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1. [bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]Introduction
Rel-17 Sidelink Enhancement discussions in RAN2 have so far focused on the topic of SL-DRX and the topic of resource allocation enhancements has not yet been discussed due to dependency on RAN1 progress on this topic. The main motivation for NR sidelink enhancements in Release 17 is to perform sidelink operations in a power efficient manner while also developing solutions that can enhance reliability and reduce latency. 
Power saving has captured significant interest to enable UEs with limited battery reserves to perform sidelink communication. The objective in the WID is to specify resource allocation to reduce power consumption of the UEs and also to introduce enhancements for improved reliability in consideration of both PRR and PIR. Rel-17 V2X shall support Vehicle-to-Pedestrian (V2P), Vulnerable Road Users (VRUs), and other use-cases (public safety and commercial) where there is a need to minimize power consumption, which necessitates the development of power saving mechanisms and solutions. It is also expected that solutions be devised for Rel-17 that can overcome the limitation of Rel-16 in achieving high reliability and low latency in certain communication conditions such as when the wireless channel is relatively busy and has high offered load. Mode-2 enhancements such as the use of inter-UE coordination can allow the support of URLLC-type sidelink use-cases in wider operation scenarios.
This contribution discusses the current status in RAN1 WG for resource allocation enhancements as well as the support of inter-UE coordination, and put forth the aspects which require further discussion in RAN2.
1. Discussion
Partial Sensing and Random resource selection
It has been agreed in RAN1 to introduce partial sensing and random resource selection as power saving resource allocation schemes, and some applicability conditions have been under discussion since. In RAN1#106 e-meeting, further agreements on conditions when periodic-based, contiguous partial sensing is performed were agreed. In addition, it was agreed that both periodic-based partial sensing and contiguous partial sensing schemes are supported for resource re-evaluation and pre-emption checking [1][2]:
	Agreement
For a resource pool (pre-)configured with at least partial sensing and UE is configured by its higher layer for partial sensing, 
· Periodic-based partial sensing and contiguous partial sensing schemes are supported for resource re-evaluation and pre-emption checking
· FFS details of partial sensing for re-evaluation and pre-emption checking, including any restrictions / conditions on performing PBPS and CPS, subset of resources, timing, candidate resource set (SA) and etc
· Same as in Rel-16, the higher layer indicates a set of resources and/or a set of resources  for re-evaluation and/or pre-emption checking, respectively
· Pre-emption checking is enabled according to the Release-16 interpretation of sl-PreemptionEnable.
· FFS: If additional enhancements are needed for enabling/disabling
· The triggering of re-evaluation and pre-emption checking is as in R16. 



In addition, the following agreement were made in [1] on partial sensing and random resource selection:
	Agreement
When UE performs random resource selection, LTE principle is reused:
· The UE is not required to measure CBR.
· When no SL CBR measurement result is available, a (pre-)configured SL CBR value is used.
Working assumption
For UE performs partial sensing or random resource selection, Rel-16 SL CR evaluation is directly reused.

Agreement
For SL CBR measurement in partial sensing, select one option in the following:
· Option 1, 2, 3: SL RSSI is measured for slots in which the UE performs partial sensing and PSCCH/PSSCH reception over a SL CBR measurement window defined in Rel-16. The calculation of SL CBR is limited within the slots for which the SL RSSI is measured.
· If the number of SL RSSI measurement slots is below a (pre-)configured threshold, FFS the following or other options.
· Option 1: a (pre-)configured SL CBR value is used.
· Option 2: the UE additionally measure a set of slots within the SL CBR measurement window to meet the threshold.
· Option 3: the UE measures an additional set of slots which can be extended outside the SL CBR measurement window to meet the threshold. 
· FFS whether the set of slots in option 2/3 are (pre-) configured or selected by UE implementation.
· Option 4: LTE principle is reused:
· The UE is not required to measure CBR. 
· When no SL CBR measurement result is available, a (pre-)configured SL CBR value is used



