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The study item for NR V2X was approved in RAN#86 and revised in RAN#88e [1], and the following objectives were identified in relation to sidelink enhancements:
	The objective of this work item is to specify radio solutions that can enhance NR sidelink for the V2X, public safety and commercial use cases.
3. Sidelink DRX for broadcast, groupcast, and unicast [RAN2]
· Define on- and off-durations in sidelink and specify the corresponding UE procedure
· Specify mechanism aiming to align sidelink DRX wake-up time among the UEs communicating with each other
· Specify mechanism aiming to align sidelink DRX wake-up time with Uu DRX wake-up time in an in-coverage UE
5. Define mechanism to ensure sidelink operation can be confined to a predetermined geographic area(s) for a given frequency range within non-ITS bands [RAN2].
· This applies areas where there is no network coverage.



This contribution discusses and analyses the RAN1 impacts of the above mentioned RAN2 led topics, as well as impacts related to the sidelink relaying study item [2] that is also being discussed in RAN2.
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In the Rel-17 WID [1], SL DRX is an objective through which a UE might be configured to perform discontinuous reception on the sidelink, where the UE can receive and decode transmissions only during the DRX ON duration. Having DRX on NR sidelink allows power-saving UEs to save battery. 
Like in NR-Uu, the SL DRX pattern in Mode 1 can be configured by the gNB, by which all UEs might be aligned to receive at specific timing intervals. Since UEs need to be able to receive on the Uu and sidelink, the DRX ON durations between Uu and SL need to be aligned to ensure a power-saving UE can receive over both interfaces. The power saving aspects of SL DRX have been discussed in our accompanying contribution in [3]. Similarly, in Mode 2, i.e., autonomous resource selection, all UEs may have asymmetric traffic and receive at different times. When active DRX cycles are not aligned, two UEs may not be able to communicate with each other.
Another aspect to be considered is the alignment between the SL DRX durations and the partial sensing intervals. For the UE to carry out partial sensing as well as benefit from power saving using SL DRX, they need to be aligned. 
Hence, the physical layer's impact when SL DRX is configured should be investigated with respect to the resource selection procedure, re-evaluation, and partial-sensing timing.
Proposal 1: RAN1 impact of SL DRX alignment between UEs, between the gNB and the UE, as well as with the UE’s partial sensing intervals need to be clarified.

Mechanisms to Confine Sidelink Operations to a Geographic Area
Another aspect that is included in the WID is the confining of sidelink operations to a predetermined geographic area for a given frequency range within non-ITS bands when the UE is operating out of coverage. 
Currently, the policy control function, PCF, provides UEs with provisioning parameters that supports setting up geographical areas. These policies can restrict UEs from using certain bands or frequencies for certain areas. However, the policy parameters are configured by the network, and hence cannot be updated or revised once the UE leaves the coverage area of the gNB. In order to maintain up-to-date policy information regarding the restricted usage of frequency bands, physical layer signaling may be used in the case where policy information regarding an area needs to be updated. The updates can be provided by an RSU or a group leader UE to other UEs in the vicinity, ensuring that the regional frequency restrictions are maintained.
Proposal 2: Providing policy updates over the physical layer to ensure sidelink operations are restricted to certain frequency bands in certain geographical areas needs to be explored.

Sidelink Relaying
Sidelink relaying is a study item [3] that is currently discussed in RAN2. One of the features being discussed is the introduction of a separate resource pool for the relay discovery procedure.
Having a separate resource pool can reduce the efforts in the PHY/MAC layers to differentiate between discovery and communication messages. The setup of a separate resource pool for discovery can be such that the resources required for discovery would be minimum. This would ensure that the relay discovery messages need not be sent on certain resources within already configured resource pools, thereby reducing the effects of resource pool fragmentation. In contrast, when having a mixed resource pool, either the PHY or MAC layer should be able to differentiate between the discovery and communication messages. At the MAC layer, one possible solution would be to introduce a new LCID to help in the differentiation. Alternatively, at the PHY layer, a new bit would be required in the SCI to help in the filtering process. This would require discussions in RAN1 to assess potential advantages of introducing such a discovery resource pool, as opposed to using a mixed resource pool that would require all UEs to attempt to decode relay-related transmissions, resulting in additional processing overhead and power consumption.
Proposal 3: RAN1 impact on the relay discovery procedure, and the advantages of introducing a sidelink relay discovery resource pool, needs to be studied.
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Proposal 1: RAN1 impact of SL DRX alignment between UEs, between the gNB and the UE, as well as with the UE’s partial sensing intervals need to be clarified.
Proposal 2: Providing policy updates over the physical layer to ensure sidelink operations are restricted to certain frequency bands in certain geographical areas needs to be explored.
Proposal 3: RAN1 impact on the relay discovery procedure, and the advantages of introducing a sidelink relay discovery resource pool, needs to be studied.
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