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1. Introduction
Following are the objectives for WI on Expanded and Improved NR Positioning [1].

	The objective of this work item is to specify solutions to introduce sidelink ranging/positioning, to introduce integrity for RAT-dependent positioning methods, to enable LPHAP use-case 6 defined in TS 22.104, to improve positioning accuracy, and to introduce support of positioning for RedCap UEs.  

The specific objectives of this work item are:

· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:

· Specify SL PRS for support of sidelink positioning such that the SL PRS uses a comb-based (full RE mapping pattern is not precluded) frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS is used as a starting point [RAN1].

· Specify support for SL PRS bandwidths of up to 100 MHz in FR1 spectrum.

· NOTE: SL PRS transmission in FR2 is not precluded but no FR2 specific aspects will be specified. 

· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].
· Specify support of resource allocation for SL PRS:
· Including resource allocation Scheme 1 and Scheme 2, where Scheme 1 corresponds to a network-centric SL PRS resource allocation and Scheme 2 corresponds to UE autonomous SL PRS resource allocation [RAN1].
· For resource allocation mechanism for SL PRS in Scheme 2: 
· Study and specify support of sensing-based resource allocation, and/or a random resource selection [RAN1].
· Study and specify solutions for congestion control for SL PRS and/or inter-UE coordination for SL-PRS [RAN1].

· Support resource allocation for shared resource pool with Rel-16/17/18 sidelink communication and dedicated resource pool for SL PRS [RAN1].
· NOTE: For SL positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication, backward compatibility with legacy Rel-16/17 UEs should be ensured.
· Specify procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC) [RAN1]. 

· Specify signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].

· Specify reporting signalling and procedures to facilitate support of SL positioning in all coverage scenarios and for PC5-only and joint PC5-Uu scenarios [RAN2, RAN3]: 

· Specify the protocol and procedures for SL positioning between UEs (Protocol for Sidelink positioning procedures (SLPP)).

· Specify the protocol and procedures for SL positioning between UEs and LMF. 
· Specify signalling to NG-RAN for sidelink positioning and ranging service authorizations as needed. [RAN3, RAN2] 

· Specify corresponding new core requirements, as well as identifying and specify the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].
· Specify the error modelling parameters, signalling, and procedures to support UE-based and LMF-based integrity of RAT-dependent positioning methods [RAN2, RAN3].
· Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 including:

· Extending eDRX cycle beyond 10.24s in RRC_INACTIVE state towards meeting the battery life requirement for LPHAP [RAN2, RAN3, RAN4]
· Positioning-specific enhancement for eDRX cycle beyond 10.24s to be defined as part of Rel-18 WI on expanded and improved NR positioning.

· NOTE: Work on this objective should be coordinated with that in Rel-18 WI on eRedCap. Towards this, the feature of extending eDRX cycle beyond 10.24s should be defined as part of Rel-18 WI on eRedCap.

· NOTE: Inputs from RAN1 as necessary may be facilitated via LSs

· For UL and DL+UL positioning for UEs in RRC_INACTIVE state, specify SRS configuration enhancements based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration [RAN2, RAN1, RAN3].
· SRS for positioning configurations in multiple cells [RAN2, RAN1]. 

· Note: Details including issues such as interference, timing advance, spatial relation information, pathloss reference and common SRS parameters across multiple cells can be further discussed during normative work.

· Pre-configuration of one or multiple SRS for positioning configurations [RAN2, RAN3].

· SRS for positioning activation/request procedure(s) [RAN2, RAN1].

· Specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state [RAN2].

· Specify solutions for alignment between eDRX and PRS configurations [RAN2].

· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].
· Specify support of positioning for UEs with Reduced Capabilities (RedCap UEs)

· Specify support of Frequency Hopping (FH) beyond maximum RedCap UE bandwidth for reception of DL PRS and transmission of UL SRS for positioning [RAN1, RAN2].

· NOTE: The complexity of the corresponding capabilities for RedCap UEs should be addressed for the introduction of appropriate capabilities for RedCap UEs.

· Specify RRM requirements for positioning including RRM measurements and procedures for RedCap UEs for both with and without frequency hopping [RAN4].
· Specify bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers [RAN1, RAN2, RAN4].

· Specify signalling and procedures to support aggregation of PRS/SRS (respectively) resources across PFLs/carriers (respectively) for positioning measurements under the assumption that the signals over aggregated resources are transmitted and received (respectively) using a single RF chain (same antenna) [RAN1, RAN2].

· NOTE: The support of bandwidth aggregation for positioning measurements applies only to timing related measurements (e.g., RSTD, RTOA, and UE/gNB Rx-Tx time difference).

· Specify RRM requirements with measurement gaps in connected mode, and in inactive mode, including PRS measurement period/reporting [RAN4].

· Specify physical layer measurements and signalling to support NR DL and UL carrier phase positioning for UE-based, UE-assisted, and NG-RAN node assisted positioning [RAN1, RAN2, RAN3, RAN4].

· Existing DL PRS and UL SRS for positioning are used for NR carrier phase measurements.

· Specify measurements that are limited to a single carrier/PFL. 

· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements without measurement gaps in connected and inactive mode (including PRS measurement period/reporting) and procedures [RAN4].
· Define extensions of signalling, protocol, and procedure for NR positioning enhancement, as needed for the above objectives [RAN3].


In previous meetings, some FGs are agreed [2][3], and the detailed needs to be FFS. In this contribution, we present our views on the UE feature list based on the current progress of Rel-18 positioning.
2. Discussion on NR positioning enhancements UE features 
2.1. UE features for sidelink positioning
Before discussing the detailed UE features, we think all the sidelink positioning capabilities need to inform to UEs especially for out of coverage scenario. So, we suggest putting ‘yes’ for the column regarding capability signaling exchange between UEs
· SL Positioning related features need to inform to UEs, so that the value should be “yes” for the column “Applicable to the capability signaling exchange between UEs”.
41-1-1 Common SL PRS Processing Capability
	13. NR Positioning
	13-1
	Common DL PRS Processing Capability
	1. Maximum DL PRS bandwidth in MHz, which is supported and reported by UE.

a)
FR1 bands: {5, 10, 20, 40, 50, 80, 100}

b)
FR2 bands: {50, 100, 200, 400}

2. DL PRS buffering capability: Type 1 or Type 2

a) Type 1 – sub-slot/symbol level buffering

b) Type 2 – slot level buffering

3. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE.

a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms

b) N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

4. Max number of DL PRS resources that UE can process in a slot under it

a. FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz

b. FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz

Note: The above parameters are reported assuming a configured measurement gap and a maximum ratio of measurement gap length (MGL) / measurement gap repetition period (MGRP) of no more than 30%.


	
	No
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.

