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1	Introduction
Positioning for RedCap UE is included Rel-18 WI and RAN4 reached some agreements captured in[1]. This contribution will give our further considerations on remaining issues. 
2	Discussion
	Issue 2-1-2: Relation with Rel-16/Rel-17 positioning for PRS measurements with FH
Agreements:
· All Rel-16 features are supported for RedCap positioning measurement with FH. 
· In addition, reduced number of samples with gaps and reduced Rx beam sweeping factor with gaps are supported for RedCap positioning measurement with FH. TEG is FFS.


For RedCap positioning without FH, it was agreed to support all the Rel-16/Rel-17 positioning features. Further, last meeting agreed to support all Rel-16 features, and reduced samples/Rx beam sweeping factor in Rel-17 for RedCap positioning with FH. Whether to support TEG feature needs further discussion. TEG feature is to improve timing-based measurement accuracy by eliminate group error at Tx/Rx side. For RedCap positioning, latency reduction is important for power saving and that is the reason why reduced samples and reduced Rx beam sweeping factor are considered. Accuracy improvement such as TEG feature is not essential for positioning, and some impacts are identified due to FH operation. We suggest to deprioritize TEG feature at this stage.
Proposal 1: Deprioritize TEG feature for RedCap positioning with FH.
	Agreement
For RedCap UEs, support at least measurements on DL PRS with Rx frequency hopping using a measurement gap
· FFS: details on RedCap UE processing capabilities for DL PRS with Rx frequency hopping and MG
· FFS: the use of a single or multiple instances of a MGs
· FFS: the use of PPW


To further reduce the measurement delay, Rel-17 introduced PRS measurement outside MG but within PPW. For RedCap UE with FH, whether to support DL PRS measurement within PPW will be further studied in RAN1. RAN4 can postpone this issue and wait for RAN1’s conclusion. 
Proposal 2: For RedCap UE with FH, whether to support gapless based PRS measurement is up to RAN1.  
	Issue 2-2-2: CSSF for PRS measurement requirements in RRC connected state without FH
· 	Proposals
· Option 1: HW
· Re-use CSSF definition for non-RedCap UE in clause 9.1.5.2.2 to include the impact of PRS measurement in CSSF definition for RedCap UE in clause 9.1A.5.2.
· 	Option 2: Nokia
· RAN4 to study the measurement types affected by carrier specific scaling factor.
· 	Option 3: E///
· Details of updates to clause 9.1A.5.2 for RedCap positioning are handled via CR discussion.


Regarding CSSF for RedCap PRS measurement without FH, we don’t see much difference among the three options. The CSSF definition for RedCap in clause 9.1A.5.2 should be updated to include the impacts of PRS measurements, and the same principle for non-RedCap UE in Rel-16 can be reused. 
Proposal 3: Update CSSF definition for RedCap UE in clause 9.1A.5.2 to include the impact of PRS by reusing the same principle for non-RedCap UE.
	Issue 2-3-1: Number of samples for defining PRS measurement requirements for RedCap with FH
· Proposals
· Option 1: E/// 
· Positioning measurement with Nsample = 1 or 2 is not supported for RedCap UEs in FH
· Option 2: Xiaomi
· Whether the requirements of measurement reporting for RedCap UE with Rx hopping in case of Nsamples >1 is shall be FFS.  
· For the requirements when the measurements based on multiple hopes within a gap, the case of are Nsamples >1 shall be considered.
· For the requirements when the measurements based on a single hop within a gap, the case of are Nsamples >1 shall NOT be considered.

		 is the number of PRS RSTD measurement samples, where
-	= 1 if the UE supports supportedDL-PRS-ProcessingSamples [34], and the LMF requests the UE to perform positioning measurements with reduced number of samples, and meets the following conditions:
-	PRS bandwidth is within the active BWP and 
-	Magnitude of difference between the serving cell’s SS-RSRP and the neighbor cell’s PRS-RSRP is within 6 dB.
-	= 2 if the UE supports supportedDL-PRS-ProcessingSamples [34], and the LMF requests the UE to perform positioning measurements with reduced number of samples, and does not meet the following conditions:
-	PRS bandwidth is within the active BWP and
-	Magnitude of difference between the serving cell’s SS-RSRP and the neighbor cell’s PRS-RSRP is within 6 dB.
-	= 4 otherwise.


Rel-17 defines both Nsample=1 and Nsample=2 under different conditions as shown above. Rel-18 agrees to support reduced samples for RedCap PRS measurement with FH. However, the exact number of samples, 1 sample or 2 samples, is not determined yet. Considering that some Rx hops will be outside the active BWP, we think Nsample=2 should be used as the baseline.
Proposal 4: For RedCap positioning with FH, consider Nsample=2 as the baseline for reduced sample.
	Issue 2-3-2: Number of Rx beam sweeps for defining PRS measurement requirements for RedCap with FH
· Proposals
· Option 1: E/// 
· For RedCap positioning, requirements are defined only for  (both in FR1 and FR2) for FH case.


It was proposed to define requirements with  only for RedCap positioning with FH. We don’t think it is always feasible for FR2. Even for non-RedCap UE,  is determined by UE capability supportedLowerRxBeamSweepingFactor-FR2 in Rel-17 and it could be larger than 1. It cannot be guaranteed that RedCap UEs always support higher capability with . Therefore, we suggest to follow way in Rel-17 and determine  based on UE capability.
Proposal 5: For RedCap positioning, the reduced Rx beam sweeping factor  in FR2 is determined by UE capability supportedLowerRxBeamSweepingFactor-FR2.
	· Side conditions for 1Rx without FH
· For AWGN channel, re-use the Rel-17 side conditions, and relax accuracy requirements
· The agreement applies for 4 measurement samples case. FFS if it applies for lower number of samples.

	Issue 2-2-1: Side conditions for 1Rx without FH
Agreements:
· RSTD accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-6, [-10], [-10]) dB.
· UE Rx-Tx accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, [-10], [-10]) dB.
· PRS-RSRP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, [-10], [-10]) dB.
· PRS-RSRPP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, [-10], [-10]) dB.


The side conditions for 1Rx RedCap UE without FH are determined. For fading channel, the SINR values for neighbor cells are increased by 3dB to improve the measurement performance with 1Rx. We think these SINR values can be confirmed. Further, the same side conditions for RedCap UE without FH can be reused for RedCap UE with FH.
Proposal 6: Reuse the same side conditions for RedCap positioning without FH as the side conditions for RedCap positioning with FH respectively.
3	Conclusion
Based on latest progress, this contribution gave our considerations on RedCap positioning and the following proposals:
Proposal 1: Deprioritize TEG feature for RedCap positioning with FH.
Proposal 2: For RedCap UE with FH, whether to support gapless based PRS measurement is up to RAN1.  
Proposal 3: Update CSSF definition for RedCap UE in clause 9.1A.5.2 to include the impact of PRS by reusing the same principle for non-RedCap UE.
Proposal 4: For RedCap positioning with FH, consider Nsample=2 as the baseline for reduced sample.
Proposal 5: For RedCap positioning, the reduced Rx beam sweeping factor  in FR2 is determined by UE capability supportedLowerRxBeamSweepingFactor-FR2.
Proposal 6: Reuse the same side conditions for RedCap positioning without FH as the side conditions for RedCap positioning with FH respectively.
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