3GPP TSG-RAN WG2 Meeting #112 electronic	R2-2010333
Online, November, 2020
                
Agenda Item:	8.15.3
Source:	MediaTek Inc.
Title:	On SL resource allocation enhancements
Document for:     Discussion and Decision
1.  Introduction
Sidelink DRX is listed an RAN2-led objective in R17 WI for sidelink enhancement [1]. In this paper, we provide our view on resource allocation enhancements from RAN2 perspective.

	2. Resource allocation enhancement:
· Specify resource allocation to reduce power consumption of the UEs [RAN1, RAN2]
· Baseline is to introduce the principle of Rel-14 LTE sidelink random resource selection and partial sensing to Rel-16 NR sidelink resource allocation mode 2.
· Note: Taking Rel-14 as the baseline does not preclude introducing a new solution to reduce power consumption for the cases where the baseline cannot work properly.
· Study the feasibility and benefit of the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885 (by RAN#91), and specify the identified solution if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following until RAN#90.
· A set of resources is determined at UE-A. This set is sent to UE-B in mode 2, and UE-B takes this into account in the resource selection for its own transmission.
· Note: The study scope after RAN#90 is to be decided in RAN#90.
· Note: The solution should be able to operate in-coverage, partial coverage, and out-of-coverage and to address consecutive packet loss in all coverage scenarios.
· Note: RAN2 work will start after RAN#89.




2. Discussion
2.1. Relation between partial sensing and SL DRX
In R16 NR V2X, UE needs to perform full sensing at every sidelink slot within a sensing window before transmission. In R17 SL DRX, a UE can monitor PSCCH discontinuously for reception. On the other hand, due to SL DRX, a UE will not transmit data to its peer UE at arbitrary time in case of the packet arrived for transmission. 
In R14 LTE sidelink, partial sensing is performed on only Y% of subframes in a sensing window, wherein the selection of these subframes are up to UE implementation. Then UE also excludes a subset of candidate resources from the (re)-selection window according to the relationship between the RRC parameter gapCandidateSensing and the time position of the selected subframes where the partial sensing was performed. Hence partial sensing improves UE power efficiency by discontinuously monitoring SCI for sensing and by reducing sensing computations. Although LTE partial sensing design provides a useful framework, NR partial sensing may require some adjustments. For one reason, NR sidelink supports both periodic and aperiodic traffic. For another reason, introduction of SL-DRX in NR needs to be taken into consideration in partial sensing design in NR. 
There is a close relation between partial sensing and SL DRX. For example, the procedure could be as follows:
· Step 1: a UE exchange its SL DRX configuration with its peer UE.
· As we mentioned in our accompanied Tdoc [2], the SL DRX configuration may include the parameters to specify the transmission time pattern the UE would use to transmit to the it speer UE. 
· Step 2-1: a UE determines its own SL DRX active time
· A UE should keep awake during the transmission pattern of each of its peer UE. For example, if peer UE 1 may transmit data to UE A in period 1, and peer UE 2 may transmit data to UE A in period 2, then UE A should keep awake for the joint set of period 1 and period 2, i.e. the SL DRX active time include the joint set of period 1 and period 2.
· Step 2-2: a UE determines its time for partial sensing
· A UE should ensure that he can transmit in the transmission pattern it provides to each of its peer UE. Therefore, a UE should perform sensing before the start of its own transmission pattern to ensure that UE has sensing result to determine transmission resource upon the start its own transmission pattern. 
· In other words, the time for a UE to perform partial sensing depends on the SL DRX configuration applied for UE.
Observation: UE determine its time pattern for partial sensing after determining its own transmission pattern under SL DRX. 

In our view, SL DRX modelling should be designed by RAN2. Since the SL DRX model also has impact on RAN1’s design for partial sensing, RAN2 should provide LS for RAN2 agreement on SL DRX modelling/assumption, so that RAN1 can provide partial sensing design compatible with SL DRX.

Proposal 1: RAN2 send LS to RAN1 when RAN2 agreement on SL DRX modelling/assumption is reached.

2.2. Transmission of Assistance information for Mode 2 enhancement
In the WI objective 2, it is described that inter-UE coordination should be studied to enhance Mode 2. To be specific, UE A can provide a set of resource for UE B to determine the transmission resource. In our view, one straightforward enhancement is that an Rx UE can provide information for Tx UE to perform resource selection. The provided information may indicate a set of (un-)preferred resources ( e.g., based on the sensing at Rx UE), the CSI report of preferred resource, and/or the preferred DMRS pattern at Rx UE as we mentioned in RAN1 Tdoc [3].
For fast adaptation to channel condition, this assistance information may be provided by either PHY (i.e. SCI) or MAC (i.e. PUSCH). Compared to SCI, using MAC CE may be able to provide more information.
If carried by MAC, the assistance information may be carried by new SL MAC CE. Similar to SL CSI report MAC CE, these new SL MAC CE can be assigned with a higher priority than normal SL data.
Instead, SCIs and A/N can also be used to carry the assistance information. So whether to use MAC-CE SCIs, or A/N to carry the assistance information may depend on the payload size, latency and reliability.
If the latency-tolerant assistance information with large/variable size should be transmitted with the high reliability, MAC-CE can be considered. To be noted, MAC-CE carrying the assistance information would subject to HARQ retransmission which provides the high reliability at the cost of latency (uncertainty).

Proposal 2: New SL MAC CE can be considered to deliver some assistance information for inter-UE coordination depending on the requirement of latency, information size and reliability. 


3. Conclusion 

Observation: UE determine its time pattern for partial sensing after UE determines its own transmission pattern under SL DRX. 

Proposal 1: RAN2 send LS to RAN1 when RAN2 agreement on SL DRX modelling/assumption is reached.
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