Notes for component 3:

a.UE reports one combination of (N, T) values per band, where N is a duration of DL PRS symbols in ms processed every T ms for a given maximum bandwidth (B) in MHz supported by UE

b.UE is not expected to support DL PRS bandwidth that exceeds the reported DL PRS bandwidth value

c.UE DL PRS processing capability is defined for a single positioning frequency layer. UE capability for simultaneous DL PRS processing across positioning frequency layers is not supported in Rel.16 (i.e. for a UE supporting multiple positioning frequency layers, a UE is expected to process one frequency layer at a time)

d.UE DL PRS processing capability is agnostic to DL PRS comb factor configuration

e.The reporting of (N, T) values for maximum BW in MHz is not dependent on SCS

Note: if the UE does not indicate this capability for a band or band combination, the UE does not support this positioning method in this band or band combination.
	Optional with capability signaling


Refer to FG 13-1, we can find that defining common PRS Processing Capability does not mention positioning frequency layer which is a separate UE capability(i.e.,13-2). So, we prefer to remove “across all resource pool” in the naming column.
In addition, we have some concerns about component 2, especially for the description of “active/occupied SL PRS”. This is because this feature is about UE processing capability, adding “active/occupied SL PRS” as component is unclear to us. According to the component 2 candidate value, we think it is more like component 4 in FG 13-1. So, we propose to change component 2 to “Max number of SL PRS resources that UE can process in a slot under it”. Besides, for the value of component 2, the maximum number of PSCCH also needs to be considered. In this case, the value needs to be smaller than “floor (NRB /10 RBs)” 
Lastly, the components 4 and note are unclear to us, so we would like to hear more before introducing them.
Therefore, we propose
· Update 41-1-1 for common SL PRS Processing capability as follows
· Modify component 2 as “Maximum number of SL PRS resources that UE can process in a slot under” to align with FG 13-1
· Remove component 4
	41-1-1 


	Common SL PRS Processing Capability [across all resource pools]
	1. Maximum SL PRS bandwidth in MHz in a resource pool for positioning, which is supported and reported by UE for SL-PRS measurement

2. Maximum number of SL PRS resources that UE can process in a slot under it]

3. Duration of SL PRS symbols N in units of ms a UE can process every T ms assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE.

5. SL PRS buffering capability
	
	Yes
	Yes
	The UE does not support the reception and processing of SL PRS
	Per band
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.
Component 1 candidate values:

FR1 bands: {5, 10, 20, 40, 50, 80, 100}

FR2 bands: {50, 100, 200, 400}

Component 2 candidate values:

FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64, 128} for each SCS: 15kHz, 30kHz, 60kHz

FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64, 128} for each SCS: 60kHz, 120kHz

Component 3 candidate values:

a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms

b) 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: {Type 1 – sub-slot/symbol level buffering, Type 2 – slot level buffering}

	Optional with capability signaling


41-1-2~41-1-3 SL PRS Rx in resource pool
The two UE capabilities (41-1-2~41-1-3) are similar, we suggest changing “SL-PRS resources” based on the main session discussion, and okay to remove other brackets.
· Update 41-1-2 and 41-1-3 as follows

· Change SL PRS patterns to SL PRS resources
	41. NR_pos_enh2
	41-1-2
	Receiving SL-PRS in a shared resource pool
	1. Support SL-PRS resources  in shared resource pool

2. Support receiving SCI format 2D
	15-1, 41-1-1
	Yes
	Yes
	Receiving SL-PRS in a shared resource pool is not supported
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
UE indicating support of FG 41-1-1 must indicate either this feature group or feature group 41-1-3 is supported.
	Optional with capability signaling

	41. NR_pos_enh2
	41-1-3
	Receiving SL-PRS in a dedicated resource pool
	1. Support SL-PRS resources in dedicated resource pool

2. Support receiving SCI format 1B
	15-1, 41-1-1
	Yes
	Yes
	Receiving SL-PRS in a dedicated resource pool is not supported
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
UE support of FG 41-1-1 must indicate either this feature group or feature group 41-1-2 is supported.
	Optional with capability signaling




41-1-4a/b/c SL PRS Tx in resource pool
For 41-1-4a, we prefer to remove highlighted part (i.e., scheme1 and scheme 2), and add 15-2 or 15-5 as prerequisite feature to judge the SL PRS Transmission for scheme 1 and/or scheme 2. 
In addition, we remove the bracket for other highlighted parts with red color to mark it.
· Update 41-1-4 a/b/c as the following with red color.
	41-1-4 a
	Transmitting SL-PRS [scheme 1 and scheme 2] in a shared resource pool 
	1. Support of transmitting SL-PRS [scheme 1 and scheme 2] in a shared resource pool

2. Support transmitting SCI format 2D

3. Support downlink pathloss based open loop power control
	15-2 or 15-3, 41-1-2
	Yes
	Yes
	Transmitting SL-PRS [scheme 1 and scheme 2] in a shared resource pool 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

	41-1-4 b
	Transmitting SL-PRS scheme 1 in a dedicated resource pool
	1. UE can transmit SL-PRS and PSCCH within a slot without PSSCH in dedicated resource pool

2. UE can transmit SL-PRS according to the mapping rule between PSCCH and SL-PRS

3. Support transmitting SCI format 1B

4. Support receiving DCI format 3_2
5. Support open loop power control of SL-PRS
	[15-2, 41-1-3
	Yes
	Yes
	
	Per band
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.


	Optional with capability signaling

	41-1-4 c
	Transmitting SL-PRS scheme 2 in a dedicated resource pool
	1. UE can transmit SL-PRS and PSCCH within a slot without PSSCH in dedicated resource pool

2. UE can transmit SL-PRS according to the mapping rule between PSCCH and SL-PRS

3. Support transmitting SCI format 1B

4. Support open loop power control of SL-PRS
	41-1-3
	Yes
	Yes
	
	Per band
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.


	Optional with capability signaling


41-1-5 Congestion control

For the component 2 in 41-1-5, the related agreement has been achieved as the following. In this case, component 2 needs to be agreed.

	Agreement
In Scheme 2, 

· For a dedicated resource pool for positioning, 

· congestion control can restrict at least the following range of parameters for SL PRS configuration per resource pool by CBR and priority:

· Maximum SL PRS transmission power

· Maximum Number of SL PRS (re-)transmissions

· Discuss further the following four SL PRS transmission parameters: 

· Minimum Periodicity of SL PRS

· Maximum Number of SL PRS resources in a slot

· Maximum comb-size of a SL PRS resource in a slot

· Maximum Number of OFDM symbols of a SL PRS resource in a slot

· For congestion control similar to legacy, the CR limits are (pre)-configured per priority in a resource pool

· Note: Similar to SL communication how to achieve the CR limit is left to UE implementation. 




· Remove shared resource pool for 41-1-5, and update FG 41-1-5 as the following
	41-1-5
	SL-PRS congestion control in a dedicated resource pool
	1) UE can report CBR measurement for SL- PRS to gNB when operating in Mode 1 and mode 2 

2) UE can adjust SL PRS transmission parameters based on CBR measurement and CR limit.

3) UE can process CBR and CR within the time it indicates
	41-1-4
	Yes
	SL-PRS congestion control in a dedicated resource pool is not supported
	
	Per band
	N/A
	N/A
	N/A
	[Component-3 candidate value set

{Congestion process time 1, Congestion process time 2} where

Congestion process time 1: 2, 2, 4, 8 slots for 15, 30, 60, 120 kHz subcarrier spacing.

Congestion process time 2: 2, 4, 8, 16 slots for 15, 30, 60, 120 kHz subcarrier spacing]
Note: component 1 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1
	Optional with capability signaling


41-1-7 SL PRS measurement

For 41-1-7, we prefer to put the detailed measurements as the components rather than separate them as different rows.

