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In this contribution, we provide our view on UE features for expanded and improved NR positioning based on the outcome of updated UE feature list made in RAN1#114 [1].
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FGs for CPP
2.1 Indicated time window
We think that the indicated time window can apply to both UE-assisted and UE-based carrier phase positioning, to eliminate the errors between different TRPs.
Proposal 1: For FG 41-2-3, remove the square bracket on the yellow highlighted part.
	41. NR_pos_enh2
	41-2-3
	Measurement on indicated DL PRS resource sets [within the indicated time window(s) [for UE based and UE assisted]
	Support of Measurement on indicated DL PRS resource sets within the indicated time window(s) [for UE based and UE assisted]
	13-1, FFS more
	No
	N.A.
	Measurement on indicated DL PRS resource sets within the indicated time window(s) [for UE based and UE assisted] is not supported
	Per band
	N.A.
	N.A.
	N.A.
	[Need for location server to know if the feature is supported]
	Optional with capability signaling



2.2 New FGs
In RAN1#113 meeting, carrier phase positioning measurements for UEs in RRC_IDLE states have been supported:
	Agreement
From RAN1’s perspective, carrier phase positioning for UE in RRC_IDLE state is supported for UE-based and UE-assisted positioning in Rel-18.
· Note: No additional specification work is expected specifically related to carrier phase positioning for UE in RRC_IDLE state in RAN1.



Therefore, we propose the following new FG:
Proposal 2: Add a new FG for carrier phase positioning for UEs in RRC_IDLE state.
	41. NR_pos_enh2
	41-2-5
	DL RSCPD reporting based on DL PRS in RRC_IDLE
	1. Support of DL RSCPD reporting based on DL PRS measurement in RRC_IDLE
	
	
	
	
	
	
	
	
	
	



FGs for LPHAP
2.1 New FGs
In RAN1#113 meeting, RAN1 made the following agreement on UE determination of a valid TA. During the last RAN4 meeting, RAN4 reached the consensus that it is feasible to allow UE autonomously adjusts the TA when cell-reselection occurs.
	Agreement
For the determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE state within the SRS positioning validity area, support the following to determine a valid TA:
· The DL reference timing follows the DL timing of current camping cell.
· By default, UE maintains the TA from the last serving cell.
· UE can adjust its UL timing according to the change in DL reference timing.
· If configured by the network, subject to UE capability, UE autonomously adjusts the TA, when cell-reselection happens.
· Send LS to RAN4 asking about feasibility and necessary conditions (e.g. whether the above behaviour applies when the DL reference timing difference between the last camping cell and current camping cell exceeds a threshold and how UE adjusts it, or additional RRM procedure to obtain the timing difference).



Therefore, we think that a new FGs should be added for UE TA adjustment:
Proposal 3: Add a new FG for UE autonomous TA adjustment.
	41. NR_pos_enh2
	41-3-3
	UE autonomous TA adjustments
	1. Support of UE autonomous TA adjustment when cell reselection occurs
	
	
	
	
	
	
	
	
	
	



2.2 DL PRS measurement in IDLE state 
In the last RAN1 meeting, the following FG has been agreed for PRS measurement in RRC_IDLE state:
	41. NR_pos_enh2
	41-3-3
	[Processing capability for/Support of] PRS measurement  in RRC_IDLE
	Support of DL PRS measurement in RRC_IDLE for Rel. 17 methods the UE supports in RRC_INACTIVE [with measurement reporting when UE switches to RRC_CONNECTED mode]
	FFS
	No
	n/a
	
	Per band
	n/a
	n/a
	n/a
	[Need for location server to know if the feature is supported]
	Optional with capability signaling.


During the discussion, and according to TS 38.215 CR, DL PRS measurement in RRC_IDLE state only applies to DL RSTD, DL PRS-RSRP/RSRPP, i.e., multi-RTT is not supported for UEs in RRC_IDLE. But from FGs 27-18a/b/c, Rel-17 methods that the UE supports in RRC_INACTIVE state include DL-TDOA, DL-AoD, and multi-RTT. 
In addition, as stated in the WID, Rel-18 only focused on specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state. Therefore, the square bracket on reporting when UE switches to RRC_CONNECTED state can be removed.
Therefore, we suggest the following update to FG 41-3-3.
Proposal 4: Split FG 41-3-3 into two sub-FGs and updated as follows.
	41. NR_pos_enh2
	41-3-3a
	[Processing capability for/Support of] PRS measurement  in RRC_IDLE for DL-TDOA
	Support of DL PRS measurement in RRC_IDLE for DL-TDOA Rel. 17 methods the UE supportss in RRC_INACTIVE [with measurement reporting when UE switches to RRC_CONNECTED mode]
	FFS
	No
	n/a
	
	Per band
	n/a
	n/a
	n/a
	[Need for location server to know if the feature is supported]
	Optional with capability signaling.

