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As per the latest revised WID for Rel-17 NR SL enhancement, the objective for SL resource allocation enhancement has been revised as follows [1]:
	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.
· This work should consider the impact of sidelink DRX, if any.
· Study the feasibility and benefit of solution(s) on 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(s) if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following.
· 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 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.


In this paper, we provide an initial discussion on the RAN2 related issues for mode 2 enhancement, including both inter-UE coordination part and power-saved resource allocation part, and discuss the potential impacts from RAN2 perspective based on the latest RAN1 agreements reached in [2].
2 Inter-UE coordination
In the last RAN1 meeting, the following agreements were achieved with respect to inter-UE coordination [2]:
	Conclusion:
· The schemes of inter-UE coordination in Mode 2 are categorized as being based on the following types of “A set of resources” sent by UE-A to UE-B:
· UE-A sends to UE-B the set of resources preferred for UE-B’s transmission
· e.g., based on its sensing result
· UE-A sends to UE-B the set of resources not preferred for UE-B’s transmission
· e.g., based on its sensing result and/or expected/potential resource conflict
· UE-A sends to UE-B the set of resource where the resource conflict is detected
· FFS: details of resource conflict, e.g., including type of resource conflict
· FFS: details of sensing operation at UE-A side
· FFS: which type(s) of resource set information is(are) beneficial/feasible to which cast type(s)
· Note: these different types may be used in combination with each other
· From RAN1 perspective, further study on the feasibility/benefit of inter-UE coordination is required
· Send an LS to RAN plenary
Conclusion:
· For the schemes of inter-UE coordination identified as feasible/beneficial, at least the following aspects are further discussed.
· How/when UE-A determines the contents of ”A set of resources”, including consideration of UL scheduling
· When UE-A sends ”A set of resources” to UE-B, including which UE(s) sends it
· How UE-A and UE-B are determined
· How UE-A sends ”A set of resources” to UE-B, including container used for carrying it, implicitly or explicitly or both
· How/when/whether UE-B receives “A set of resources” and takes it into account in the resource selection for its own transmission
· How/whether to define the relationship between support/signaling of inter-UE coordination and cast type


Basically, the above RAN1 agreements mainly consist of some conclusions on what specific issues are to be further looked into by RAN1 with regard to this topic. The rest of this section are discussed on top of the above RAN1 conclusions from a RAN2 perspective.
Scenarios
It is seen from the summary in RAN1 discussion [3] that, the scenario to be supported for inter-UE coordination is an aspect that should be first determined and concluded. Although there has been no crystal-clear agreed scenarios, the key points under RAN1 conclusions for the supported scenarios can be observed from [3]. As a generic framework shown in Fig.1, UE A signals “a set of resources” to UE B, where UE A is the coordinating UE and UE B is the coordinated UE. If we support inter-UE coordination to all cast types, additional signaling overhead for coordination message transfer may have to be introduced for groupcast or broadcast. This issues has been raised by some companies in RAN1 [3], as it is an important aspect related to the whole scheme design. Also, there were also some discussions in RAN1 on whether the coordinating UE should be one of the two peer UEs involving in the unicast communication, or it can be a third-part UE that exclusively performs coordinating functionalities w/o participation in the actual data communication among the UE(s). 
However, we think what scenarios to be actually supported should be eventually determined by RAN1, along with the feasibility/benefit study as indicated in the WID. The aspects in terms of the supportive scenarios can include, e.g. for what cast type(s) it is supported, whether the coordination is done by a UE as the third party, etc.
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Figure 1: Framework for inter-UE coordination schemes
[bookmark: OLE_LINK7]Proposal 1: The scenarios to be supported for inter-UE coordination is up to RAN1 (e.g. which cast type inter-UE coordination applies, whether there is a third-part coordinating UE, etc.).
[bookmark: OLE_LINK8]Coordinating UE identification
From this subclause on, we discuss what aspects need potential RAN2 work, after RAN1 gets substantial progress and firm conclusions on the inter-UE coordination design. 
Different solutions are now under the RAN1 discussion as seen in [3]. However, irrespective of what specific scheme(s) RAN1 finally decides to support, a fundamental aspect that may need higher layer impact is how to identify the coordinating UE, as it is straightforward that not every UE can be a coordinating UE. In general, the capability and authorization info may need to be considered for such identification. It is also seen that this aspect is also included in the FFS list in RAN1 conclusions (e.g. 	How UE-A and UE-B are determined). Therefore, RAN2 can discuss this aspect based on the progress RAN1 is going to make.
[bookmark: OLE_LINK10]Proposal 2: RAN2 may need to discuss how to identify a coordinating UE by taking into account the factors, e.g. capability, authorization info, etc., based on the supported inter-UE coordination scheme to be concluded by RAN1.