· Remove the yellow part for FG 41-1-7 and update as follows
·  The detailed measurements should be seen as the components other than separating as different rows

	41-1-7
	SL PRS measurement for [SL-TDOA DL type/ SL-TDOA UL type /SL-AOA\RTT-type solutions using SL single sided/ RTT-type solutions using SL single sided double-sided] 
	1) The support of SL PRS measurement type: a bit map for the following measurement 
a) Rx-Tx timing difference 

b) RSTD measurement 

c) RTOA measurement 

d) AoA measurement
e) RSRP measurement

f) RSRPP measurement 

2) Max number of SL-PRS measurements per pair of UE 
	41-1-1
	No
	
	
	Per band
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.


	Optional with capability signaling


41-1-11 TDM-based multiplexing
Technically, both transmission and reception are needed for UE. For SL PRS sensing, the transmission can be supported after reception is supported. But if discussing the description of UE feature, removing “transmission/reception” together and putting 41-1-2/3/4c as prerequisite feature are enough to illustrate that the UE supports multiplexing transmission and reception.
In addition, regarding informing gNB of the capability or not, we think the gNB needs to know the UE feature for scheme 1 SL PRS transmission. Therefore, the blue highlighted “No” may need to be changed as “Yes”.
Lastly, the maximum number of TDM groups can be another component.

	Agreement
For a dedicated resource pool, the maximum number of TDM groups for TDM-based multiplexing of SL PRS within a slot is 4.

· Maximum number 4 only applies to the case of comb-2


· Update FG 41-1-11 as the following

· Remove transmission and reception with highlighted 

· Add a component 2 about the maximum number of TDM groups
· Add 41-1-2/3/4c as prerequisite feature to illustrate that multiplexing is supported for a UE

· Change the blue highlighted “No” to yes

	41-1-11
	TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot in dedicated resource pool
	1. Support of TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot in dedicated resource pool 
2. The maximum number of TDM groups for TDM-based multiplexing of SL-PRS
	41-1-2, 41-1-3, 41-1-4
	No Yes
	Yes
	TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot is not supported in dedicated resource pool
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
Component 2 candidate value :{1,2,3,4}

	Optional with capability signaling


41-1-12 Comb-based multiplexing
For 41-1-12, we add 41-1-4 as prerequisite feature, and remove some brackets.

· Update FG 41-1-12 as follows
	41-1-12
	Comb-based multiplexing for SL-PRS reception from different UEs in the same slot
	Support of comb-based multiplexing for SL-PRS reception from different UEs in the same slot in dedicated resource pool
	41-1-4a,
41-1-4b,
41-1-4c
	No
	Yes
	Comb-based multiplexing for SL-PRS reception from different UEs in the same slot is not supported in dedicated resource pool
	Comb-based multiplexing for SL-PRS reception from different UEs in the same slot is not supported in dedicated resource pool
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported


41-1-13 Additional path 
For 41-1-13, in addition to additional path, we are okay to add {1,2} as component 1 candidate value, and mark other changes with red.
· Update FG 41-1-13 as follows
	41-1-13
	Reporting the additional paths for SL positioning
	1. Maximum number of additional detected path timing reporting for K additional paths for SL positioning

2. Support of RSRPP reporting for additional paths
	41-1-7
	No
	Yes
	Reporting the additional paths for SL positioning is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {1, 2, 4, 6, 8}

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


41-1-14 LoS/NLoS indicator 
For 41-1-14, we prefer to remove “per measurement” and mark other changes with red.  
· Update FG 41-1-14 as follows 
· Remove “per measurement”
	41-1-14
	LoS/NLoS indicator for SL positioning [per measurement]
	Support of LoS/NLoS indicator for SL positioning [per measurement]
	41-1-7
	No
	Yes
	LoS/NLoS indicator for SL positioning [per measurement] is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {hard value, hard+soft value}

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


41-1-17 Open loop SL power control
We prefer to keep “dedicated resource pool” since the power control for shared resource pool is the same as communication.

· Update 41-1-17 as follows
· Keep “for dedicated resource pool” in the related column
	41-1-17
	Open loop SL power control and SL RSRP report for dedicated resource pool
	Support of open loop SL pathloss based power control and SL RSRP report for dedicated resource pool for unicast transmissions
	41-1-7
	Yes
	Yes
	Open loop SL power control and SL RSRP report for dedicated resource pool is not supported
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling


41-1-19 ARP related FG

In the last meeting, the ARP related FG was agreed, but some values are FFS, we update the FG as follows
· Update FG 41-1-19 and FG 41-1-19a as the following with red mark
	41-1-19
	ARP location provision for sidelink as assistance data
	The support of providing ARP location support for sidelink  
	41-1-1
	No
	Yes
	UE cannot provide ARP location for sidelink as assistance data
	Per UE
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.


	Optional with capability signaling

	41-1-19a
	Report of Rx ARP-ID with SL positioning measurements
	1) Support providing Rx ARP-ID with SL positioning measurements
2) The maximum number of ARP-ID
	41-1-1
	No
	Yes
	UE cannot report Rx ARP-ID with SL positioning measurements
	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. UE features for carrier phase positioning

41-2-1 Carrier phase reporting in connected state
Considering the following agreements, we prefer to remove the note since single sample carrier phase measurement and symbol level time stamp are supported. 
	Agreement
Each DL RSCP/RSCPD measurement instance is obtained with [image: image2.png]


 sample only.

Agreement
For the timestamp associated with a reported RSCP/RSCPD measurement, NR-TimeStamp, with the granularity of a slot, currently defined in TS 37.355, can be reused as the timestamp. 

· Subject to UE capability, a UE may optionally provide an OFDM symbol index in the timestamp.

· Note: It is up to RAN2/RAN3 how to signal the timestamp




In addition, due to the RSCP is reported with Rx-Tx measurement, FG 13-11 should be added as prerequisite feature. 
· Update 41-2-1 as follows 

· Remove the highlighted note since single sample carrier phase measurement and symbol level time stamp are supported
· Add 13-11 (UE Rx-Tx Measurement Report for Multi-RTT) as prerequisite feature
	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


	13-11
	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


Similar to FG 41-2-1, FG 41-2-1a can be updated as following.
· Update 41-2-1a as follows 

· Remove the highlighted note

· Add 13-6 as prerequisite feature

	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
	13-6
	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


41-2-2 Carrier phase reporting in inactive state

Similar to FG 41-2-1, FG 41-2-2 can be updated as follows.
· Update 41-2-2 as follows
· Remove the highlighted note

· Add 27-18 as prerequisite feature

	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

	27-18c
	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

	41-2-2a
	DL RSCPD reporting based on DL PRS in RRC_INACTIVE
	Support of DL RSCPD reporting based on DL PRS measurement in RRC_INACTIVE
	27-18a
	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


41-2-3
Indicated time window
In our view, the window can be informed for either or both UE-based and UE-assisted positioning. So, the highlighted part is not needed. 

· For 41-2-3, remove the yellow highlighted part
	41-2-3
	Measurement on indicated DL PRS resource sets within the indicated time window(s) for UE based and UE assisted]

	1) Support of DL PRS measurement on indicated DL PRS resource set(s) occurring within indicated time window(s) [for UE based and UE assisted]
	13-1
	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


41-2-4 UE-based Carrier Phase Positioning

To support UE-based carrier phase positioning, the carrier phase measurement should be supported. So, the 41-2-1 and 41-2-2 can be considered as prerequisite feature. Considering only UE-based TDOA is supported, we propose to add 41-2-1a and 41-2-2a as prerequisite feature. 
· Update 41-2-4 as follows:
· Add 41-2-1a and 41-2-2a as prerequisite feature  

	41-2-4
	UE-based Carrier Phase Positioning
	1. Support of carrier phase measurement for UE-based positioning

2. Support of Assistance data for UE-based Carrier Phase Positioning
	41-2-1a, 41-2-2a
	No
	N.A.
	UE-based Carrier Phase Positioning 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.


