3GPP RAN WG2 Meeting #108
R2-1914866
Reno, US, 18th – 22th November 2019
Agenda Item:
6.4.2
Source:
InterDigital Inc.
Title:
RAN2 aspects of HARQ for NR V2X 
Document for:
Discussion, Decision

1 Introduction
In the previous RAN1& RAN2 meetings, some preliminary agreement [1]

 REF _Ref20838642 \r \h 
[2]

 REF _Ref23934346 \r \h 
[3]

 REF _Ref23934347 \r \h 
[4] on HARQ operation for unicast and groupcast were made (see appendix). In this contribution, we further discuss RAN2 aspects of HARQ for NR V2X based on these agreements.
2 HARQ Configuration for unicast and groupcast
RAN2 agreed to configure SL parameters via an SLRB configuration. However, RAN1 agreed to configure the maximum number of transmissions of a TB per L1 priority per CBR range of a resource pool [3]. Therefore, to capture RAN1 solution, the network can configure the maximum number transmissions for one TB per SLRB per CBR range of the resource pool and each SLRB is configured to map to one L1 priority. When multiple LCHs associated with different SLRBs are multiplexed into the same TB, the maximum number of transmissions can correspond to the largest configured for the SLRBs.
Proposal 1:
The maximum number of transmissions for one TB is configured per SLRB per CBR range per transmission resource pool.

Proposal 2:
When LCHs associated with SLRBs having a different maximum number of transmissions are multiplexed together, the maximum number of transmissions for the TB is the largest configured value among the SLRBs.
NR V2X supports broadcast and unicast/groupcast. Broadcast supports blind retransmission only. However, for unicast/groupcast, RAN1 has agreed to support both blind retransmission and HARQ-based retransmission. 
For some types of data (e.g. latency of 3ms), the UE may not be able to rely on HARQ feedback to perform retransmissions because of the latency associated with HARQ feedback and the configuration of the PSFCH resources (i.e. every 1, 2, or 4 slots). Instead, blind retransmission would be needed. 
Observation 1:
If HARQ feedback timeline cannot meet latency requirements for some data, that data can be mapped to an SLRB having HARQ feedback disabled.

If maximum number of retransmissions is determined based on SLRB/CBR configuration (as in proposal 1), the ability to meet the HARQ timeline for data for a specific SLRB will also change with CBR.  For example, certain data requiring 4 retransmissions where HARQ feedback could not be possible may only be allowed to transmit 2 times (in high CBR) and so HARQ can be enabled. It is therefore necessary that HARQ enable/disable is also configured per measured CBR of the resource pool.
Proposal 3:
SL HARQ feedback enable/disable is configured per measured CBR.
3 HARQ process management
In NR V2X, a UE may receive multiple TBs in a period, where each TB may be associated with unicast, groupcast, or broadcast traffic. The number of RX HARQ processes for the UE will likely be limited.  Therefore, it is necessary to specify the HARQ release procedure for the Rx UE. 
In one option, the UE can release the HARQ process of the TB if the UE successfully receives the TB. When HARQ is enabled, the Tx UE may continue to retransmit the TB since it may not decode HARQ ACK sent from the Rx UE. In this case, the Rx UE may still send HARQ ACK in response to this transmission without the need to keep the HARQ buffer and corresponding HARQ process.
Proposal 4: 
RX UE releases a HARQ process when it successfully decodes a TB
It was agreed that the maximum number of transmission of a TB is configured per priority per CBR range of the Tx UE. The Tx UE may determine the number of transmissions for one TB within the configured range of transmissions. The Tx UE may stop transmission of one TB (before reception of HARQ ACK) due to multiple reasons such as the UE’s transmission reaches CR limit, the UE reaches the maximum configured number of transmission for the TB, or to UE fails to select a resource for transmission. 

Since the Rx UE is not aware of when the TX UE will stop retransmissions for a HARQ process, it may unnecessarily keep the HARQ buffer of the TB for longer than needed which may affect the reception of other TBs. Each TB has its required latency, which is related to the L1 priority in the SCI. The reception of one TB is considered a failure if the TB is received beyond its required latency. Therefore, the period to release the HARQ process for each TB can be based on the L1 priority of the initial transmission.
Proposal 5: 
For unicast/groupcast, Rx UE releases the HARQ process following a (pre)configured time period related to the L1 priority of the initial transmission.