	41. NR_pos_enh2
	41-3-3b
	Support of PRS measurement in RRC_IDLE for DL-AoD
	Support of DL PRS measurement in RRC_IDLE for DL-AoD with measurement reporting when UE switches to RRC_CONNECTED mode
	FFS
	No
	n/a
	
	Per band
	n/a
	n/a
	n/a
	[Need for location server to know if the feature is supported]
	Optional with capability signaling.




FGs for RedCap UE positioning
4.1 PRS Rx FH
In the last RAN1 meeting, it has been additionally agreed to support DL Rx frequency hopping for RRC_INACTIVE and RRC_IDLE states, and separate rows should be added. In addition, based on the response on switching gap between hops, and before and after hops from RAN4, the supported switching time should be reported.
Proposal 5: Regarding FG 41-5-1 for PRS with Rx frequency hopping:
· Define separate rows for RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE.
· Supported switching time should be reported.
	41. NR_pos_enh2
	41-5-1a
	Support of PRS with Rx frequency hopping [and measurement report] [ within a MG] [ in RRC_CONNECTED/RRC_INACTIVE/RRC_IDLE]  for RedCap UEs
	FFS: One component is Frequency domain overlap(s) between hops
FFS: separate row for processing capability
1. Support of PRS measurements with Rx frequency hopping.
2. Switching times between hops, which is supported and reported by the UE
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-5-1b
	Support of PRS with Rx frequency hopping in RRC_INACTIVE for RedCap UEs
	1. Support of PRS measurements with Rx frequency hopping.
2. Switching times between hops, before the first hop and after the last hop, which is supported and reported by the UE
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-5-1c
	Support of PRS with Rx frequency hopping in RRC_IDLE for RedCap UEs
	1. Support of PRS measurements with Rx frequency hopping.
2. Switching times between hops, before the first hop and after the last hop, which is supported and reported by the UE
	
	
	
	
	
	
	
	
	
	



4.2 SRS Tx FH
Similar as the updates of FGs for PRS Rx FH, the following updates for SRS Tx FH are proposed.
Proposal 6: Regarding FG 41-5-2 for SRS with Tx frequency hopping:
· Define separate rows for RRC_CONNECTED and RRC_INACTIVE.
· Supported switching time should be reported.
· Maximum number of hops supported should be reported.
· Overlap PRBs supported should be reported.
	41. NR_pos_enh2
	41-5-2a
	Support of positioning SRS with Tx frequency hopping [in RRC_CONNECTED/RRC_INACTIVE] for RedCap UEs
	1. Support of SRS with Tx frequency hopping.
2. Maximum number of hops, which is supported and reported by the UE.
3. Number of overlap PRBs, which is supported and reported by the UE.
4. Switching time between hops, before the first hop and after the last hop, which is supported and reported by the UE.
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-5-2a
	Support of positioning SRS with Tx frequency hopping in RRC_INACTIVE for RedCap UEs
	1. Support of SRS with Tx frequency hopping.
2. Maximum number of hops, which is supported and reported by the UE.
3. Number of overlap PRBs, which is supported and reported by the UE.
4. Switching time between hops, before the first hop and after the last hop, which is supported and reported by the UE.
	