New FG 1
In addition, considering the following agreement, and the FG 41-3-3 for RRC_IDLE, introducing 41-2-5 for carrier phase measurement in RRC_IDLE is straightforward.
	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.


· Introduce new FG for DL RSCPD measurement based on DL PRS in RRC _IDLE

New FG 2

Considering the following agreement, the new UE feature about symbol-level timestamp should be introduced.
	Agreement
For the timestamp associated with a reported RSCP/RSCPD measurement, NR-TimeStamp, with the granularity of a slot, currently defined in TS 37.355, can be reused as the timestamp. 

· Subject to UE capability, a UE may optionally provide an OFDM symbol index in the timestamp.

· Note: It is up to RAN2/RAN3 how to signal the timestamp


· Introduce new FG for providing an OFDM symbol index in the timestamp associated with a reported RSCP/RSCPD measurement 
2.3. UE features for LPHAP
41-3-1&41-3-2 SRS for positioning in multiple cells in RRC_INACTIVE 
Refer to the UE capability for SRS transmission in RRC_INACTIVE, the configuration of SRS for positioning may be periodical SRS or semi-persistence SRS, corresponding to different separate FGs. 

Therefore, the prerequisite feature groups for periodic SRS or semi-persistence SRS transmission across multiple cells in RRC_INACTIVE may be different. 
So, we add two components for FG 41-3-1 and 41-3-2 as follows. 
· Update FG 41-3-1 and 41-3-2 as following according to Rel-17 UE feature for SRS transmission in RRC_INACTIVE
	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 cells for SRS for positioning configuration


	27-15, or 27-15a
	Yes
	
	SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state for initial UL BWP is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {1,2,4,8,16,32,64}
Need for location server to know if the feature is supported
	Optional with capability signaling

	41-3-2
	SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state configured outside initial UL BWP
	1. Support of SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state configured outside initial UL BWP
2. Maximum number of cells for SRS for positioning configuration


	27-15b, or 27-15c
	Yes
	
	SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state configured outside initial UL BWP is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {1,2,4,8,16,32,64}
Need for location server to know if the feature is supported
	Optional with capability signaling


41-3-3 PRS in RRC_IDLE
Referring to the UE capabilities in Rel-17, PRS processing and measurement in RRC inactive are separate UE capabilities. In this case, the separate rows are preferred for RRC_IDLE.
For 41-3-3, the description is “Support of DL PRS measurement in RRC_IDLE for Rel. 17 methods the UE supports in RRC_INACTIVE”, but we would like to note that PRS measurement in RRC_INACTIVE state for Multi-RTT is supported and no related agreement to support PRS measurement in RRC_IDLE state for Multi-RTT is supported especially considering SRS transmission in RRC_IDLE is not supported.
Therefore, we propose to further discuss whether support PRS measurement in RRC_INACTIVE state for Multi-RTT and highlight the description.
· Further discuss whether to support PRS measurement in RRC_IDLE state for Multi-RTT given SRS transmission in RRC_IDLE is not supported.
· Highlighted the full of description
	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.


New FG 1

Considering the confirmation from RAN4 about “UE autonomously adjusts the TA”, additional FG for ‘UE autonomously adjusts the TA’ may be needed.

· Introduce new FG for UE autonomously adjust the TA for the determination of UL timing in RRC_INACTIVE state within the SRS positioning validity area.
	41. NR_pos_enh2
	41-3-x
	UE autonomously adjust the TA in RRC_INACTIVE state within the SRS positioning validity area
	UE autonomously adjust the TA for the determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE state within the SRS positioning validity area
	41-3-1,

41-3-2
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling


2.4. UE features for Bandwidth aggregation
41-4-1 PRS processing capability
Firstly, “within a MG” in the column of ‘Consequence if the feature is not supported by the UE’ should be kept to align the naming column.
Secondly, refer to single PFL buffer capability, the DL PRS buffering capability can be kept.
Thirdly, due to component 1 being aggregated DL PRS bandwidth, the highlighted part of component 4 can be changed to ‘maximum aggregated DL PRS bandwidth in MHz’.
Lastly, in the ‘description’ column, due to the new component 1 being added for aggregated bandwidth, so, the other serial number needs to be added by 1.
Therefore, we propose
· Update 41-4-1 with blue highlighted as follows, and then the yellow highlighted part can be accepted 
	41. NR_pos_enh2
	41-4-1
	DL PRS processing capabilities for aggregated PRS processing of 2 PFLs in intra-band contiguous within a MG for RRC_CONNECTED sate
	1. Maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE

2. Maximum DL PRS bandwidth in MHz, per PFL

[3. DL PRS buffering capability: Type 1 or Type 2]
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming [maximum aggregated DL PRS bandwidth in MHz], which is supported and reported by UE.

[5. Max number of aggregated DL PRS resources of 2 PFLs that UE can process in a slot under it]
	13-1
	No
	n/a
	DL PRS processing capabilities for aggregated PRS processing of 2 PFLs in intra-band contiguous within a MG for RRC_CONNECTED sate is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100, 160 200}

b) FR2 bands: {50, 100, 200, 400, 800}]
Component 2 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}

b) FR2 bands: {50, 100, 200, 400}]
Component 3 candidate values:

[a) Type 1 – sub-slot/symbol level buffering

b) Type 2 – slot level buffering]
[Component 4 candidate values:
a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280, 2560 } ms

b) 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:

a. FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz

b. FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz]
	Optional with capability signaling.

	41. NR_pos_enh2
	41-4-1a
	DL PRS processing capabilities for aggregated PRS processing of 3 PFLs in intra-band contiguous within a MG for RRC_CONNECTED sate
	1. Maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE

2. Maximum DL PRS bandwidth in MHz, per PFL

[3. DL PRS buffering capability: Type 1 or Type 2]
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming [maximum aggregated DL PRS bandwidth in MHz], which is supported and reported by UE.

[5. Max number of aggregated DL PRS resources of 2 PFLs that UE can process in a slot under it]
	13-1
	No
	n/a
	DL PRS processing capabilities for aggregated PRS processing of 3 PFLs in intra-band contiguous within a MG for RRC_CONNECTED sate is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values:
[a) FR1 bands: {5, 10, 20, 30, 40, 50, 60, 80, 100, 120, 150, 160 , 180, 200. 240, 300}

b) FR2 bands: {50, 100, 200, 300, 400, 600, 800, 1200}]
Component 2 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}

b) FR2 bands: {50, 100, 200, 400}]
Component 3 candidate values:

[a) Type 1 – sub-slot/symbol level buffering

b) Type 2 – slot level buffering]
[Component 4 candidate values:
a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280, 2560,3840 } ms

b) 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:

a. FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz

b. FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz]
	Optional with capability signaling.

	41. NR_pos_enh2
	41-4-1b
	DL PRS processing capabilities for aggregated PRS processing of 2 PFLs in intra-band contiguous for RRC_IDLE and RRC_INACTIVE sate
	1. Maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE

2. Maximum DL PRS bandwidth in MHz, per PFL

[3. DL PRS buffering capability: Type 1 or Type 2]
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming [maximum aggregated DL PRS bandwidth in MHz], which is supported and reported by UE.