While several aspects are still being discussed and primarily pertain to RAN1 procedures, from RAN2 perspective, we need to initiate discussion at least with respect to the signaling impact of supporting both periodic-based partial sensing and random resource selection. In order to meet the WID requirements of power efficient SL operation, both of the above mentioned schemes need to be supported. Note that RAN1 agreements also assume that a resource pool can be (pre-)configured with partial sensing and/or random selection from higher layers. To this end, it seems straightforward to reuse the LTE design as baseline, whereby each common resource pool contains configuration that indicates the allowed resource selection mechanism(s), i.e. partial sensing and/or random selection (using resourceSelectionConfigP2X). Similarly, this configuration can also be included as part of pre-configuration for OOC operation.
Proposal 1:	Sidelink resource pool shall be configured to indicate support of allowed resource selection mechanism i.e. partial sensing and/or random selection, reusing LTE design as baseline.

In addition, some enhancements compared to LTE design may need to be considered. For instance, re-evaluation and pre-emption checking of resources based on priority indication has been introduced in NR sidelink and has been agreed to be applicable for resources selected at least via partial sensing. Similarly, in NR, the UE can be allowed to reserve a sidelink resource for an initial transmission of a TB by an SCI associated with a different TB, based on sensing and resource selection procedure (i.e. using sl-MultiReserveResource). Therefore, in these cases, the partial sensing and random resource selection schemes also need to be supported for resource re-evaluation and pre-emption checking. Of course, the need for and the design of any enhancements of these mechanisms, e.g. CBR measurement during partial sensing and how to evaluate SL CR is still being discussed in RAN1, so RAN2 needs to wait for RAN1 progress.
Proposal 2:	RAN2 is proposed to agree that Rel-16 mechanism of resource re-evaluation and pre-emption shall also be adopted as baseline for partial sensing or random resource selection.
Proposal 3:	RAN2 waits for RAN1 design of CBR measurement and CR evaluation mechanism for partial sensing and random resource selection.

Inter-UE coordination
For inter-UE coordination, support for two schemes was agreed upon in RAN1 meeting 104b-e. In RAN1 meeting 105-e, no further conclusions or agreements were made. Details including the conditions for applicability for each scheme are still FFS. Based on the discussion in RAN1, the two schemes are not exclusively activated, and can be enabled concurrently as well. Subsequently, in RAN1#106-bis and RAN1#107 e-meetings, several agreements related to both of the schemes have been made [1] [2], particularly related to the conditions under which UE-B may request for feedback from UE-B.
· Scheme 1: UE-A sends to UE-B a set of preferred/non-preferred resources for UE-B's transmission.
· Scheme 2: UE-A sends to UE-B the presence of expected/potential and/or detected resource conflict on the resources indicated by UE-B's SCI. Based on this, UE-B may determine resources to be re-selected.
It may be required to wait for further progress in RAN1 before conducting detailed and conclusive discussion in RAN2. However, some key areas of consideration can be identified which require further study for inter-UE coordination in RAN2:
1. [bookmark: _Hlk85536792]Supported cast types/Destination ID
Based on the discussions in RAN1, it needs to be determined how the two UEs are selected/configured for inter-UE coordination. Based on further discussion in RAN1 and the criteria which will eventually be identified in RAN1 regarding the identification of coordinating UEs, the authorization and capability information which may be required to support such identification needs to be discussed in RAN2. It also needs to be discussed whether the coordinating or assisting UE-A is actively participating in communication with UE-B, or whether it is a third-party UE, which has unicast links established with the transmitting UEs, with the sole purpose of providing inter-UE coordination information to UE-B without any involvement in the data communication. In our view, at least unicast mode needs to be supported for transmission of request for feedback on resources from the peer UE, which can then directly respond in a unicast way. However, support of groupcast and broadcast operation needs to be discussed, since the requesting UE(s) may need to be able to indicate the destination IDs to generate and send feedback, since typically the resources only need to be indicated to certain UEs that request it (i.e. not broadcasted)

