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1. Introduction
In RAN2#114e [1], RAN2 has made the following agreements on SL-specific Uu DRX:

Agreements on Uu DRX Impact to Support SL:
1: 
SL-specific drx-onDurationTimer is not introduced in Uu.

2:
SL-specific drx-InactivityTimer is not introduced in Uu.

3:
For Tx UE configured with sidelink resource allocation mode 1, it should start or restart the Uu drx-InactivityTimer if the UE receives a PDCCH indicating a new SL transmission.

4:
SL-specific drx-HARQ-RTT-Timer and SL-specific drx-RetransmissionTimer should be introduced in Uu, which are maintained based on sidelink process.

5:
When sl-PUCCH-Config is configured, SL-specific drx-HARQ-RTT-Timer and SL-specific drx-RetransmissionTimer should be maintained for UE configured with sidelink resource allocation mode 1.

6:
Adopt the following definitions of SL-specific drx-HARQ-RTT-Timer and drx-RetransmissionTimer (the detailed name of the timers can be further discussed):

 
- drx-RetransmissionTimerSL (per Sidelink process): the maximum duration until a grant for SL retransmission is received;

 
- drx-HARQ-RTT-TimerSL (per Sidelink process): the minimum duration before a SL retransmission grant is expected by the MAC entity.

7:
When sl-PUCCH-Config is configured (and the PUCCH is transmitted), the UE should start the SL-specific drx-HARQ-RTT-Timer in Uu for the corresponding SL HARQ process in the first slot after the end of the corresponding transmission carrying the SL HARQ feedback via the PUCCH.
In this paper, we discuss the remaining issue(s) in this topic.
2. Discussions
For mode 1 UE, Uu DRX has been negatively impacted because the additional wake-up time are needed to support SL-specific RRC procedures and DCI-activated or RRC-activated SL grants. Thus, a Sidelink UE will consume more power in monitoring PDCCH when it compared to a UE which does not support sidelink. Given that, in SL-specific Uu-DRX design, it is important to minimize this impact as much as possible and exploit all possible opportunities to reduce UE power consumption.

Observation 1 SL-specific Uu DRX need maximize the time of UE skipping PDCCH decoding.
For HARQ-related DRX timers, it is applied to each HARQ process. The opportunity window to skip PDCCH monitoring for each SL HARQ process is right after the receiving of the first SL grant in DCI till the earliest “expected” time for a SL retransmission grant is allocated. This window could be considerably big, given that each SL grant may contain ip to 3 transmission opportunities and the gap between each PSSCH and PSFCH slots, as shown below:
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Figure 1. PDCCH skipping opportunities for SL HARQ process
According to the diagram above, if PUCCH is configured, for the duration between the time when mode 1 UE receiving SL grant and the time the PUCCH is sent to gNB, there is no need for this UE to monitor PDCCH because gNB will not allocate a SL retransmission grant during this period of time. This period of time cannot be counted as Uu-DRX ACTIVE time. Literally, the UE only need to monitor PDCCH when retransmission timer is running, However, in the last meeting, there is a proposal in offline discussion [2] as below:
Proposal 10:  In Uu, the SL-specific drx-RetransmissionTimer should be stopped accompany with the start of the SL-specific drx-HARQ-RTT-Timer corresponding to the same sidelink process (as Uu DRX).

Based on the above analysis, we think the proposal is problematic, in particular that it assumes the SL-specific drx-retransmission timer will run through the whole retransmission SL grant till the SL-specific drx-HARQ RTT timer starts again. This basically eclipse all the time a mode 1 UE can sleep and keep it wake-up all the time except when SL-specific drx-HARQ RTT timer is running. We think this is against the basic purpose of maximize the power saving opportunities. Instead, the SL-specific retransmission timer shall be configured as a small fixed value to cover the “earliest expected time for receiving SL retransmission grant” and “actual time for receiving SL retransmission grant”, which means the SL-specific drx-Retransmission timer needs to be stopped when the SL grant for retransmission for this HARQ process is received.
Proposal 1  
SL-specific drx-RetransmissionTimer shall be configured with a modest value to cover the small gap for gNB to prepare SL retransmission grant and shall be stopped by mode 1 UE when SL retransmission grant is received.

There is a debate in email discussion [3] about whether we need to do it differently for blind HARQ retransmission (e.g., PUCCH is not configured). One argument is that the gNB shall be allowed to configure a retransmission grant at any time it wants. I think this argument is inconsistent with the design principle to maximize UE power saving to mitigate SL impact of Uu-DRX. If gNB is allowed to allocate another SL grant immediately after it indicates the first grant, then the mode 1 UE have to be remain awake all the time and there is no power saving at all. It is not clear how this benefits gNB benefits as gNB has no motivation to allocate a blind retransmission grant earlier than the time when the previously allocated grant is almost used by the UE. As the Uu DRX is always a mutual contract between UE and gNB to put constraint on gNB behavior so that UE can reduce some power consumption, it is very natural to still have the constraint applied here for gNB in blind HARQ retransmission case.   

Proposal 2  
For blind HARQ retransmission case, the HARQ RTT timer and retransmission timer are still used to maximize the power savings of mode 1 UE in Uu-DRX.

3. Conclusions

In this paper, we have discussed the remaining issues of SL impact on Uu DRX and have the following observation:
Observation 1 SL-specific Uu DRX need maximize the time of UE skipping PDCCH decoding.
Then, we have the following proposals:

Proposal 1  
SL-specific drx-RetransmissionTimer shall be configured with a modest value to cover the small gap for gNB to prepare SL retransmission grant and shall be stopped by mode 1 UE when SL retransmission grant is received.
Proposal 2  
For blind HARQ retransmission case, the HARQ RTT timer and retransmission timer are still used to maximize the power savings of mode 1 UE in Uu-DRX.
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