[5. Max number of aggregated DL PRS resources of 2 PFLs that UE can process in a slot under it]
	27-6
	No
	n/a
	DL PRS processing capabilities for aggregated PRS processing of 2 PFLs in intra-band contiguous within a MG for RRC_IDLE and RRC_INACTIVE sate is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100, 160 200}

b) FR2 bands: {50, 100, 200, 400, 800}]
Component 2 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}

b) FR2 bands: {50, 100, 200, 400}]
Component 3 candidate values:

[a) Type 1 – sub-slot/symbol level buffering

b) Type 2 – slot level buffering]
[Component 4 candidate values:
a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280, 2560 } ms

b) 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:

a. FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz

b. FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz]
	Optional with capability signaling.

	41. NR_pos_enh2
	41-4-1c
	DL PRS processing capabilities for aggregated PRS processing of 3 PFLs in intra-band contiguous for RRC_IDLE and RRC_INACTIVE sate
	1. Maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE

2. Maximum DL PRS bandwidth in MHz, per PFL

[3. DL PRS buffering capability: Type 1 or Type 2]
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming [maximum aggregated DL PRS bandwidth in MHz], which is supported and reported by UE.

[5. Max number of aggregated DL PRS resources of 2 PFLs that UE can process in a slot under it]
	13-1
	No
	n/a
	DL PRS processing capabilities for aggregated PRS processing of 3 PFLs in intra-band contiguous within a MG for RRC_IDLE and RRC_INACTIVE sate is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values:
[a) FR1 bands: {5, 10, 20, 30, 40, 50, 60, 80, 100, 120, 150, 160 , 180, 200. 240, 300}

b) FR2 bands: {50, 100, 200, 300, 400, 600, 800, 1200}]
Component 2 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}

b) FR2 bands: {50, 100, 200, 400}]
Component 3 candidate values:

[a) Type 1 – sub-slot/symbol level buffering

b) Type 2 – slot level buffering]
[Component 4 candidate values:
a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280, 2560,3840 } ms

b) 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:

a. FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz

b. FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz]
	Optional with capability signaling.


41-4-3~41-4-4 PRS measurement for different method
Referring to Rel-17 UE feature (e.g., FG 27-18), FG 41-4-3~ 41-4-4 can be updated as follows. 
· Update FG 41-4-3~ 41-4-4 as follows
	41-4-3
	Support of PRS bandwidth aggregation in RRC_CONNECTED — DL-TDOA [and Multi-RTT]
	Support of PRS bandwidth aggregation in RRC_CONNECTED for DL-TDOA - location server
	41-4-1
	No
	
	Support of PRS bandwidth aggregation in RRC_CONNECTED e for DL-TDOA is not supported
	per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

Note: Applicable for both UE-assisted and UE-based DL-TDOA


	Optional with capability signaling.

	41-4-3a
	Support of PRS bandwidth aggregation in RRC_CONNECTED —Multi-RTT
	Support of PRS bandwidth aggregation in RRC_CONNECTED for Multi-RTT - location server
	41-4-1
	No
	
	Support of PRS bandwidth aggregation in RRC_CONNECTED for Multi-RTT 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.

	41-4-4
	Support of PRS bandwidth aggregation in RRC_ INACTIVE — DL-TDOA [and Multi-RTT]
	Support of PRS bandwidth aggregation in RRC_ INACTIVE for DL-TDOA - location server
	41-4-1
	No
	
	Support of PRS bandwidth aggregation in RRC_ INACTIVE  for DL-TDOA is not supported
	per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

Note: Applicable for both UE-assisted and UE-based DL-TDOA


	Optional with capability signaling.

	41-4-4
	Support of PRS bandwidth aggregation in RRC_ INACTIVE —Multi-RTT [and Multi-RTT]
	Support of PRS bandwidth aggregation in RRC_ INACTIVE for Multi-RTT - location server
	41-4-1
	No
	
	Support of PRS bandwidth aggregation in RRC_ INACTIVE  for Multi-RTT 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.


41-4-5 PRS measurement in RRC_IDLE 
Due to SRS transmission is not supported in RRC_IDLE, in this case, for FG41-1-5, support of PRS bandwidth aggregation in RRC_IDLE for DL-TDOA only is reasonable. So, we propose. 
· Update FG 41-4-5 as follows.

· Remove Multi-RTT in the FG 41-4-5
	41-4-5
	Support of PRS bandwidth aggregation in RRC_ IDLE — DL-TDOA [and Multi-RTT]
	Support of PRS bandwidth aggregation in RRC_ IDLE for DL-TDOA - location server
	41-4-1
	No
	
	Support of PRS bandwidth aggregation in RRC_ IDLE for DL-TDOA is not supported
	per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

Note: Applicable for both UE-assisted and UE-based DL-TDOA
	Optional with capability signaling.


41-4-6 SRS bandwidth aggregation 
For FG 41-4-6, intra-band contiguous should be added before “RRC_CONNECTED” based on the WID. In addition, we add some components for SRS bandwidth aggregation, such as the carrier number for aggregation, the carrier bandwidth for aggregation
· Regarding FG 41-4-6 UE feature group of UL SRS bandwidth aggregation, add “intra-band contiguous” in the naming of FG and add the components as the following:

· The support of maximum number of supported aggregated carriers

· The support of the larger than 100M for FR1 or 400M for FR2 

· The support of SRS type for UL bandwidth aggregation
· The maximum number for SRS bandwidth aggregation
	41-4-6
	Support of positioning SRS bandwidth aggregation in intra-band contiguous in RRC_CONNECTED
	1. The maximum number of supported aggregated carriers(value:2,3) in Intra band contiguous carriers

2. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE.

a)
FR1 bands: { 80, 100, 160, 200M}

b)
FR2 bands: {50, 100, 200, 400, 600, 800}

3. The support of periodic/semi-persistent/aperiodic UL SRS for UL bandwidth aggregation
4. Maximum SRS bandwidth supported within a single CC 

5. Max number of SRS Resource Sets for positioning supported by UE for SRS bandwidth aggregation

6. Max number of periodic SRS Resources for positioning for SRS bandwidth aggregation

7. Max number of periodic SRS Resources for positioning per slot for SRS bandwidth aggregation

8. Max number of P/SP SRS Resources for positioning for SRS bandwidth aggregation

9. Max number of P/SP SRS Resources for positioning per slot for SRS bandwidth aggregation
Note: The support of simultaneous positioning SRS for UL bandwidth aggregation means the condition can be supported (e.g., the same PAPR across carriers., phase continuity across carriers
	41-6
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	RAN1 kindly requests RAN2 to decide on the necessity for location server to know if the feature is supported
	Optional with capability signaling


41-4-7 SRS bandwidth aggregation independent from UL communication CA
For FG 41-4-7, we add some components for the support of positioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED.
· Regarding FG 41-4-7 UE feature group of UL SRS bandwidth aggregation, add “intra-band contiguous” in the naming of FG and add the components as the following:

· The support of maximum number of supported aggregated carriers

· The support of the larger than 100M for FR1 or 400M for FR2 

· The support of SRS type for UL bandwidth aggregation
	41-4-7
	Support of positioning SRS bandwidth aggregation independent from UL communication CA in intra-band contiguous in RRC_CONNECTED
	1. Support of positioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED
2. Maximum SRS bandwidth supported within a single CC which is independent from UL communication CA

