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1. Introduction
Updated Rel-18 UE features list after RAN1#114bis including expanded and improved NR positioning was made [1]. In this contribution, we present our view on UE features for expanded and improved NR positioning.

2. Discussion on FGs for NR DL and UL carrier phase positioning
2.1. FG41-2-1/1a/2/2a: DL RSCP/RSCPD reporting based on DL PRS in RRC_CONNECTED/INACTIVE
Regarding the note of maximum number of RSCP measurements, whole description has a bracket (i.e., [Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6]). We think the discussion would be related to whether standalone carrier phase positioning measurement/reporting is supported or not. Regarding the support of standalone carrier phase positioning, no consensus has been reached so far.　In our view, Rel-18 NR carrier phase positioning should be non-standalone method to resolve integer ambiguity. Thus, we believe the bracket of the note should be removed.
In addition, we think the note of need for location server can be kept similar to legacy positioning measurement reporting FGs.
Proposal 1: 
· Remove the bracket of the note of maximum number of RSCP measurements in FG41-2-1/1a/2/2a.
· Remove the bracket of the note of need for location server in FG41-2-1/1a/2/2a.
· The FGs can be modified as follows.
	41. NR_pos_enh2
	41-2-1
	DL RSCP reporting based on DL PRS in RRC_CONNECTED
	1. Support of DL RSCP reporting based on DL PRS in RRC_CONNECTED
2. The maximum number of first path PRS RSCP measurements per TRP

	FFS
	No
	n/a
	DL RSCP reporting based on DL PRS in RRC_CONNECTED is not supported
	Per band
	n/a
	n/a
	n/a
	Note: DL RSCP is reported together with UE Rx-Tx time difference measurement

[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-11]

[Need for location server to know if the feature is supported]
	Optional with capability signaling

	41. NR_pos_enh2
	41-2-1a
	DL RSCPD reporting based on DL PRS in RRC_CONNECTED
	1. Support of DL RSCPD reporting based on DL PRS in RRC_CONNECTED
2. The maximum number of first path PRS RSCPD measurements per pair of TRPs
	FFS
	No
	n/a
	DL RSCPD reporting based on DL PRS in RRC_CONNECTED is not supported
	Per band
	n/a
	n/a
	n/a
	Note: DL RSCPD is reported along with measurement report for DL-RSTD

[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6]

[Need for location server to know if the feature is supported]
	Optional with capability signaling

	41. NR_pos_enh2
	41-2-2
	DL RSCP reporting based on DL PRS in RRC_INACTIVE
	Support of DL RSCP reporting based on DL PRS measurement in RRC_INACTIVE
	FFS
	No
	n/a
	DL RSCP reporting based on DL PRS in RRC_INACTIVE is not supported
	Per band
	n/a
	n/a
	n/a
	Note: DL RSCP is reported together with UE Rx-Tx time difference measurement

[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-11]

[Need for location server to know if the feature is supported]
	Optional with capability signaling

	41. NR_pos_enh2
	41-2-2a
	DL RSCPD reporting based on DL PRS in RRC_INACTIVE
	1. Support of DL RSCPD reporting based on DL PRS measurement in RRC_INACTIVE
	FFS
	No
	n/a
	DL RSCPD reporting based on DL PRS in RRC_INACTIVE is not supported
	Per band
	n/a
	n/a
	n/a
	Note: DL RSCPD is reported along with measurement report for DL-RSTD

[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6]

[Need for location server to know if the feature is supported]
	Optional with capability signaling



2.2. FG41-2-3: Measurement on indicated DL PRS resource sets within the indicated time window(s) [for UE based and UE assisted]
We think that the time window would be beneficial not only for UE-based differential CPP measurement but also for UE-assisted differential CPP measurement between the UE and PRU.
Proposal 2: 
· Remove the bracket in ”Feature Group”, “Components” and “Consequence if the feature is not supported by the UE” columns in FG41-2-3 (i.e., keep “for UE based and UE assisted”).
· The FG can be modified as follows.
	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



