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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The sidelink enhancements in Rel-17 are mainly focused on power saving that enables UEs with battery constraint to perform sidelink operations in a power efficient manner, and enhanced reliability and reduced latency to allow the support of URLLC-type sidelink use cases in wider operation scenarios. The latest revised WID for NR sidelink enhancement [1] was approved in the RAN#90-e meeting. The objectives of the new WID are as follows.
	1. Sidelink evaluation methodology update: Define evaluation assumption and performance metric for power saving by reusing TR 36.843 and/or TR 38.840 (to be completed by RAN#89) [RAN1]
· Note: TR 37.885 is reused for the other evaluation assumption and performance metric. Vehicle dropping model B and antenna option 2 shall be a more realistic baseline for highway and urban grid scenarios. 
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.
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
4. Support of new sidelink frequency bands for single-carrier operations [RAN4]
· Support of new sidelink frequency bands should ensure coexistence between sidelink and Uu interface in the same and adjacent channels in licensed spectrum.
· The exact frequency bands are to be determined based on company input during the WI, considering both licensed and ITS-dedicated spectrum in both FR1 and FR2.
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.
6. UE Tx and Rx RF requirement for the new features introduced in this WI [RAN4]
7. UE RRM core requirement for the new features introduced in this WI [RAN4]

Enhancements introduced in Rel-17 should be based on the functionalities specified in Rel-16, and Rel-17 sidelink should be able to coexist with Rel-16 sidelink in the same resource pool. This does not preclude the possibility of operating Rel-17 sidelink in a dedicated resource pool.
The solutions should cover both the operating scenario where the carrier(s) is/are dedicated to ITS and the operating scenario where the carrier(s) is/are licensed spectrum and also used for NR Uu/LTE Uu operation.
The solutions should support the network control of NR sidelink as in Rel-16, i.e., NR Uu controls NR sidelink using Layer 1 and Layer 2 signalling and LTE Uu controls NR sidelink using Layer 2 signalling.
In ITS carriers, it is assumed that any co-channel coexistence requirements and mechanisms of NR sidelink with non-3GPP technologies will not be defined by 3GPP.


In this contribution, we provide our views on RRM requirements impacts for R17 NR sidelink enhancement.
2. Discussion
2.1 RRM requirements for intra-band con-current sidelink operation
In Rel-16 NR V2X, the RRM requirements are specified for V2X SL operation on a V2X carrier which is dedicated to only V2X SL operation and configured with only a PCell on WAN carrier. Only inter-band con-current operation of V2X SL and Uu are supported.
In RAN4#98bis-e meeting, the operation scenarios for NR sidelink enhancement WI were captured in [2].
	· RAN4 allow TDM operation between spectrally partially used PC5 SL and Uu UL/DL operation in a licensed TDD band regardless of adjacent/ non-adjacent carrier (Option 1 as the majority view in 1st round).
· Focus on prioritization on operating scenarios including TDM and FDM.
· 1st priority: TDM
· 2nd priority: FDM with adjacent carrier
· 3rd priority: FDM with non-adjacent carrier


So intra-band con-current sidelink operation in a licensed band are supported in Rel-17. Based on discussions in RF session, it seems TDM operation may have higher priority. From RRM requirements perspective, it would be no problem to define requirements for both TDM and FDM operation scenarios.
For the intra-band con-current sidelink operation with TDM, the impacts on RRM requirements would be that if RRM measurement will be impacted by Uu transmission The scheduling of SL are only on uplink slots for Uu in a TDD band. In our understanding, the scheduling of Uu and SL for TDM should be static or semi-static and no collision would happen. The SL transmission and reception are not impacted by any Uu transmission. Thus, there would be no RRM requirements impact from measurement perspective.
Observation 1. No impact on sidelink RRM measurement requirements due to TDM operation.
There were also discussions in RF session on switching period length, switching location and time mask for intra-band con-current sidelink TDM operation. This would have impact on scheduling availability from RRM requirements perspective. In Rel-16 requirements for scheduling availability when UE is switching between E-UTRA sidelink and NR sidelink. Similarly, requirements for scheduling availability when UE is switching between sidelink and Uu should also be specified in Rel-17. The corresponding RRM requirements can be specified based on conclusion on switching period length and switching location in RF session.
Proposal 1: RRM requirements for scheduling availability when UE is switching between sidelink and Uu should be specified based on conclusion on switching period length and switching location in RF session for TDM based intra-band con-current sidelink operation.