3. The support of periodic/semi-persistent/aperiodic UL SRS for UL bandwidth aggregation independent from UL communication CA in RRC_CONNECTED

4. …
	41-4-6
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	RAN1 kindly requests RAN2 to decide on the necessity for location server to know if the feature is supported
	Optional with capability signaling


41-4-8 SRS bandwidth aggregation in RRC_INACTIVE
Similar to FG 41-4-6, FG 41-4-8 can be updated as follows.
· Regarding FG 41-4-8 UE feature group of UL SRS bandwidth aggregation, add the component as the following:

· The support of maximum number of supported aggregated carriers

· The support of the larger than 100M for FR1 or 400M for FR2 

· The support of SRS type for UL bandwidth aggregation
	41-4-8
	Support of positioning SRS bandwidth aggregation in intra-band contiguous in RRC_INACTIVE 
	1. The maximum number of supported aggregated carriers(value:2,3) in Intra band contiguous carriers

2. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE.

a)
FR1 bands: { 80, 100, 160, 200M}

b)
FR2 bands: {50, 100, 200, 400, 600, 800}

3. The support of periodic/semi-persistent/aperiodic UL SRS for UL bandwidth aggregation
Note: The support of simultaneous positioning SRS for UL bandwidth aggregation means the condition can be supported (e.g., the same PAPR across carriers., phase continuity across carriers
	13-8
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	RAN1 kindly requests RAN2 to decide on the necessity for location server to know if the feature is supported
	Optional with capability signaling


2.5. UE features for RedCap positioning
41-5-1 DL PRS with Rx frequency hopping
FG 41-5-1 in [2] captures UE feature of PRS with Rx frequency hopping as follows.

	41. NR_pos_enh2
	41-5-1
	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
	
	
	
	
	
	
	
	
	
	


Regarding DL PRS Rx frequency hopping reporting, the following agreements were made in previous meetings.
	Agreement (RAN1#112)
For positioning for RedCap UEs with DL PRS Rx Hopping, the UE hops within a DL PRS resource

· FFS: whether there is specification update needed for RAN1

· FFS: remaining details 
Agreement (RAN1#113)
From RAN1 perspective, for DL PRS Rx hopping, a single instance of a measurement gap is used for receiving all the hops for DL PRS with Rx frequency hopping.

· Note: this does not assume that the reported measurement has to be based on a single instance of a measurement gap

· Send an LS to RAN4 to confirm RAN1’s understanding, and if needed ensure that the measurement gap has the proper duration.
Agreement (RAN1#113)
The previous agreement is updated as follows:
Agreement
For DL Rx hopping or UL Tx hopping, support the UE or gNB to report the following:

· A single measurement based on receiving multiple hops of the DL PRS or UL SRS for positioning

· One  measurement where a measurement is associated with one received hop

· FFS: indication of how many received hops / which received hops where used in the measurement report.

· Note: no new measurement definition is introduced in RAN1
· FFS: conditions when the above measurements are reported, and whether the above measurements can be reported together
Agreement (RAN1#114)
PRS Rx frequency hopping for RRC_INACTIVE state and for RRC_IDLE state is supported for a RedCap UE.



Firstly, PRS Rx frequency hopping in RRC_INACTIVE and RRC_IDLE was supported, so corresponding UE capabilities should be captured. In addition, they should be captured in separate rows as Rel-17 capabilities of RRC_INACTIVE. 
Then, based on the agreements, for DL PRS Rx hopping, the following UE capabilities should be reflected in the FG.
· Rx frequency hopping within a DL PRS resource
· Single measurement based on receiving multiple hops
Regarding whether to include measurement based on one hop, we don’t think it’s needed because it’s an existing capability, e.g., based on basic UE capability of FG13-1 supported in Rel-16.
Moreover, based on RAN4 LS [4], for RedCap positioning frequency hopping, the switching time between hops can be the following. 

	· For RedCap UE UL SRS Tx frequency hopping, RAN4 considers the switching time of {70us, 140us} for FR1 as the starting point

· SRS Tx frequency hopping range can be up to 100MHz.

· Which specific value for frequency hopping is applied depends on UE capability, if multiple values are agreed.

· For RedCap UE DL PRS Rx frequency hopping, RAN4 considers the switching time of {70us, 140us} for FR1 as the starting point

· PRS Rx frequency hopping range can be up to 100MHz

· Which specific value for frequency hopping is applied depends on UE capability, if multiple values are agreed


In the LS, the specific value for frequency hopping is applied depending on UE capability, so switching time should be added in the UE feature lists. Similarly, in addition to the switching time between hops, the switching time before the first hop and after the last hop should also be added in the UE feature lists.
For the detailed capabilities for DL PRS Rx hopping such as overlapping bandwidth, detailed DL PRS processing capability, it may depend on RAN4 requirement. For RAN1, it is still not clear which capabilities (e.g., overlapping bandwidth, detailed DL PRS processing capability) are needed, and how these capabilities work. So, in our view, the UE capability of detailed Rx hopping can be determined by RAN4 together with other Rx hopping details.
· For PRS Rx frequency positioning, the following UE capabilities should be reflected in the FG. 
· Rx frequency hopping within a DL PRS resource.
· Single measurement based on receiving multiple hops.
· Switching time between hops and switching time before the first hop and after the last hop.
· The capability in RRC_INACTIVE and RRC_IDLE should be captured and captured in separate rows.
· The UE features of other detailed Rx hopping such as overlapping bandwidth, detailed DL PRS processing capability can be determined by RAN4 together with other Rx hopping details.
· The FG can be modified as the following.
	41. NR_pos_enh2
	41-5-1
	Support of PRS with Rx frequency hopping [and measurement report] [within a MG] [in RRC_CONNECTED/RRC_INACTIVE/RRC_IDLE] for RedCap UEs
	Component 1: Support UE frequency hopping within a DL PRS resource

Component 2: Support single measurement based on receiving multiple hops

Component 3: Support time between hops and switching time before the first hop and after the last hop

FFS: One component is Frequency domain overlap(s) between hops

FFS: separate row for processing capability
	13-1
	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 signalling

	41. NR_pos_enh2
	41-5-x
	Support of PRS with Rx frequency hopping and measurement report in RRC_INACTIVE for RedCap UEs
	Component 1: Support UE frequency hopping within a DL PRS resource

Component 2: Support single measurement based on receiving multiple hops

Component 3: Support time between hops and switching time before the first hop and after the last hop

FFS: One component is Frequency domain overlap(s) between hops

FFS: separate row for processing capability
	41-5-1, 27-6
	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 signalling

	41. NR_pos_enh2
	41-5-xx
	Support of PRS with Rx frequency hopping and measurement report in RRC_IDLE for RedCap UEs
	Component 1: Support UE frequency hopping within a DL PRS resource

Component 2: Support single measurement based on receiving multiple hops

Component 3: Support time between hops and switching time before the first hop and after the last hop

FFS: One component is Frequency domain overlap(s) between hops

FFS: separate row for processing capability
	41-5-1
	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 signalling


41-5-2 SRS for positioning frequency hopping
FG 41-5-1 in [2] captures UE feature of SRS with Tx frequency hopping as follows.
	41. NR_pos_enh2
	41-5-2
	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
	
	
	
	
	
	
	
	
	
	


Regarding SRS for positioning hopping, the following agreements were made in previous meetings.
	Agreement (RAN1#112)
For RedCap UEs, support SRS for positioning frequency hopping by 

· Using a configuration separate from the existing BWP configuration

· FFS: hopping is configured within a SRS resource or across SRS resources
Agreement (RAN1#112bis)
For RedCap UEs, SRS for positioning Tx frequency hopping is configured within one SRS for positioning resource.