An Rx UE may sometimes use all of its HARQ processes since it may receive multiple transmissions from unicast, groupcast, and broadcast from different UEs. To avoid that the UE misses high priority TBs due to the limitation of the number of RX HARQ processes, the reception of the high priority TB should be prioritized.  One way to do this is to allow the UE to release the low priority HARQ process to receive the high priority TB when it has no remaining HARQ processes.

Proposal 6: 
The UE releases a low priority HARQ process when it receives a new transmission of a higher priority and has no remaining unused HARQ processes.

4 Conclusion
In this contribution, the following observation were made one RAN2 aspects of HARQ for NR V2X

Observation 1:
If HARQ feedback timeline cannot meet latency requirements for some data, that data can be mapped to an SLRB having HARQ feedback disabled.

Based on these observations, the following conclusions were made:

Proposal 1:
The maximum number of transmissions for one TB is configured per SLRB per CBR range per transmission resource pool.

Proposal 2:
When LCHs associated with SLRBs having a different maximum number of transmissions are multiplexed together, the maximum number of transmissions for the TB is the largest value among the SLRBs.

Proposal 3:
SL HARQ feedback enable/disable is configured per measured CBR.
Proposal 4: 
RX UE releases a HARQ process when it successfully receives a TB (sends HARQ ACK)
Proposal 5: 
For unicast/groupcast, Rx UE releases the HARQ process following a (pre)configured time period related to the L1 priority of the initial transmission.

Proposal 6: 
The UE releases a low priority HARQ process when it receives a new transmission of a higher priority and has no remaining unused HARQ processes.
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6 Appendix – Relevant RAN1 and RAN2 agreements
RAN1 Ad-hoc1901 Agreements: 

Agreements
· (Pre-)configuration indicates whether SL HARQ feedback is enabled or disabled in unicast and/or groupcast.

· When (pre-)configuration enables SL HARQ feedback, FFS whether SL HARQ feedback is always used or there is additional condition of actually using SL HARQ feedback

 RAN1 #98 Agreements:
Agreements:

· At least for dynamic grant, the timing and resource for PUCCH used for conveying SL HARQ feedback to the gNB are based on the indication(s) in the corresponding PDCCH

· Details FFS
RAN1 #98b Agreements:
Agreements:

· Maximum number of HARQ (re-)transmissions is (pre-)configured per priority per CBR range per transmission resource pool


· The priority is the one signaled in SCI

· This includes both blind and feedback-based HARQ (re)-transmission

· The value range is any value from 1 to 32

· If the HARQ (re)transmissions for a TB can have a mixed blind and feedback-based approached (FFS whether or not to support this case), the counter applies to the combined total

RAN2 #107b Agreements:
Agreements on SL HARQ: 
1: 
Like Tx UE in LTE-V2X, only one NR sidelink HARQ entity maintained for each sidelink carrier for transmission, and shared by all cast-types.

2:
Like Tx UE in LTE-V2X, the NR sidelink HARQ entity maintains a number of parallel sidelink processes, and shared by all unicast connections, groups and broadcast services. The maximum number of transmitting sidelink processes associated with each NR sidelink HARQ entity is pending on RAN1.
3:
Like Rx UE in LTE-V2X, only one NR sidelink HARQ entity maintained for each sidelink carrier for reception, and shared by all cast-types.
4:
Like Rx UE in LTE-V2X, the NR sidelink HARQ entity maintains a number of parallel sidelink processes, and shared by all unicast connections, groups and broadcast services. FFS for the maximum number of receiving sidelink processes associated with each NR sidelink HARQ entity.

5:
From a SCI, the Rx UE can select the HARQ process to handle the corresponding transmission from unoccupied HARQ process.

6:
For unicast/groupcast communication, each corresponding TB at the Tx UE should be associated with cast-type, Source ID, Destination ID and HARQ process id.

7:
For unicast/groupcast communication, the Tx UE’s MAC is able to receive the sidelink HARQ feedback indication (e.g. ACK or NACK) from SL PHY layer.

8:
For unicast/groupcast, the network shall configure the HARQ enable/disable to Tx-UE:


- For RRC_CONNECTED UEs: the gNB configure via RRC message.


- For RRC_Idle/RRC_Inactive UEs: the gNB configure via SIB.


- For OOC UEs: via pre-configure.

9:
RAN2 to support SL HARQ feedback enable/disable configures in SLRB level:


- For both mode1&mode2 UEs: SLRB level in RRC message.


- For Idle/Inactive/OOC UEs: SLRB level in SIB/pre-configuration message.
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