3. Discussion on FGs for LPHAP (Low Power High Accuracy Positioning)
3.1. FG41-3-1/2: SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state for initial UL BWP/configured outside initial UL BWP
Regarding component 2, we do not think component 2 is necessary since the number of configured cells is not related to UE capability, but it is up to network implementation. Thus, we think component 2 can be removed. 
Regarding prerequisite FGs, RAN1 agreed to introduce separate processing capabilities between FG for initial UL BWP and FG for outside initial UL BWP. In Rel-17, there are two separate capabilities. One is FG27-15 for positioning SRS transmission in RRC_INACTIVE state for initial UL BWP, and another is FG27-15b for positioning SRS transmission in RRC_INACTIVE state configured outside initial UL BWP. FGs in Rel-18 should consider the FGs in Rel-17. Thus, we think that FGs 27-15 and 27-15b should be the prerequisite feature groups of FGs 41-3-1 and 41-3-2, respectively.
Proposal 3: 
· Component 2 can be removed.
· FG27-15 should be the prerequisite feature group of FG41-3-1.
· FG27-15b should be the prerequisite feature group of FG41-3-2.
· The FG can be modified as follows.
	41. NR_pos_enh2
	41-3-1
	SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state for initial UL BWP
	1. SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state for initial UL BWP
[2. Maximum number of configured [cells] for SRS for positioning in RRC_INACTIVE state]
	FFS
27-15
	Yes
	n/a
	 
	Per band
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	41. NR_pos_enh2
	41-3-2
	SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state configured outside initial UL BWP
	Support of SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state configured outside initial UL BWP
	FFS
27-15b
	Yes
	n/a
	 
	Per band
	n/a
	n/a
	n/a
	 
	Optional with capability signalling



3.2. FG41-3-3: Support of PRS measurement in RRC_IDLE
Regarding measurement reporting when UE switches to RRC_CONNECTED mode, UE cannot report measurement results in RRC_IDLE mode, and UE needs to switch to RRC_CONNECTED mode to report the measurement results. Thus, we think the bracket can be removed.
Proposal 4: 
· Remove the bracket [with measurement reporting when UE switches to RRC_CONNECTED mode].
· The FG can be modified as follows.
	41. NR_pos_enh2
	41-3-3
	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.



4. Discussion on FGs for bandwidth aggregation for positioning measurements
4.1. FG41-4-6/7/8: Positioning SRS bandwidth aggregation in RRC_CONNECTED
Bandwidth aggregation feature is supported for any of periodic/semi-persistent/aperiodic SRS for positioning. Thus, a UE should report which SRS resource type(s) are supported for bandwidth aggregation.
Proposal 5: 
· Remove the bracket in ”Components 3/6/7” columns in FG41-4-6/7/8 (i.e., keep “Support of periodic/semi-persistent/aperiodic UL SRS for UL bandwidth aggregation” and “[periodic/semi-persistent/aperiodic]”).
· The FGs can be modified as follows.
	41. NR_pos_enh2
	41-4-6
	Support of pPositioning SRS bandwidth aggregation in RRC_CONNECTED
	[1. The maximum number of supported aggregated carriers in intra band contiguous carriers
2. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE]
[3. Support of periodic/semi-persistent/aperiodic UL SRS for UL bandwidth aggregation]
5. Max number of aggregated SRS resource sets for positioning supported by UE for SRS bandwidth aggregation
6. Maximum number of [periodic/semi-persistent/aperiodic] aggregated SRS resources for bandwidth aggregation
7. Maximum number of [periodic/semi-persistent/aperiodic] aggregated SRS resources for bandwidth aggregation per slot
8. Support the same SRS power reduction across aggregated carriers
	[13-8, 6-2]
	Yes
	n/a
	Positioning SRS bandwidth aggregation in RRC_CONNECTED is not supported 
	[Per band]
	n/a
	n/a
	n/a
	[Component 1 candidate values: {2,3}

Component 2 candidate values:
FR1 bands: {80, 100, 160, 200M}
FR2 bands: {50, 100, 200, 400, 600, 800}]

Component 5 candidate values: {1, 2, 4, 8, 12, 16}

Component 6 candidate values: {1,2,4,8,16,32,64}

Component 7 candidate values: {1,2,3,4,5,6,8,10,12,14}

Note: The UE supports the simultaneous transmission in a coherent manner of 2 or 3 SRS resources in 2 or 3 intra-band contiguous CCs.

