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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]According to the WID of “NR sidelink enhancement” in [1], one of the objectives is to specify resource allocation enhancement‎ as following.
	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.



According to the above objectives, there are two issues should be discussed as following:
· Resource allocation to reduce power consumption;
· Enhancement(s) in mode 2 for enhanced reliability and reduced latency.
In this contribution, we will discuss the solutions on the above issues in RAN2 scope.
Discussion
Resource allocation to reduce power consumption
In Rel-14, the random resource selection and partial sensing mechanisms have been specified for LTE sidelink. When a UE performs the random resource selection and partial sensing for sidelink resource allocation, the UE doesn’t need always to receive and decode the SCI, so that the power consumption can be reduced. In RAN1#103-e meeting, some agreements on the resource allocation mechanism to reduce power consumption [2] were made.

	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

Agreements:
· 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.


In “NR sidelink enhancement” WID, the principle 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 [1]. The agreements of RAN1 are consistent with the principle of Rel-14 LTE sidelink random resource selection and partial sensing.
The following aspects need to be discussed and specified for the random resource selection and partial sensing in RAN2 scope.
· Resource pool configuration
In RAN1#103-e meeting, the agreement of resource pool configuration is that a SL mode 2 resource pool can be (pre-)configured to enable full sensing only, partial sensing only, random resource selection only, or any combination(s) thereof. More than one permission which aiming to enable “random selection”, “partial sensing”, “full sensing”, “either ‎random selection or partial sensing”, “either ‎random selection or full sensing”, “either ‎full sensing or partial sensing” or “‎random selection or partial sensing or full sensing” can be configured to the resource ‎pool. Thus, we think these principles can be used in Rel-17 NR sidelink enhancement.
[bookmark: _Ref54355385]Proposal 1: The following principles on resource pool configuration for the random resource selection and partial ‎sensing can be used:
· ‎gNB may provide one or more resource pool configuration for random resource selection, partial ‎sensing and full sensing in SIB/dedicated signalling. ‎Whether these pool configurations are the same as normal resource pool is up to gNB implementation;
· The permission which aiming to enable “random selection”, “partial sensing”, “full sensing”, “either ‎random selection or partial sensing”, “either ‎random selection or full sensing”, “either ‎full sensing or partial sensing” or “‎random selection or partial sensing or full sensing”  can be configured to a mode 2 resource ‎pool.

· Method for selecting a resource pool
In Rel-14, how to select a resource pool which has the permission of ‎“random selection”, “partial sensing”, or “either ‎random selection or partial sensing”‎ had been discussed. It was agreed that for UEs configured to allow “either random selection or partial sensing”, it is up to UE implementation to select a resource selection method if there are transmission resource pool(s) in which both methods are permitted. If the UE is configured to do partial sensing only, the UE should use partial sensing in the related resource pool (e.g. the UE is not allowed to do random selection). If the eNB doesn’t provide a random selection pool, UEs only supporting random selection cannot perform SL communication. Thus, we also think these principles can be reused in Rel-17 NR sidelink enhancement.
[bookmark: _Ref54355388]Proposal 2: The following principles on Rel-14 resource pool selection for the random resource selection and partial ‎sensing can be reused:
· ‎The resource selection method for both UE configuration and resource pool configuration shall be met, e.g. if the UE is configured to do partial sensing only, and there is at least one resource pool is configured to enable the partial sensing, the UE should use partial sensing to select the resource. If the gNB doesn’t provide resource pool supporting partial sensing, the UE cannot perform SL ‎communication.
· If more than one resource selection methods meet principle 1, it is up to UE ‎implementation to select a resource selection method. 
In RAN1, 2 types of partial sensing are agreed, i.e. periodic-based partial sensing and contiguous partial sensing. 
	Agreement
In periodic-based partial sensing, UE monitoring of periodic sensing occasions between triggering slot n and the first slot of the selected Y candidate slots subject to processing time restriction is performed as part of resource (re)selection.