Agreement (RAN1#112bis)
For UL SRS Tx hopping, the frequency hopping pattern is configured with overlapping or non-overlapping hops.
· FFS: exact patterns to be supported 

· FFS: whether the overlapping hops may or may not be adjacent in the time domain

· Note: RAN1 assumes that no additional UE requirements shall be specified for the case of Tx hopping with non-overlapping hops compared to the case of Tx hopping with overlapping hops, e.g., a UE is not responsible for keeping phase continuity across the hops in either case of overlapping or non-overlapping hops.
Agreement (RAN1#113)
For the SRS Tx hopping pattern configuration support at least the staircase pattern, including a wrapped staircase pattern.

· Support configuring the starting PRB of the first hop

· FFS: details of signalling of PRB overlap across consecutive hops and bandwidth of each hop
Agreement (RAN1#113)
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 [receive/]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 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.
Agreement (RAN1#114)
For the SRS Tx hopping, both hopping patterns (i.e. one cycle containing all the hops) that can span across slots or fit within one slot are supported.
· FFS: determination of the starting symbol position for each hop
· FFS: duration of each hop

Agreement (RAN1#114)
the RAN1#113 agreement is amended as follow
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.
Agreement (RAN1#114)
SRS for positioning with Tx hopping can be configured outside of the active UL BWP
· The configuration may include SCS, CP size and bandwidth (position and size), which can use a SCS, CP size and bandwidth different from the UL active BWP
Agreement(RAN1#114)
For SRS Tx hopping, the configuration includes:

· a hop bandwidth common to all hops

· FFS: possible values

· a single overlap value can be configured for all hops for the SRS resource

· FFS: possible values 

· The starting slot offset and starting symbol for the SRS resource with tx hopping (first hop)
· FFS: possible values  

· the starting slot offset and symbol for each of the hops following the first hop, 

· Note Up to ran2 to design signaling of the starting position for each hop, i.e. how the SRS resource configuration signaling indicates the starting slot offset and starting symbol for the hops following the first hop

· FFS: possible values 
· The number of consecutive symbols in a hop common to all hops

· FFS: possible values 

· The number of hops 
· FFS: possible values 

· UE does not expect to be configured for any hops across slot boundaries, i.e.the starting position + duration of a hop cannot exceed a slot duration
· FFS: whether/how special handling for the last hop overlap
Agreement (RAN1#114)
The UL time window for UL SRS for positioning with Tx hopping can be configured to be periodic with configurable starting SFN, slot and symbol number, periodicity, duration

· FFS values for starting SFN, slot and symbol number, periodicity and duration


Firstly, the capability in RRC_INACTIVE and RRC_IDLE should be captured in separate rows as Rel-17 capabilities of RRC_INACTIVE.
Correspondingly, for SRS for positioning hopping, the following UE capabilities should be reflected in the FG.

· SRS for positioning with Tx hopping outside of the active UL BWP
· Configuration within one SRS for positioning resource
· Hop bandwidth common to all hops

· Overlap bandwidth for all hops

· The number of consecutive symbols in a hop common to all hops

· Number of hops

· UL time window where the UE is only expected to transmit FH SRS for positioning, which is Option 1 collision rule for FH SRS for positioning
Regarding the new UE capabilities for Option 2 collision rule, it depends on the progress in AI 9.5.5.
In addition, as discussed above, the switching time between hops and switching time before the first hop and after the last hop should be added.
· For SRS for positioning frequency positioning, the following UE capabilities should be captured in the FG. 
· Frequency hopping within one SRS for positioning resource
· Frequency hopping outside of the active UL BWP
· Hop bandwidth common to all hops
· Overlap bandwidth for all hops
· The number of consecutive symbols in a hop
· Number of hops
· Switching time between hops and switching time before the first hop and after the last hop
· UL time window where the UE is only expected to transmit FH SRS for positioning
· The capability in RRC_INACTIVE and RRC_IDLE should be captured in separate rows.
· The FG can be modified as the following.
	41. NR_pos_enh2
	41-5-2
	Support of positioning SRS with Tx frequency hopping [in RRC_CONNECTED/RRC_INACTIVE] for RedCap UEs
	Component 1: Support frequency hopping configuration within one SRS for positioning resource

Component 2: Support frequency hopping outside the active UL BWP

Component 3: Hop bandwidth common to all hops

Component 4: Overlap bandwidth for all hops

Component 5: The number of consecutive symbols in a hop
Component 6: Switching time between hops and switching time before the first hop and after the last hop

Component 7: Support UL time window where the UE is only expected to transmit FH SRS for positioning

FFS: One component is Frequency domain overlap(s) between hops

FFS: separate row for processing capability
	13-8
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.


	Optional with capability signalling

	41. NR_pos_enh2
	41-5-y
	Support of positioning SRS with Tx frequency hopping in RRC_INACTIVE for RedCap UEs
	Component 1: Support frequency hopping configuration within one SRS for positioning resource

Component 2: Support frequency hopping outside the initial UL BWP

Component 3: Hop bandwidth common to all hops

Component 4: Overlap bandwidth for all hops

Component 5: The number of consecutive symbols in a hop
Component 6: Switching time between hops and switching time before the first hop and after the last hop

Component 7: Support UL time window where the UE is only expected to transmit FH SRS for positioning


	41-5-2, 27-15, 27-15b
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.


	Optional with capability sign


New FG 1

In addition to the above FGs, we think the support of intra-slot hopping or inter-slot hopping may correspond to different UE capabilities. In generally, an SRS resource is defined within a slot, however, supporting inter-slot hopping is equivalent to supporting an SRS resource across multiple slots. At the same time, it is also required UE to ensure that the spatial relation of the SRS resource in different slots is the same, the power in different slots is the same, and various errors e.g., Rx/Tx timing error in different slots are within a certain range. While for intra-slot hopping, it is more consistent with the concept of SRS resource within a slot, which may have lower requirements for UE capability.
· For SRS for positioning frequency positioning, introduce a new FG of supporting intra-slot hopping and inter-slot hopping. 
3. Proposal Summary
In this contribution, we provide our views for Rel-18 positioning UE features. Following are the proposals:

· SL Positioning related features need to inform to UEs, so that the value should be “yes” for the column “Applicable to the capability signaling exchange between UEs”..
· Update 41-1-1 for common SL PRS Processing capability as follows
· Modify component 2 as “Maximum number of SL PRS resources that UE can process in a slot under” to align with FG 13-1
· Remove component 4
	41-1-1 


	Common SL PRS Processing Capability [across all resource pools]
	1. Maximum SL PRS bandwidth in MHz in a resource pool for positioning, which is supported and reported by UE for SL-PRS measurement

2. Maximum number of SL PRS resources that UE can process in a slot under it]

3. Duration of SL PRS symbols N in units of ms a UE can process every T ms assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE.