Need for location server to know if the feature is supported.
	Optional with capability signaling

	41. NR_pos_enh2
	41-4-7
	Support of pPositioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED
	[1. The maximum number of supported aggregated carriers in intra band contiguous carriers
2. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE]
[3. Support of periodic/semi-persistent/aperiodic UL SRS for UL bandwidth aggregation]
5. Max number of aggregated SRS resource sets for positioning supported by UE for SRS bandwidth aggregation
6. Maximum number of [periodic/semi-persistent/aperiodic] aggregated SRS resources for bandwidth aggregation
7. Maximum number of [periodic/semi-persistent/aperiodic] aggregated SRS resources for bandwidth aggregation per slot
8. Support the same SRS power reduction across aggregated carriers
[9. Guard period]
	FFS
	Yes
	n/a
	Positioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED is not supported 
	[Per band]
	n/a
	n/a
	n/a
	[Component 1 candidate values: {2,3}

Component 2 candidate values:
FR1 bands: {80, 100, 160, 200M}
FR2 bands: {50, 100, 200, 400, 600, 800}]

Component 5 candidate values: {1, 2, 4, 8, 12, 16}

Component 6 candidate values: {1,2,4,8,16,32,64}

Component 7 candidate values: {1,2,3,4,5,6,8,10,12,14}

Note: The UE supports the simultaneous transmission in a coherent manner of 2 or 3 SRS resources in 2 or 3 intra-band contiguous CCs.

Need for location server to know if the feature is supported.

Note: Guard period is needed before and after the aggregated SRS transmissions when SRS resource is configured within a CC without PUSCH/PUCCH is linked for aggregation with an SRS resource configured within an UL active BWP of a UL communication CC
	Optional with capability signaling

	41. NR_pos_enh2
	41-4-8
	Support of pPositioning SRS bandwidth aggregation in RRC_INACTIVE
	[1. The maximum number of supported aggregated carriers in intra band contiguous carriers
2. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE]
[3. Support of periodic/semi-persistent UL SRS for UL bandwidth aggregation]
5. Max number of aggregated SRS resource sets for positioning supported by UE for SRS bandwidth aggregation
6. Maximum number of [periodic/semi-persistent] aggregated SRS resources for bandwidth aggregation
7. Maximum number of [periodic/semi-persistent] aggregated SRS resources for bandwidth aggregation per slot
8. Support the same SRS power reduction across aggregated carriers
	[27-15b]
	Yes
	n/a
	Positioning SRS bandwidth aggregation in RRC_INACTIVE is not supported 
	[Per band]
	n/a
	n/a
	n/a
	[Component 1 candidate values: {2,3}

Component 2 candidate values:
FR1 bands: {80, 100, 160, 200M}
FR2 bands: {50, 100, 200, 400, 600, 800}]

Component 5 candidate values: {1, 2, 4, 8, 12, 16}

Component 6 candidate values: {1,2,4,8,16,32,64}

Component 7 candidate values: {1,2,3,4,5,6,8,10,12,14}

Need for location server to know if the feature is supported.
	Optional with capability signaling



5. Discussion on FGs for positioning for RedCap UEs
5.1. FG41-5-1: PRS measurement with Rx frequency hopping within a MG and measurement report in RRC_CONNECTED for RedCap UEs
Regarding the prerequisite FGs, we think eRedCap UEs can be included. According to the WID on Rel-18 NR positioning enhancement, support for eRedCap is not precluded. 
The WID on Rel-18 eRedCap support is described as follow.
	Complexity/cost reduction
· Further reduced UE complexity in FR1 [RAN1, RAN2, RAN4]
· UE BB bandwidth reduction
· 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH, with 20 MHz RF bandwidth for UL and DL
The other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth.



eRedCap UEs reduce the maximum supported bandwidth to 5 MHz only for PDSCH (for both unicast and broadcast) and PUSCH, while other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth. It is also captured in FG 48-1 (Rel-18 eRedCap capability). Most of components of FG 48-1 reuse the components of FG 28-1. Thus, the capabilities of Rel-17 RedCap and that of Rel-18 eRedCap are very similar except for reduced BB bandwidth for PDSCH/PUSCH and reduced peak data rate that are not related to positioning support.
Since DL PRS and UL SRS for positioning can still be used with up to 20 MHz by eRedCap UEs, frequency hopping for RedCap UEs can be reused to eRedCap UEs without any impact. Since a UE supporting FG 48-1 is not allowed to support FG 28-1, FG 48-1 should also be added to prerequisite FGs for FR41-5-1 so that either FG 28-1 or FG 48-1 shall be reported by UE to support FG 41-5-1. 
Observation 1:
· Frequency hopping support for eRedCap is not precluded in WID.
Observation 2:
· For eRedCap UEs, DL PRS and UL SRS for positioning can still be used with up to 20 MHz, and frequency hopping for RedCap UEs can be reused to eRedCap UEs without any impact except for UE capability aspect.
Proposal 6: 
· FG 48-1 should be added to prerequisite FGs.
 