Agreement
Conditions in which contiguous partial sensing is performed by UE, when at least all of the followings are met:
· L1 [is expected to be or] is triggered by higher layer to report resources for resource (re-)selection in a mode 2 Tx pool
· FFS: When the trigger will be received by L1
· The resource pool is (pre-)configured to enable partial sensing
· Partial sensing is configured by higher layer in the UE


It seems that periodic sensing occasions needs to be introduced for periodic-based partial sensing. However, no agreement on the definition of periodic sensing occasions was made.
Furthermore, RAN1 has agreed to introduce sensing window [n+TA, n+TB] for CPS (contiguous partial sensing). TA and TB values can be zero, positive or negative. TA and TB values or range depend on different operating scenarios or conditions (e.g., periodic/aperiodic traffic, predictability of triggering slot n, remaining PDB, re-evaluation/pre-emption checking, HARQ feedback, CBR/CR parameter, power saving, etc). The details of TA and TB, minimum CPS window size and maximum value / upper bound for TB are FFS. It is suggested to wait for RAN1 progress before we discuss issues of partial sensing‎.
In RAN1#106-e meeting, the agreements on random selection‎ were made:
	Agreement
For random resource selection in a resource pool (pre-)configured with full/partial sensing and random resource selection, down-select to one of the followings in RAN1#106bis-e
· Option 1: A priority threshold value or a range of priority levels is (pre-)configured for the resource pool, below or within which random resource selection is allowed
· Note, lower value means higher priority
· FFS whether resource pool partitioning can be additionally applied
· Option 2: Increase the priority for the transmission based on random selection and indicate the new priority value in the priority field in the 1st-stage SCI
· FFS: An extra field is added in SCI for indicating the original priority value associated with QoS requirement,
· FFS: A 1-bit field in the SCI indicates that the UE is performing random resource selection, or
· FFS: An extra field is added in SCI for indicating the mapping to the original priority value associated with QoS requirement.
· Option 7: Exclude resources reserved by UE performing random selection without re-evaluation / pre-emption checking, regardless of their priorities. E.g. a 1-bit field in the SCI indicates that the UE is performing random resource selection and not performing re-evaluation and pre-emption checking
· Option 12: No special consideration


If option 1 is agreed in RAN1, RAN2 needs to configure priority threshold or priority range for random resource selection. For other options, no further specification impacts in RAN2. It is suggested to wait for RAN1 progress before we discuss issues of random resource selection ‎.
Proposal 3: Suggest RAN2 to wait for RAN1 progress before discussing issues of random selection‎ and partial ‎sensing‎.‎
· CBR measurement
In Rel-14, the behavior on CBR measurement for random selection‎ and partial sensing‎ UEs, i.e., P-UEs, had been discussed. It was agreed that P-UEs do not performs CBR measurement. The configuration parameters can be provided to the UE via eNB dedicated RRC signaling/SIB/pre-configuration. The UE is configured with a mapping table with parameters and the network provides CBR ‎value the UE should use. However, the CBR measurement is more related with RAN1. In RAN1#103-e meeting, some conclusions on UE type [2] were made.
	Conclusion
· SL reception Type A and Type D should be used as the reference for evaluation and designing of SL power saving features in R17. 
· Type A: UE is not capable of performing reception of any SL signals and channels, FFS with exception of performing PSFCH and S-SSB reception (aim to conclude in RAN1#104-e)
· Type D: UE is capable of performing reception of all SL signals and channels defined in R16. It does not preclude UE to perform reception of a subset of SL signals/channels
· If there are evaluations with assumptions other than the above reference, the detailed assumptions need to be reported
· Note: the types and the associated capability defined here are not intended to be defined as Rel-17 UE features as is. 


In RAN1#104-e meeting, further conclusions on UE type [3] were made.
	Conclusion:
· PSFCH reception is not included for Type A UE
· S-SSB reception is not included for Type A UE
· SL reception Type B is additionally added
· Type B: Same as Type A with an exception of performing PSFCH and S-SSB reception
· Note: the same conditions as in RAN1#103-e regarding the context of the discussion of Type A and Type D still apply (also applicable to type B)”


From RAN1’s conclusions, it is clear that type A and type B UE can’t perform CBR measurement. 
In RAN1#103-e meeting, the agreement on congestion control based on CBR and CR for power saving RA schemes is below:
	Agreements:
· 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