For the intra-band con-current sidelink operation with FDM, the impacts on RRM requirements would depend on how UE behave with FDM operation. There were discussions on “full duplex” and “half duplex” in RF session.  According to [2], the full duplex and half duplex for SL and Uu will be further clarified.
	· Full duplex or half duplex 
· Clarify the meaning of full duplex and half duplex for SL and Uu within the same licensed band together with operating scenarios.


For FDM operation in a licensed band, separated RF chain should be the assumption of UE architecture. In our view, UE should be able to transmit simultaneously on SL and Uu, and UE should also be able to receive on SL and transmit on Uu simultaneously for FDM operation. If this “full duplex” can be assumed then there is no impact on RRM requirements for FDM operation.
Observation 2. No impact on sidelink RRM requirements due to FDM operation if “full duplex” operation is assumed.
Since this is still under discussion, RRM requirements for FDM operation can be further discussed after there is conclusion in RF session.
Proposal 2: RRM requirements for FDM based intra-band con-current sidelink operation need further discussion depending on conclusion on “full duplex” and “half duplex” for SL and Uu in RF session.

2.2 RRM requirements for new features
For the enhancement on resource allocation in Rel-17, we don’t see any potential impact on RRM requirements. RAN4 may further discuss depending of RAN1/RAN2 progress.
Observation 3. No impact on sidelink RRM requirements due to enhancement on resource allocation.

DRX will be introduced as a mechanism for power saving. In Rel-16 the RRM measurement requirements are based on no DRX operation. So, Rel-17 requirements for DRX operation should be specified.
For the SS-RSRP and RSRP measurements when NR cell and E-UTRAN cell as synchronization reference source for initiation/cease of SLSS transmission, the requirements for DRX operation on Uu are specified in Rel-16.
· 12.3.1.1	Initiation/Cease of SLSS transmissions with NR cell as synchronization reference source
· 12.3.1.2	Initiation/Cease of SLSS transmissions with EUTRAN cell as synchronization reference source
According to WID objective, DRX wake-up time on Uu would be aligned with DRX wake-up time on SL.
	· 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


If that is the case then there is no impact to RRM requirements on measurements on NR cell and E-UTRAN cell as synchronization reference source for initiation/cease of SLSS transmission. However, it is not clear for now if each DRX on duration of Uu is aligned with DRX on duration of SL. So, the requirements may need further discussion by taking DRX operation on both Uu and SL into consideration.
For the PSBCH-RSRP measurements when SyncRef UE as synchronization reference resource for initiation/cease of SLSS transmission, and for PSBCH-RSRP measurements for selection/reselection of sidelink synchronization reference source, the requirements in Rel-16 are specified for no DRX operation.
· 12.3.1.4	Initiation/Cease of SLSS transmissions with SyncRef UE as synchronization reference source
· 12.4	Selection / Reselection of V2X Synchronization Reference Source
Therefore, corresponding requirements for DRX operation on SL should be specified for PSBCH-RSRP measurements.
L1 SL-RSRP measurements and congestion control measurements are one shot measurements, requirements should not be impacted by DRX operation on SL.
In summary, the RRM impacts due to DRX operation on SL are proposed as follows.
Proposal 3: RRM requirements impact due to DRX on SL are as in Table 1.
Table 1.
	Requirements
	Comments

	Initiation/Cease of SLSS Transmissions
	12.3.1.1	Initiation/Cease of SLSS transmissions with NR cell as synchronization reference source
	Requirements may be impacted by DRX on SL

	
	12.3.1.2	Initiation/Cease of SLSS transmissions with EUTRAN cell as synchronization reference source

	

	
	12.3.1.4	Initiation/Cease of SLSS transmissions with SyncRef UE as synchronization reference source

	Requirements for DRX on SL are specified.

	Selection / Reselection of V2X Synchronization Reference Source
	
	Requirements for DRX on SL are specified.

	L1 SL-RSRP measurements
	
	Requirements are not impacted by DRX on SL

	Congestion Control measurements
	
	Requirements are not impacted by DRX on SL



There were also discussions on SL transmission timing in RF session as captured in [3]. 
	· Sub-topic 2-1: SL transmission timing
· Options
· Option 1: RAN4 follow existing Rel-16 agreement, i.e. SL transmission timing aligned with DL timing of Uu.
· Option 2: RAN4 reconsider the Rel-16 agreement and to see if SL transmission timing can be aligned with UL timing of Uu.
· WF
· To be further discussed. Send LS to RAN1 if RAN4 have any agreement/ divergence on this issue. 



