Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #113e
 R2-2100863
Online, January 25 – February 5, 2020
Agenda Item:
8.15.2.2
Source:
Apple

Title:
Discussion on HARQ related timers in SL DRX
Document for:
Decision
1. Introduction
In RAN2#112e [1], RAN2 has made the following agreements on SL DRX:

Agreements on SL DRX: 

1: 
Sidelink DRX needs to support sidelink communications for both in and out of network’s coverage scenarios.

2:
RAN2 will prioritize normal use case without consideration of relay UE use case in Rel-17.

3:
Support SL DRX for all casting types.

4:
If a UE is in SL active time, UE should monitor PSCCH. FFS on PSSCH. FFS for sensing impacts.

5:
RAN2 is not going to introduce SL paging and SL PO for SL DRX.

6:
As baseline, for Sidelink DRX for SL unicast, it is proposed to inherit and use timers similar to what are used in Uu DRX. FFS for SL broadcast/groupcast. FFS on detailed timers.
7:
Working assumption: SL DRX should take PSCCH monitoring also for sensing (in addition to data reception) into account if SL DRX is used.

8:
Support of long DRX cycle for SL unicast should be assumed as a baseline. FFS on the need of short DRX cycle.

9:
Deprioritize SL WUS from RAN2 point of view in Rel-17.

The timers used for SL DRX was barely touched in the last meeting. Although RAN2 agree to inherit timers similar to what are used in Uu DRX for SL unicast case, but no details were discussed. In this paper, we discuss whether there is a need for HARQ related timer.
2. Discussions
In NR Uu DRX, HARQ RTT timer and retransmission timer are defined for both UL and DL cases. The motivation to have RTT timer is to allow UE to be in DRX OFF state to save power and only need to wake up at a time when a new UL or DL grant for retransmission is likely to be assigned by gNB. The reason to introduce a configured HARQ RTT timer is due to the uncertainty about how fast the gNB can respond (or to prevent gNB from allocating grants at least during a certain time period) . Hence, there is a need to use a timer to cover a minimum period where UE can be safely OFF per HARQ process. For example, the DL RTT timer can be configured to cover the “processing latency” between the reception of DL packet and generation of ACK/NACK in PUCCH.
Sidelink DRX is configured to save power by discontinuous reception in Sidelink channel. The basic SL DRX operation applies to an RX UE. If the UE is DRX inactive time, the UE shall be able to skip monitoring of PSCCH channel and not doing any SL reception. 
For a SL HARQ process, the RX UE may receive multiple (re)transmissions from a TX UE and the process is quite straight forward, if the HARQ feedback is enabled in SCI, then the RX UE will generate an acknowledgement and transmit it in PSFCH channel. If HARQ feedback is disabled, then RX UE will simply tune in to the next HARQ retransmission, as long as the retry limit has not been reached.
With this regard, we think PC5 link is different from Uu. PSCCH is used to point the reserved resource for retransmission for each TB, as shown in Figure 1. This implies that, Rx UE is aware of the reservation once it succeeds the PSCCH decoding, as depicted below. This is true for both HARQ-FB enabled case and disabled case.
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Figure 1: HARQ gap (SL resource reservation) as indicated in SCI
It is obvious that the HARQ gap between two transmissions is clearly indicated in SCI and the RX UE knows exactly when it is supposed to decode the next PSCCH/PSSCH for the same TB. So, it can time the next “ACTIVE” time accurately and decode PSCCH for retransmission, without using a RTT timer and retransmission timer to timing this behavior. Actually, those HARQ gaps are not always fixed. Depending on resource scheduling algorithm, it is somehow chosen by TX UE (mode 2) or gNB (Mode 1) in some random way. Therefore, the RX UE cannot have a single static RTT timer value to represent this gap. Using the static HARQ RTT configuration will not fully exploit the potential of power saving.
There are some corner cases that a SCI may not contain the offset for retransmission. This may occur in mode 1 dynamic grant (DG) case if the DG does not contain all the retransmission resources for up to maximum number of retransmissions. In this case, the TX UE may need to get extra DG for this TB and cannot firmly indicate the retransmission offset in SCI. We think the RX UE does not need to optimize for this corner case. For example, in this case, RX UE can remain inactive till the PSFCH transmission and then remain active and waiting for the next transmission for this SL HARQ process. No need to introduce HARQ related-timer configurations for the marginal benefits. 

Proposal 1
Not to introduce HARQ RTT timer and retransmission timer for SL HARQ process in SL DRX configuration. 
The remaining issue is whether the RX UE remain active or inactive during this HARQ gap. Logically, for the sake of power saving, the UE need to skip the monitoring of PSCCH during the HARQ gap between two consecutive SL (re)transmissions for the same SL HARQ process. To enable this behavior, we can allow RX UE to conduct reception of SL retransmission during SL DRX INACTIVE time, similar to allow RX UE to transmit HARQ feedback in PSFCH. This is not supposed to be power-consuming because RX UE knows the exact timing to do PSCCH/PSSCH decoding, instead of blind decoding PSCCH.
On the other hand, each SL UE has 16 HARQ process per Layer 2 destination, and there is likely to be many Layer 2 destinations which a UE can communicating with at the same time. Hence, it is very difficult to translate the INACTIVE gap period in this SL HARQ process to the real “shut-off” of Sidelink RX chain because the UE still need to monitor PSCCH for other SL HARQ process of the same L2 destination, or other SL Layer 2 destinations. So, it seems that this optimization of HARQ gap may not yield to real power savings for RX UE. If there is no need for such an optimizaiton, then UE can simply always remain ACTIVE during this HARQ gap. So, RX UE can restart inactivity timer for both initial transmisison and retransmisisons. 

Based on the above analysis, there is a trade-off between power saving benefits and implementation complexity. RAN2 can decide which way to go.
Proposal 2
RAN2 choose one of the following options depending on whether to pursue power savings for HARQ gap in each SL HARQ process:

· Option 1: RX UE remain DRX ACTIVE during the gap: UE restart drx-inactivity timer for each received SL retransmission.  

· Opton 2: RX UE is allowrd to be in DRX INACTIVE during the gap: UE can still conduct PSCCH/PSSCH reception in the reserved retransmisison slot during INACTIVE.
3. Conclusions

In this paper, we have discussed the HARQ related timers for SL-DRX issue and have the following proposals:

Proposal 1
Not to introduce HARQ RTT timer and retransmission timer for SL HARQ process in SL DRX configuration. 
Proposal 2
RAN2 choose one of the following options depending on whether to pursue power savings for HARQ gap in each SL HARQ process:

· Option 1: RX UE remain DRX ACTIVE during the gap: UE restart drx-inactivity timer for each received SL retransmission.  

· Opton 2: RX UE is allowrd to be in DRX INACTIVE during the gap: UE can still conduct PSCCH/PSSCH reception in the reserved retransmisison slot during INACTIVE.
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