Regarding the FFS point on the note, RAN1 has not discussed the application of frequency hopping to non-(e)RedCap UE. Different from the expansion to eRedCap UEs, bandwidth and other parameters of non-(e)RedCap UEs are different from the (e)RedCap UEs’. Thus, we think FG 41-5-1 should not be applicable to non-(e)RedCap UEs.
Proposal 7: 
· FG 41-5-1 should not be applicable to non-(e)RedCap UEs.
· The FG can be modified as follows.
	41. NR_pos_enh2
	41-5-1
	PRS measurement with Rx frequency hopping within a MG and measurement reportin RRC_CONNECTED for RedCap UEs
	[1. Maximum DL PRS bandwidth across all hops]
[2. Maximum DL PRS bandwidth per hop
3. Maximum number of hops]
[4. Duration of DL PRS symbols N in units of ms a UE can process every T ms ]
[5. RF Rx retune times between consecutive hops]
[6. Overlapping PRB(s) between adjacent hops]
	13-1, one of {28-1, 48-1}
	Yes
	n/a
	PRS measurement with Rx frequency hopping within a MG and measurement report in RRC_CONNECTED for RedCap UEs is not supported
	Per band
	n/a
	n/a
	n/a
	[Component 1 candidate values:
FR1: {40, 50, 80, 100}
FR2: {100, 200, 400}]
 
[Component 2 candidate values:
FR1: {5, 10, 20}
FR2: {50, 100}
 
Component 3 candidate values: {2,3,4,5,6} ]
 
[Component 4 candidate values:
T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms]
 
[Component 5 candidate values:
FR1: {70us, 140us, 210us}
FR2: {35us, 70us, 140us}]
 
[Component 6 candidate values: {0, 1, 2, 4}]
 
Note 1: The maximum DL PRS bandwidth per hop follows component 1 of FG 13-1
 
Note 2: DL PRS buffering capability follows component 2 of FG 13-1
 
[FFS: whether this FG is applicable to non-Redcap UE]
 
Need for location server to know if the feature is supported.
	Optional with capability signalling



5.2. FG41-5-2: Support of positioning SRS with Tx frequency hopping [in RRC_CONNECTED/RRC_INACTIVE] for RedCap UEs
Regarding “[in RRC_CONNECTED/RRC_INACTIVE]” pert, the related agreement was made at RAN1 #113 meeting. Considering the discussion, we think that the bracket can be removed. (i.e., keep in RRC_CONNECTED/RRC_INACTIVE), and separate capabilities can be introduced.
	Agreement
SRS Tx Frequency hopping is supported for both RRC_CONNECTED and RRC_INACTIVE state.


Regarding the components, the related agreement was made at RAN1#114bis meeting. As in the Note, option 2 needs to be a component of FG41-5-2 and separate FG for option 1 needs to be introduced.
	Agreement
For RedCap UEs positioning transmitting the UL SRS with frequency hopping, regarding the collisions between other UL and DL signals/channels and the UL SRS with frequency hopping, support both of the following options 
· Option 1: UL time window where the UE is not expected to []transmit other signals/channels and is only expected to transmit FH SRS for positioning.
· FFS details of an UL time window
· Note: it implies that UE drops the transmission of other signals/channels and transmits SRS for positioning
· Option 2: new collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels/. Option 2 can apply without [or outside] UL time window (i.e. option 1)
· FFS: details on the collision rules
Note: it is understood that option 2 is a component of the feature for UL SRS Tx hopping (FG 41-5-2), and option 1 is a separate feature group.
Note: UE is not expected to be configured with a SRS for positioning hopping cycle partially overlapping with UTW.