Signaling aspect on “a set of resources” information
Regarding which kind of signaling to carry such “a set of resources” info, RAN1 discussed this issue in the last meeting, where at least the following ways can be considered:
· MAC message 
· PC5-RRC signaling
· New 2nd-stage SCI format
[bookmark: OLE_LINK11]Also, some companies proposed to use some other forms of PHY signaling [3], e.g. PSCCH, PSFCH, new PHY channel, etc. Technically speaking, this (which kink of signaling is used) should be decided by RAN1, as this is related to the timeliness of such inter-UE resource allocation information exchange in SL, as well as the specific contents of the signaling for such “a set of resources” info transfer. The signaling related discussion is also within the FFS list in above RAN1 conclusions (e.g. “	How UE-A sends ”A set of resources” to UE-B, including container used for carrying it, implicitly or explicitly or both”). To this end, RAN2 should follow RAN1 conclusions to be made, and only starts the discussion on the further signaling impacts, after RAN1 decides to use L2/RRC signaling. This discussion, if really carried out in RAN2, obviously also needs to be based on the specific information that is determined as needed by RAN1.
Proposal 3: It is up to RAN1 to decide what kind of signaling is used to carry such “a set of resources” information in SL (e.g. L1 signaling or higher layer signaling).
Proposal 4: If L2/RRC signaling is used to carry such “a set of resources” information, RAN2 to discuss the detailed signaling design based on the specific information that is determined as needed by RAN1.
Conditions when coordinating UE sends “a set of resources” info
As per the latest proposals in [3], for the conditions when a coordinating UE sends “a set of resources” information to the coordinated UE, at least the following options can be considered:
· Option 1: Based on a signaling of triggering or requesting
· Option 2: Based on a pre-defined or (pre)configured triggering condition(s)
For option 2, some criteria checked in the AS can be considered as the (pre)configured triggering condition(s). For example, when the CBR at the coordinating UE side is excessively high, the resource collision probability is high, and thus the coordinating UE may signal “a set of resources” information to the coordinated UE to help reduce the resource collision. By contrast, for option 1, the signaling that triggers/requests the coordinating UE to signal this “a set of resources” information should be defined, although the trigger of this “a set of resources” information itself is not needed.
However, which WG to discuss the trigger of signaling transmission should depend on which layer’s signaling is eventually used. If MAC CE or PC5 RRC message is used, the initiation condition should be handled by RAN2. By contrast, if SCI is used, RAN1 should be responsible for discussing this. Note that the conditions/triggers for the signaling exchange for such “a set of resources” info are also included in the FFS list in RAN1 (e.g. “	When UE-A sends ”A set of resources” to UE-B, including which UE(s) sends it”). Therefore, this discussion should also be carried out after RAN1 has the firm conclusion on the related discussions. 
Proposal 5: If RAN1 determines to use MAC CE or PC5 RRC message to convey the “as set of resources” information, RAN2 to discuss the initiating condition for the coordinating UE to signal this “a set of resources” information (e.g. when the CBR is excessive high, etc.).
3 Resource allocation for power saving
RAN1 reached the following agreements related to power-saving resource allocation:
	Agreements:
· Partial sensing based RA is supported as a power saving RA scheme
· FFS details
· Random resource selection is supported as a power saving RA scheme
· FFS any changes or enhancement
· FFS on conditions to apply random resource selection
· In R17, a SL Mode 2 Tx resource pool can be (pre-)configured to enable full sensing only, partial sensing only, random resource selection only, or any combination(s) thereof
· FFS details, including usage, potential restrictions, whether/how any enhancement or condition is needed for the coexistence of full sensing and power saving RA scheme(s) in a same resource pool, etc.
· Re-evaluation and pre-emption checking are not supported by UEs that do not perform any sensing (i.e. PSCCH reception)
· Re-evaluation and pre-emption checking are supported by UEs that perform sensing
· FFS details and any conditions(s) in which re-evaluation and pre-emption can be performed
· FFS whether/how re-evaluation and pre-emption can be supported by UEs performing random resource selection that do perform sensing
· Note: details about sensing in this context, including when it is performed, are not decided yet.
· Further study congestion control based on CBR and CR for power saving RA schemes
· Identify necessary changes from R16 CBR/CR (if any), including transmission resource selection and transmission parameters that can be adjusted and applicable to power savings RA schemes
· Note: this is not intended to require all UEs to perform sensing for the purpose of CBR measurement


Some discussions from the RAN2 perspective towards this aspect are given in this section.
Impacts on resource pool configuration
Regarding resource pool configuration on resource allocation for power saving, RAN1 discussed this issue in the last meeting, the conclusion was reached as “In R17, a SL Mode 2 Tx resource pool can be (pre-)configured to enable full sensing only, partial sensing only, random resource selection only, or any combination(s) thereof”.