	
	
	
	
	
	
	
	
	





[bookmark: _Ref31533076]Conclusions
In this contribution, we provide our views on the UE feature list for expanded and improved NR positioning, and the following proposals are made:
Proposal 1: For FG 41-2-3, remove the square bracket on the yellow highlighted part.
	41. NR_pos_enh2
	41-2-3
	Measurement on indicated DL PRS resource sets [within the indicated time window(s) [for UE based and UE assisted]
	Support of Measurement on indicated DL PRS resource sets within the indicated time window(s) [for UE based and UE assisted]
	13-1, FFS more
	No
	N.A.
	Measurement on indicated DL PRS resource sets within the indicated time window(s) [for UE based and UE assisted] is not supported
	Per band
	N.A.
	N.A.
	N.A.
	[Need for location server to know if the feature is supported]
	Optional with capability signaling


Proposal 2: Add a new FG for carrier phase positioning for UEs in RRC_IDLE state.
	41. NR_pos_enh2
	41-2-5
	DL RSCPD reporting based on DL PRS in RRC_IDLE
	1. Support of DL RSCPD reporting based on DL PRS measurement in RRC_IDLE
	
	
	
	
	
	
	
	
	
	


Proposal 3: Add a new FG for UE autonomous TA adjustment.
	41. NR_pos_enh2
	41-3-3
	UE autonomous TA adjustments
	1. Support of UE autonomous TA adjustment when cell reselection occurs
	
	
	
	
	
	
	
	
	
	


Proposal 4: Split FG 41-3-3 into two sub-FGs and updated as follows.
	41. NR_pos_enh2
	41-3-3a
	[Processing capability for/Support of] PRS measurement  in RRC_IDLE for DL-TDOA
	Support of DL PRS measurement in RRC_IDLE for DL-TDOA with measurement reporting when UE switches to RRC_CONNECTED mode
	FFS
	No
	n/a
	
	Per band
	n/a
	n/a
	n/a
	[Need for location server to know if the feature is supported]
	Optional with capability signaling.

	41. NR_pos_enh2
	41-3-3b
	Support of PRS measurement in RRC_IDLE for DL-AoD
	Support of DL PRS measurement in RRC_IDLE for DL-AoD with measurement reporting when UE switches to RRC_CONNECTED mode
	FFS
	No
	n/a
	
	Per band
	n/a
	n/a
	n/a
	[Need for location server to know if the feature is supported]
	Optional with capability signaling.


Proposal 5: Regarding FG 41-5-1 for PRS with Rx frequency hopping:
· Define separate rows for RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE.
· Supported switching time should be reported.
	41. NR_pos_enh2
	41-5-1a
	Support of PRS with Rx frequency hopping [and measurement report] [ within a MG] [ in RRC_CONNECTED/RRC_INACTIVE/RRC_IDLE]  for RedCap UEs
	FFS: One component is Frequency domain overlap(s) between hops
FFS: separate row for processing capability
3. Support of PRS measurements with Rx frequency hopping.
4. Switching times between hops, which is supported and reported by the UE
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-5-1b
	Support of PRS with Rx frequency hopping in RRC_INACTIVE for RedCap UEs
	3. Support of PRS measurements with Rx frequency hopping.
4. Switching times between hops, before the first hop and after the last hop, which is supported and reported by the UE
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-5-1c
	Support of PRS with Rx frequency hopping in RRC_IDLE for RedCap UEs
	3. Support of PRS measurements with Rx frequency hopping.
4. Switching times between hops, before the first hop and after the last hop, which is supported and reported by the UE
	
	
	
	
	
	
	
	
	
	


Proposal 6: Regarding FG 41-5-2 for SRS with Tx frequency hopping:
· Define separate rows for RRC_CONNECTED and RRC_INACTIVE.
· Supported switching time should be reported.
· Maximum number of hops supported should be reported.
· Overlap PRBs supported should be reported.
	41. NR_pos_enh2
	41-5-2a
	Support of positioning SRS with Tx frequency hopping [in RRC_CONNECTED/RRC_INACTIVE] for RedCap UEs
	5. Support of SRS with Tx frequency hopping.
6. Maximum number of hops, which is supported and reported by the UE.
7. Number of overlap PRBs, which is supported and reported by the UE.
8. Switching time between hops, before the first hop and after the last hop, which is supported and reported by the UE.
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-5-2a
	Support of positioning SRS with Tx frequency hopping in RRC_INACTIVE for RedCap UEs
	5. Support of SRS with Tx frequency hopping.
6. Maximum number of hops, which is supported and reported by the UE.
7. Number of overlap PRBs, which is supported and reported by the UE.
8. Switching time between hops, before the first hop and after the last hop, which is supported and reported by the UE.
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