Proposal 8: 
· Separate FG41-5-2 for RRC_CONNECTED state and RRC_INACTIVE state.
· The component about the collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels is necessary for FG41-5-2.
· The separate capability for the support of UL time window for RedCap UEs supporting UL SRS with frequency hopping for positioning is introduced.
· The FG can be modified as follows.
	41. NR_pos_enh2
	41-5-2a
	Support of positioning SRS with Tx frequency hopping [in RRC_CONNECTED/RRC_INACTIVE] for RedCap UEs
	FFS: One component is Frequency domain overlap(s) between hops
FFS: separate row for processing capability

new collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	41. NR_pos_enh2
	41-5-2b
	Support of positioning SRS with Tx frequency hopping [in RRC_CONNECTED/RRC_INACTIVE] for RedCap UEs
	FFS: One component is Frequency domain overlap(s) between hops
FFS: separate row for processing capability

new collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	41. NR_pos_enh2
	41-5-3
	Support of UL time window where the UE is not expected to transmit other signals/channels
	
	
	
	
	
	
	
	
	
	
	



6. Conclusion
[bookmark: _Hlk110260534]In this contribution, we discussed UE features for expanded and improved NR positioning. Based on the discussion, we made following observations and proposals.

FGs for NR DL and UL carrier phase positioning
Proposal 1: 
· Remove the bracket of the note of maximum number of RSCP measurements in FG41-2-1/1a/2/2a.
· Remove the bracket of the note of need for location server in FG41-2-1/1a/2/2a.
· The FGs can be modified as follows.
	41. NR_pos_enh2
	41-2-1
	DL RSCP reporting based on DL PRS in RRC_CONNECTED
	1. Support of DL RSCP reporting based on DL PRS in RRC_CONNECTED
2. The maximum number of first path PRS RSCP measurements per TRP

	FFS
	No
	n/a
	DL RSCP reporting based on DL PRS in RRC_CONNECTED is not supported
	Per band
	n/a
	n/a
	n/a
	Note: DL RSCP is reported together with UE Rx-Tx time difference measurement

[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-11]

[Need for location server to know if the feature is supported]
	Optional with capability signaling

	41. NR_pos_enh2
	41-2-1a
	DL RSCPD reporting based on DL PRS in RRC_CONNECTED
	1. Support of DL RSCPD reporting based on DL PRS in RRC_CONNECTED
2. The maximum number of first path PRS RSCPD measurements per pair of TRPs
	FFS
	No
	n/a
	DL RSCPD reporting based on DL PRS in RRC_CONNECTED is not supported
	Per band
	n/a
	n/a
	n/a
	Note: DL RSCPD is reported along with measurement report for DL-RSTD

[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6]

[Need for location server to know if the feature is supported]
	Optional with capability signaling

	41. NR_pos_enh2
	41-2-2
	DL RSCP reporting based on DL PRS in RRC_INACTIVE
	Support of DL RSCP reporting based on DL PRS measurement in RRC_INACTIVE
	FFS
	No
	n/a
	DL RSCP reporting based on DL PRS in RRC_INACTIVE is not supported
	Per band
	n/a
	n/a
	n/a
	Note: DL RSCP is reported together with UE Rx-Tx time difference measurement

[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-11]

[Need for location server to know if the feature is supported]
	Optional with capability signaling

	41. NR_pos_enh2
	41-2-2a
	DL RSCPD reporting based on DL PRS in RRC_INACTIVE
	1. Support of DL RSCPD reporting based on DL PRS measurement in RRC_INACTIVE
	FFS
	No
	n/a
	DL RSCPD reporting based on DL PRS in RRC_INACTIVE is not supported
	Per band
	n/a
	n/a
	n/a
	Note: DL RSCPD is reported along with measurement report for DL-RSTD

[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6]

[Need for location server to know if the feature is supported]
	Optional with capability signaling



Proposal 2: 
· Remove the bracket in ”Feature Group”, “Components” and “Consequence if the feature is not supported by the UE” columns in FG41-2-3 (i.e., keep “for UE based and UE assisted”).
· The FG can be modified as follows.
	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



FGs for LPHAP (Low Power High Accuracy Positioning)
Proposal 3: 
· Component 2 can be removed.
· FG27-15 should be the prerequisite feature group of FG41-3-1.
· FG27-15b should be the prerequisite feature group of FG41-3-2.
· The FG can be modified as follows.
	41. NR_pos_enh2
	41-3-1
	SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state for initial UL BWP
	1. SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state for initial UL BWP
[2. Maximum number of configured [cells] for SRS for positioning in RRC_INACTIVE state]
	FFS
27-15
	Yes
	n/a
	 
	Per band
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	41. NR_pos_enh2
	41-3-2
	SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state configured outside initial UL BWP
	Support of SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state configured outside initial UL BWP
	FFS
27-15b
	Yes
	n/a
	 
	Per band
	n/a
	n/a
	n/a
	 
	Optional with capability signalling



Proposal 4: 
· Remove the bracket [with measurement reporting when UE switches to RRC_CONNECTED mode].
· The FG can be modified as follows.
	41. NR_pos_enh2
	41-3-3
	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.