Observation 1: RAN1 reached the agreement that R17 resource pool can be (pre-)configured to enable full sensing only, partial sensing only, random resource selection only, or any combinations(s) thereof.
Based on the above observation, RAN2 needs to work out the signaling for the resource pool configuration that support any combinations of the above resource allocation mechanisms. On the other hand, however, it is also that other potential details on the configuration aspects are also included in the FFS list in RAN1 (e.g. “o	FFS details, including usage, potential restrictions, whether/how any enhancement or condition is needed for the coexistence of full sensing and power saving RA scheme(s) in a same resource pool, etc.”). Therefore, RAN2 needs to wait for more RAN1 agreements in finalizing the signaling aspects for resource pool configuration in R17 eSL.
Proposal 6: RAN2 to wait for more RAN1 progress in finalizing the signaling aspect on how to indicate the supported mode-2 mechanism in the resource pool configuration in R17 eSL.
Partial sensing
In LTE V2X, in order to reduce power consumption, a P-UE which supports partial sensing monitors a subset of the full sensing window (i.e. 1 sec.). Moreover, periodic traffic is what is typically supported for P-UE in LTE V2X, while NR SL will also support aperiodic traffic for commercial use cases. However, the details related to partial sensing, e.g. time length for partial sensing, should be up to RAN1 explicitly leaving the partial sensing details as FFS.
Proposal 7: The details for how the UE performs partial sensing (e.g. time length for partial sensing) is up to RAN1.
Random selection
In LTE V2X, there was a conclusion that in a P2X specific pool which allows both partial sensing and random selection, random selection is carried out in a resource reservation way, i.e. random selection with multiple MAC PDU transmissions. This is specified based on a RAN1 conclusion which motivated from the protection of the performance of partial sensing that shares the same pool with random selection. However, since this is from the performance perspective, whether such a mechanism should be inherited also in Rel-17 NR SL should still be up to RAN1 which also left some FFS points regarding random selection enhancements as in above agreement box. RAN2 needs to wait for RAN1 conclusion before starting any further related discussion. 
Proposal 8: How a UE performs random selection in a resource pool (e.g. one-shot based or resource reservation based) is up to RAN1.
Others
In LTE V2X, a P-UE which needs power saving for resource allocation optionally supports CBR measurement and reporting and zone-based resource allocation. In Rel-17, perhaps a UE that needs to perform power-reduced resource allocation also optionally supports such features. RAN2 may be able to discuss these aspects which are more RAN2 related.
[bookmark: OLE_LINK16]Proposal 9: RAN2 may discuss whether a UE needing power-reduced resource allocation in NR SL:
· optionally supports CBR measurement and reporting;
· optionally supports zone-based operation.
4 Conclusion
[bookmark: OLE_LINK6]This contribution further resource allocation enhancement for NR SL. The observation and proposals are as follows:
Observation 1: RAN1 reached the agreement that R17 resource pool can be (pre-)configured to enable full sensing only, partial sensing only, random resource selection only, or any combinations(s) thereof.
Proposal 1: The scenarios to be supported for inter-UE coordination is up to RAN1 (e.g. which cast type inter-UE coordination applies, whether there is a third-part coordinating UE, etc.).
Proposal 2: RAN2 may need to discuss how to identify a coordinating UE by taking into account the factors, e.g. capability, authorization info, etc., based on the supported inter-UE coordination scheme to be concluded by RAN1.
Proposal 3: It is up to RAN1 to decide what kind of signaling is used to carry such “a set of resources” information in SL (e.g. L1 signaling or higher layer signaling).
Proposal 4: If L2/RRC signaling is used to carry such “a set of resources” information, RAN2 to discuss the detailed signaling design based on the specific information that is determined as needed by RAN1.
Proposal 5: If RAN1 determines to use MAC CE or PC5 RRC message to convey the “as set of resources” information, RAN2 to discuss the initiating condition for the coordinating UE to signal this “a set of resources” information (e.g. when the CBR is excessive high, etc.).
Proposal 6: RAN2 to wait for more RAN1 progress in finalizing the signaling aspect on how to indicate the supported mode-2 mechanism in the resource pool configuration in R17 eSL.
[bookmark: _GoBack]Proposal 7: The details for how the UE performs partial sensing (e.g. time length for partial sensing) is up to RAN1.
Proposal 8: How a UE performs random selection in a resource pool (e.g. one-shot based or resource reservation based) is up to RAN1.
Proposal 9: RAN2 may discuss whether a UE needing power-reduced resource allocation in NR SL:
· optionally supports CBR measurement and reporting;
· optionally supports zone-based operation.
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