1:3],[1:2]

Step4: Supposing that UE transmits data from HARQ buffer of sidelink process ‘2’ using initial transmission resource of sidelink grant 2 but receives NACK from peer UE. In consequence, UE using second tranmission resource of sidelink grant ‘2’ to retransmit the data. However, because HARQ process ID ‘1’ of sidelink grant ‘2’ is mapping to two different sidelink process IDs, UE doesn’t know which sidelink process should use the sidelink grant.

Observation 4: Because lacking of association release operation, HARQ process ID may be associated with two Sidelink process, which result in UE does not know which Sidelink process should use the sidelink grant corresponding to the HARQ process ID.
From our perspective, the mapping between sidelink process and HARQ process ID is 1-to-1 mapping. To avoid the exceptional case describe above, we propose to add description about association operation in TS 38.321.
Proposal 1: UE shall flush the HARQ buffer and release the mapping relation of associated HARQ process after finishing sidelink transmission.

Proposal 2: Adopt the CR of R2-0006819[2]
Conclusion

Based on the analysis provided above, we have the following observation and proposals:

Observation 1: For each sidelink grant used for retransmission, UE will ignore the Sidelink grant if the HARQ Process ID corresponding to the sidelink grant received on PDCCH is not associated to any Sidelink process.

Observation 2: The description about when to release the association between HARQ process ID and Sidelink process is absent, and UE may maintain 1-to-M association between HARQ process ID and Sidelink process. 
Observation 3: Because lacking of association release operation, Sidelink process may be associated with two HARQ process ID, so that Sidelink grant which should be ignored still used by the Sidelink process.
Observation 4: Because lacking of association release operation, HARQ process ID may be associated with two Sidelink process, which result in UE does not know which Sidelink process should use the sidelink grant corresponding to the HARQ process ID.
Proposal 1: UE shall flush the HARQ buffer and release the mapping relation of associated HARQ process after finishing sidelink transmission.

Proposal 2: Adopt the CR of R2-0006819[2]
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