1. Triggering Condition for Inter-UE coordination
The inter-UE coordination signalling can be triggered in a number of ways. 
· It can be explicitly requested by UE-B from UE-A, to forward the set of resources which may be preferred for UE-B’s transmission
· It can be triggered based on a condition or locally available information which may prompt UE-A to send coordination signalling to UE-B.
The triggering condition requires further study in RAN1 and RAN2. A common requirement, however, for all two types of triggers is that the usefulness for inter-UE coordination would depend on how current the coordination information is, that is, it is imperative for inter-UE coordination information to be delivered with low latency and reliably, such that the set of resources forwarded by UE-A to UE-B are not outdated/stale. From RAN2 perspective, the main aspect to consider is whether in addition to the request/feedback based trigger agreed in RAN1, periodic and/or event triggered reporting of inter-UE coordination information needs to be supported for both schemes. In our view, since RAN1 is the main WG responsible for this topic, we should wait for RAN1 discussion and decision on whether periodic or event-triggered reporting needs to be supported.
1. Signalling aspects and message format
[bookmark: _Hlk85538045]As mentioned in 2) above, it is imperative that the inter-UE coordination information is transmitted reliably and also with reduced latency in order to avail its benefits. To this end, it needs to be discussed in RAN2, how this information is signalled, and also the format for the message or container used to carry this information. This signalling could be at the physical layer or higher layers, where the size of the coordination information may be a basic determinant regarding the choice of signalling and message formats. Short coordination messages with small size could utilize SCI signalling format and communicated through L1 signalling. In other cases, PC-5 RRC signalling or MAC CE may be supported. 
Considering scheme 1, note that it has been agreed in RAN1 that MAC CE or 2nd stag SCI can be used as the container to carry this inter-UE coordination information for indicating the non-preferred resource set. In any case, once RAN1 makes an agreement, RAN2 needs to define MAC CE, its associated priority considering the LCP procedure as well as any multiplexing restrictions (i.e. whether the IUC information can be multiplexed with SL data).
For scheme 2, the situation is somewhat similar except PSFCH format 0 is used to convey the presence of expected/potential resource conflict on reserved resource(s) indicated by UE-B’s SCI. It has been discussed in RAN1 whether UE-A can determine conflicting resources based on comparison with a (pre-)configured RSRP threshold. Therefore, the higher layer signaling discussed above also needs to support indication of this priority based RSRP thresholds.

Proposal 4:	RAN2 is proposed to agree that inter-UE coordination is supported at least for unicast operation. FFS on whether groupcast and broadcast modes also need to be supported.
Proposal 5:	Regarding support of periodic and/or event triggered reporting of inter-UE coordination information, it is proposed to wait for RAN1 input.
Proposal 6a:	At least for scheme 1, RAN2 is proposed to define a new SL MAC CE for carrying the set of preferred/non-preferred resource set from UE A to UE B 
Proposal 6b:	As per RAN1 agreements, the following contents can be assumed as baseline for the new SL MAC CE:
· the indication of resource set
· N combinations of TRIV (Time Resource Indicator Value)
· FRIV (Frequency Resource Indicator Value)
· resource reservation period (optional)
1. Conclusion
Based on the discussion above, we have the following proposals:
Proposal 1:	Sidelink resource pool shall be configured to indicate support of allowed resource selection mechanism i.e. partial sensing and/or random selection, reusing LTE design as baseline.
Proposal 2:	RAN2 is proposed to agree that Rel-16 mechanism of resource re-evaluation and pre-emption shall also be adopted as baseline for partial sensing or random resource selection.
Proposal 3:	RAN2 waits for RAN1 design of CBR measurement and CR evaluation mechanism for partial sensing and random resource selection.
Proposal 4:	RAN2 is proposed to agree that inter-UE coordination is supported at least for unicast operation. FFS on whether groupcast and broadcast modes also need to be supported.
Proposal 5:	Regarding support of periodic and/or event triggered reporting of inter-UE coordination information, it is proposed to wait for RAN1 input.
Proposal 6a:	At least for scheme 1, RAN2 is proposed to define a new SL MAC CE for carrying the set of preferred/non-preferred resource set from UE A to UE B 
Proposal 6b:	As per RAN1 agreements, the following contents can be assumed as baseline for the new SL MAC CE:
· the indication of resource set
· N combinations of TRIV (Time Resource Indicator Value)
· FRIV (Frequency Resource Indicator Value)
· resource reservation period (optional)
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