If it ends up with that SL transmission timing is aligned with UL timing of Uu, then SL initial transmission timing error requirements need to be revised for intra-band con-current sidelink operation.
Observation 4. SL initial transmission timing error requirements for NR cell as synchronization source and E-TRAN as synchronization source may be impacted depending on conclusion on SL transmission timing in RF session.

2.3 Spec structure for sidelink enhancement requirements
In Rel-16, the requirements for V2X are specified in clause 12. The sidelink requirements in the whole clause are for V2X service only. In Rel-17 new services are supported for sidelink as captured in the agreed TP [4].
	Operating scenarios for NR sidelink enhancement WI are as follows:
· (Aspect 1) SL services and Operating band perspectives
· Case 1: Public Safety Service
· Case 1A: Dedicated public safety licensed band such as NR Band 14
· Public safety UE only operated in out-of NW coverage.
· Case 1B: Dedicated public safety licensed band in other licensed bands (depends on inputs from operators)
· Public safety UE operated in both in-NW coverage and out-of-NW coverage.

· Case 2: NR V2X service
· Case 2A: V2X UE in ITS spectrum (e.g. 5.9GHz (n47))
· RAN4 already evaluated in ITS spectrum in Rel-16 NR V2X WI
· Case 2B: V2X UE in FR1 licensed bands (e.g. 4.5GHz(TDD), 2GHz(FDD))
· TDD coexistence evaluated in Rel-16 NR V2X WI
· FDD coexistence need to evaluated to protect legacy system (depends on inputs on operating band from operators)

· Case 3: Other commercial use cases (depends on inputs from operators and other WGs)
· Basic operation can be performed in existing NR SL operating bands.
· If specific operating band is requested, need to add a new operating band in suffix E in TS38.101-1.


So, the slidelink enhancement can be used for multiple services, e.g., public safety service, NR V2X service and other commercial use cases from Rel-17. It is not appropriate to specify Rel-17 sidelink enhancement requirements in clause 12 directly without change of the title. 
In our view there are two options for specification structure. One is sidelink enhancement requirements are specified in a new clause. The requirements can refer to existing Rel-16 requirements as much as possible to simplify requirements. The other option would be to change title of clause 12 to ‘sidelink requirements’ and requirements are specified as service agnostic.
Proposal 4: Specification structure for sidelink enhancement can be as following two options.
Option 1: a new clause with title ‘Sidelink requirements’ for sidelink enhancement.
Option 2: Change clause 12 from ‘V2X requirements’ to ‘Sidelink requirements’

3. Summary
[bookmark: _Hlk23953093]In this contribution we provide our views on RRM requirements impacts for R17 NR sidelink enhancement. Based on analysis following observations and proposals are present.
Observation 1. No impact on sidelink RRM measurement requirements due to TDM operation.
Observation 2. No impact on sidelink RRM requirements due to FDM operation if “full duplex” operation is assumed.
Observation 3. No impact on sidelink RRM requirements due to enhancement on resource allocation.
Observation 4. SL initial transmission timing error requirements for NR cell as synchronization source and E-TRAN as synchronization source may be impacted depending on conclusion on SL transmission timing in RF session.

Proposal 1: RRM requirements for scheduling availability when UE is switching between sidelink and Uu should be specified based on conclusion on switching period length and switching location in RF session for TDM based intra-band con-current sidelink operation.
Proposal 2: RRM requirements for FDM based intra-band con-current sidelink operation need further discussion depending on conclusion on “full duplex” and “half duplex” for SL and Uu in RF session.
Proposal 3: RRM requirements impact due to DRX on SL are as in Table 1.
Table 1.
	Requirements
	Comments

	Initiation/Cease of SLSS Transmissions
	12.3.1.1	Initiation/Cease of SLSS transmissions with NR cell as synchronization reference source
	Requirements may be impacted by DRX on SL

	
	12.3.1.2	Initiation/Cease of SLSS transmissions with EUTRAN cell as synchronization reference source

	

	
	12.3.1.4	Initiation/Cease of SLSS transmissions with SyncRef UE as synchronization reference source

	Requirements for DRX on SL are specified.

	Selection / Reselection of V2X Synchronization Reference Source
	
	Requirements for DRX on SL are specified.

	L1 SL-RSRP measurements
	
	Requirements are not impacted by DRX on SL

	Congestion Control measurements
	
	Requirements are not impacted by DRX on SL


Proposal 4: Specification structure for sidelink enhancement can be as following two options.
Option 1: A new clause with title ‘Sidelink requirements’ for sidelink enhancement.
Option 2: Change clause 12 from ‘V2X requirements’ to ‘Sidelink requirements’
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