FGs for bandwidth aggregation for positioning measurements
Proposal 5: 
· Remove the bracket in ”Components 3/6/7” columns in FG41-4-6/7/8 (i.e., keep “Support of periodic/semi-persistent/aperiodic UL SRS for UL bandwidth aggregation” and “[periodic/semi-persistent/aperiodic]”).
· The FGs can be modified as follows.
	41. NR_pos_enh2
	41-4-6
	Support of pPositioning SRS bandwidth aggregation in RRC_CONNECTED
	[1. The maximum number of supported aggregated carriers in intra band contiguous carriers
2. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE]
[3. Support of periodic/semi-persistent/aperiodic UL SRS for UL bandwidth aggregation]
5. Max number of aggregated SRS resource sets for positioning supported by UE for SRS bandwidth aggregation
6. Maximum number of [periodic/semi-persistent/aperiodic] aggregated SRS resources for bandwidth aggregation
7. Maximum number of [periodic/semi-persistent/aperiodic] aggregated SRS resources for bandwidth aggregation per slot
8. Support the same SRS power reduction across aggregated carriers
	[13-8, 6-2]
	Yes
	n/a
	Positioning SRS bandwidth aggregation in RRC_CONNECTED is not supported 
	[Per band]
	n/a
	n/a
	n/a
	[Component 1 candidate values: {2,3}

Component 2 candidate values:
FR1 bands: {80, 100, 160, 200M}
FR2 bands: {50, 100, 200, 400, 600, 800}]

Component 5 candidate values: {1, 2, 4, 8, 12, 16}

Component 6 candidate values: {1,2,4,8,16,32,64}

Component 7 candidate values: {1,2,3,4,5,6,8,10,12,14}

Note: The UE supports the simultaneous transmission in a coherent manner of 2 or 3 SRS resources in 2 or 3 intra-band contiguous CCs.

Need for location server to know if the feature is supported.
	Optional with capability signaling

	41. NR_pos_enh2
	41-4-7
	Support of pPositioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED
	[1. The maximum number of supported aggregated carriers in intra band contiguous carriers
2. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE]
[3. Support of periodic/semi-persistent/aperiodic UL SRS for UL bandwidth aggregation]
5. Max number of aggregated SRS resource sets for positioning supported by UE for SRS bandwidth aggregation
6. Maximum number of [periodic/semi-persistent/aperiodic] aggregated SRS resources for bandwidth aggregation
7. Maximum number of [periodic/semi-persistent/aperiodic] aggregated SRS resources for bandwidth aggregation per slot
8. Support the same SRS power reduction across aggregated carriers
[9. Guard period]
	FFS
	Yes
	n/a
	Positioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED is not supported 
	[Per band]
	n/a
	n/a
	n/a
	[Component 1 candidate values: {2,3}

Component 2 candidate values:
FR1 bands: {80, 100, 160, 200M}
FR2 bands: {50, 100, 200, 400, 600, 800}]

Component 5 candidate values: {1, 2, 4, 8, 12, 16}

Component 6 candidate values: {1,2,4,8,16,32,64}

Component 7 candidate values: {1,2,3,4,5,6,8,10,12,14}

Note: The UE supports the simultaneous transmission in a coherent manner of 2 or 3 SRS resources in 2 or 3 intra-band contiguous CCs.

Need for location server to know if the feature is supported.