Since there isn’t clear solution, and no agreement on congestion control based on CBR in RAN1#104-e meeting. It is suggested to wait for RAN1 progress before we discuss the CBR measurement issue on random selection‎ and partial sensing‎ UEs.
[bookmark: _Ref54355391]Proposal 4: Suggest RAN2 to wait for RAN1 progress before discussing the CBR measurement issue of random selection‎ and partial ‎sensing‎ UEs.‎
Enhancement(s) in mode 2 for enhanced reliability and reduced latency
We think there are two aspects which need to be addressed for this objective, i.e., enhancement(s) in mode 2 for enhanced reliability and reduced latency. There are mainly two mechanisms for enhancements: 
1) Using mode 2b/2d, i.e., one UE assisting/scheduling the other UE’s transmission; 
2) Other enhancements in mode 2 for enhanced reliability and reduced latency. 
For the first one, the scheme of inter-UE coordination in mode 2 is the main enhancement.
For the second one, it is proposed to discuss mixing blind and feedback-based HARQ retransmission.
· Inter-UE Coordination
In the RAN1#103-e meeting, the conclusions on inter-UE coordination:
	· 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
· 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


Furthermore, in RAN1#106-e meeting, RAN1 has agreed that for scheme 1, “A set of resources” can be triggered by an explicit request.
	Agreement
· In scheme 1, the following is supported for UE(s) to be UE-A(s)/UE-B(s) in the inter-UE coordination information transmission triggered by an explicit request in Mode 2:
· A UE that sends an explicit request for inter-UE coordination information can be UE-B
· A UE that received an explicit request from UE-B and sends inter-UE coordination information to the UE-B can be UE-A
· Working assumption At least a destination UE of a TB transmitted by UE-B can be UE A
· The above feature can be enabled or disabled or controlled by (pre-)configuration
· FFS: Details on how to support this, including (pre-)configuration signaling granularity
· FFS: Additional details and conditions on UE-A and UE-B


RAN1 has concluded to exchange “A set of resources” between UE-A and UE-B. But how UE-A sends it to UE-B needs to further discussion. The following options were discussed:
· SCI format 1-A
· New 2nd SCI format
· MAC CE
· PC5-RRC
· PSFCH
Unfortunately, there was no any official agreement on it. And how to transmit the explicit request wasn’t discussed. Thus, in RAN2, it is not suggested to discuss this issue without RAN1 conclusion, since if RAN1’s conclusion is using SCI format 1-A, New 2nd SCI format or PSFCH to carry “A set of resources”, any discussion and agreements in RAN2 will be useless. It is suggested that RAN2 waits for more RAN1 progress before we start the discussion on this issue.
[bookmark: _Ref54355394]Proposal 5: Suggest RAN2 to wait for RAN1 progress before discussing the mechanism of mode 2b/2d.‎
Conclusion
According to the above discussion, the observation and proposals on the above issues are as follows:
Proposal 1: The following principles on resource pool configuration for the random resource selection and partial ‎sensing can be used:
· ‎gNB may provide one or more resource pool configuration for random resource selection, partial ‎sensing and full sensing in SIB/dedicated signalling. ‎Whether these pool configurations are the same as normal resource pool is up to gNB implementation;
· The permission which aiming to enable “random selection”, “partial sensing”, “full sensing”, “either ‎random selection or partial sensing”, “either ‎random selection or full sensing”, “either ‎full sensing or partial sensing” or “‎random selection or partial sensing or full sensing”  can be configured to a mode 2 resource ‎pool.
Proposal 2: The following principles on Rel-14 resource pool selection for the random resource selection and partial ‎sensing can be reused:
· [bookmark: _GoBack]‎The resource selection method for both UE configuration and resource pool configuration shall be met, e.g. if the UE is configured to do partial sensing only, and there is at least one resource pool is configured to enable the partial sensing, the UE should use partial sensing to select the resource. If the gNB doesn’t provide resource pool supporting partial sensing, the UE cannot perform SL ‎communication.
· If more than one resource selection methods meet principle 1, it is up to UE ‎implementation to select a resource selection method.
Proposal 3: Suggest RAN2 to wait for RAN1 progress before discussing issues of random selection‎ and partial ‎sensing‎.‎
Proposal 4: Suggest RAN2 to wait for RAN1 progress before discussing the CBR measurement issue of random selection‎ and partial ‎sensing‎ UEs.‎
Proposal 5: Suggest RAN2 to wait for RAN1 progress before discussing the mechanism of mode 2b/2d.‎
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