Note: Guard period is needed before and after the aggregated SRS transmissions when SRS resource is configured within a CC without PUSCH/PUCCH is linked for aggregation with an SRS resource configured within an UL active BWP of a UL communication CC
	Optional with capability signaling

	41. NR_pos_enh2
	41-4-8
	Support of pPositioning SRS bandwidth aggregation in RRC_INACTIVE
	[1. The maximum number of supported aggregated carriers in intra band contiguous carriers
2. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE]
[3. Support of periodic/semi-persistent UL SRS for UL bandwidth aggregation]
5. Max number of aggregated SRS resource sets for positioning supported by UE for SRS bandwidth aggregation
6. Maximum number of [periodic/semi-persistent] aggregated SRS resources for bandwidth aggregation
7. Maximum number of [periodic/semi-persistent] aggregated SRS resources for bandwidth aggregation per slot
8. Support the same SRS power reduction across aggregated carriers
	[27-15b]
	Yes
	n/a
	Positioning SRS bandwidth aggregation in RRC_INACTIVE is not supported 
	[Per band]
	n/a
	n/a
	n/a
	[Component 1 candidate values: {2,3}

Component 2 candidate values:
FR1 bands: {80, 100, 160, 200M}
FR2 bands: {50, 100, 200, 400, 600, 800}]

Component 5 candidate values: {1, 2, 4, 8, 12, 16}

Component 6 candidate values: {1,2,4,8,16,32,64}

Component 7 candidate values: {1,2,3,4,5,6,8,10,12,14}

Need for location server to know if the feature is supported.
	Optional with capability signaling



FGs for positioning for RedCap UEs
Observation 1:
· Frequency hopping support for eRedCap is not precluded in WID.
Observation 2:
· For eRedCap UEs, DL PRS and UL SRS for positioning can still be used with up to 20 MHz, and frequency hopping for RedCap UEs can be reused to eRedCap UEs without any impact except for UE capability aspect.
Proposal 6: 
· FG 48-1 should be added to prerequisite FGs.
Proposal 7: 
· FG 41-5-1 should not be applicable to non-(e)RedCap UEs.
· The FG can be modified as follows.
	41. NR_pos_enh2
	41-5-1
	PRS measurement with Rx frequency hopping within a MG and measurement reportin RRC_CONNECTED for RedCap UEs
	[1. Maximum DL PRS bandwidth across all hops]
[2. Maximum DL PRS bandwidth per hop
3. Maximum number of hops]
[4. Duration of DL PRS symbols N in units of ms a UE can process every T ms ]
[5. RF Rx retune times between consecutive hops]
[6. Overlapping PRB(s) between adjacent hops]
	13-1, one of {28-1, 48-1}
	Yes
	n/a
	PRS measurement with Rx frequency hopping within a MG and measurement report in RRC_CONNECTED for RedCap UEs is not supported
	Per band
	n/a
	n/a
	n/a
	[Component 1 candidate values:
FR1: {40, 50, 80, 100}
FR2: {100, 200, 400}]
 
[Component 2 candidate values:
FR1: {5, 10, 20}
FR2: {50, 100}
 
Component 3 candidate values: {2,3,4,5,6} ]
 
[Component 4 candidate values:
T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms]
 
[Component 5 candidate values:
FR1: {70us, 140us, 210us}
FR2: {35us, 70us, 140us}]
 
[Component 6 candidate values: {0, 1, 2, 4}]
 
Note 1: The maximum DL PRS bandwidth per hop follows component 1 of FG 13-1
 
Note 2: DL PRS buffering capability follows component 2 of FG 13-1
 
[FFS: whether this FG is applicable to non-Redcap UE]
 
Need for location server to know if the feature is supported.
	Optional with capability signalling



Proposal 8: 
· Separate FG41-5-2 for RRC_CONNECTED state and RRC_INACTIVE state.
· The component about the collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels is necessary for FG41-5-2.
· The separate capability for the support of UL time window for RedCap UEs supporting UL SRS with frequency hopping for positioning is introduced.
· The FG can be modified as follows.
	41. NR_pos_enh2
	41-5-2a
	Support of positioning SRS with Tx frequency hopping [in RRC_CONNECTED/RRC_INACTIVE] for RedCap UEs
	FFS: One component is Frequency domain overlap(s) between hops
FFS: separate row for processing capability

new collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	41. NR_pos_enh2
	41-5-2b
	Support of positioning SRS with Tx frequency hopping [in RRC_CONNECTED/RRC_INACTIVE] for RedCap UEs
	FFS: One component is Frequency domain overlap(s) between hops
FFS: separate row for processing capability

new collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	41. NR_pos_enh2
	41-5-3
	Support of UL time window where the UE is not expected to transmit other signals/channels
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