5. SL PRS buffering capability
	
	Yes
	Yes
	The UE does not support the reception and processing of SL PRS
	Per band
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.
Component 1 candidate values:

FR1 bands: {5, 10, 20, 40, 50, 80, 100}

FR2 bands: {50, 100, 200, 400}

Component 2 candidate values:

FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64, 128} for each SCS: 15kHz, 30kHz, 60kHz

FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64, 128} for each SCS: 60kHz, 120kHz

Component 3 candidate values:

a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms

b) 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: {Type 1 – sub-slot/symbol level buffering, Type 2 – slot level buffering}

	Optional with capability signaling


· Update 41-1-2 and 41-1-3 as follows

· Change SL PRS patterns to SL PRS resources
	41. NR_pos_enh2
	41-1-2
	Receiving SL-PRS in a shared resource pool
	1. Support SL-PRS resources  in shared resource pool

2. Support receiving SCI format 2D
	15-1, 41-1-1
	Yes
	Yes
	Receiving SL-PRS in a shared resource pool is not supported
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
UE indicating support of FG 41-1-1 must indicate either this feature group or feature group 41-1-3 is supported.
	Optional with capability signaling

	41. NR_pos_enh2
	41-1-3
	Receiving SL-PRS in a dedicated resource pool
	1. Support SL-PRS resources in dedicated resource pool

2. Support receiving SCI format 1B
	15-1, 41-1-1
	Yes
	Yes
	Receiving SL-PRS in a dedicated resource pool is not supported
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
UE support of FG 41-1-1 must indicate either this feature group or feature group 41-1-2 is supported.
	Optional with capability signaling




· Update 41-1-4 a/b/c as the following with red color
	41-1-4 a
	Transmitting SL-PRS [scheme 1 and scheme 2] in a shared resource pool 
	1. Support of transmitting SL-PRS [scheme 1 and scheme 2] in a shared resource pool

2. Support transmitting SCI format 2D

3. Support downlink pathloss based open loop power control
	15-2 or 15-3, 41-1-2
	Yes
	Yes
	Transmitting SL-PRS [scheme 1 and scheme 2] in a shared resource pool 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

	41-1-4 b
	Transmitting SL-PRS scheme 1 in a dedicated resource pool
	1. UE can transmit SL-PRS and PSCCH within a slot without PSSCH in dedicated resource pool

2. UE can transmit SL-PRS according to the mapping rule between PSCCH and SL-PRS

3. Support transmitting SCI format 1B

4. Support receiving DCI format 3_2
5. Support open loop power control of SL-PRS
	[15-2, 41-1-3
	Yes
	Yes
	
	Per band
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.


	Optional with capability signaling

	41-1-4 c
	Transmitting SL-PRS scheme 2 in a dedicated resource pool
	1. UE can transmit SL-PRS and PSCCH within a slot without PSSCH in dedicated resource pool

2. UE can transmit SL-PRS according to the mapping rule between PSCCH and SL-PRS

3. Support transmitting SCI format 1B

4. Support open loop power control of SL-PRS
	41-1-3
	Yes
	Yes
	
	Per band
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.


	Optional with capability signaling


· Remove shared resource pool for 41-1-5, and update FG 41-1-5 as the following
	41-1-5
	SL-PRS congestion control in a dedicated resource pool
	4) UE can report CBR measurement for SL- PRS to gNB when operating in Mode 1 and mode 2 

5) UE can adjust SL PRS transmission parameters based on CBR measurement and CR limit.

6) UE can process CBR and CR within the time it indicates
	41-1-4
	Yes
	SL-PRS congestion control in a dedicated resource pool is not supported
	
	Per band
	N/A
	N/A
	N/A
	[Component-3 candidate value set

{Congestion process time 1, Congestion process time 2} where

Congestion process time 1: 2, 2, 4, 8 slots for 15, 30, 60, 120 kHz subcarrier spacing.

Congestion process time 2: 2, 4, 8, 16 slots for 15, 30, 60, 120 kHz subcarrier spacing]
Note: component 1 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1
	Optional with capability signaling


· Remove the yellow part for FG 41-1-7 and update as follows
·  The detailed measurement should be seen as the components other than to separate as different rows

	41-1-7
	SL PRS measurement for [SL-TDOA DL type/ SL-TDOA UL type /SL-AOA\RTT-type solutions using SL single sided/ RTT-type solutions using SL single sided double-sided] 
	3) The support of SL PRS measurement type: a bit map for the following measurement 
a) Rx-Tx timing difference 

b) RSTD measurement 

c) RTOA measurement 

d) AoA measurement
e) RSRP measurement

f) RSRPP measurement 

4) Max number of SL-PRS measurements per pair of UE 
	41-1-1
	No
	
	
	Per band
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.


	Optional with capability signaling


· Update FG 41-1-11 as the following

· Remove transmission and reception with highlighted 

· Add a component 2 about the maximum number of TDM groups

· Add 41-1-2/3/4c as Prerequisite feature to illustrate that multiplexing is supported for a UE

· Change blue highlighted “No” to yes

	41-1-11
	TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot in dedicated resource pool
	1. Support of TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot in dedicated resource pool 

2. The maximum number of TDM groups for TDM-based multiplexing of SL-PRS
	41-1-2, 41-1-3, 41-1-4
	No Yes
	Yes
	TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot is not supported in dedicated resource pool
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
Component 2 candidate value :{1,2,3,4}

	Optional with capability signaling


· Update FG 41-1-12 as follows
	41-1-12
	Comb-based multiplexing for SL-PRS reception from different UEs in the same slot
	Support of comb-based multiplexing for SL-PRS reception from different UEs in the same slot in dedicated resource pool
	41-1-4a,
41-1-4b,
41-1-4c
	No
	Yes
	Comb-based multiplexing for SL-PRS reception from different UEs in the same slot is not supported in dedicated resource pool
	Comb-based multiplexing for SL-PRS reception from different UEs in the same slot is not supported in dedicated resource pool
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported


· Update FG 41-1-13 as follows
	41-1-13
	Reporting the additional paths for SL positioning
	1. Maximum number of additional detected path timing reporting for K additional paths for SL positioning

2. Support of RSRPP reporting for additional paths
	41-1-7
	No
	Yes
	Reporting the additional paths for SL positioning is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {1, 2, 4, 6, 8}

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


· Update FG 41-1-14 as follows 
· Remove “per measurement”
	41-1-14
	LoS/NLoS indicator for SL positioning [per measurement]
	Support of LoS/NLoS indicator for SL positioning [per measurement]
	41-1-7
	No
	Yes
	LoS/NLoS indicator for SL positioning [per measurement] is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {hard value, hard+soft value}

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


· Update 41-1-17 as follows
· Keep “for dedicated resource pool” in the related column
	41-1-17
	Open loop SL power control and SL RSRP report for dedicated resource pool
	Support of open loop SL pathloss based power control and SL RSRP report for dedicated resource pool for unicast transmissions
	41-1-7
	Yes
	Yes
	Open loop SL power control and SL RSRP report for dedicated resource pool is not supported
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling


· Update FG 41-1-19 and FG 41-1-19a as following with red mark

	41-1-19
	ARP location provision for sidelink as assistance data
	The support of providing ARP location support for sidelink  
	41-1-1
	No
	Yes
	UE cannot provide ARP location for sidelink as assistance data
	Per UE
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.


	Optional with capability signaling

	41-1-19a
	Report of Rx ARP-ID with SL positioning measurements
	3) Support providing Rx ARP-ID with SL positioning measurements
4) The maximum number of ARP-ID
	41-1-1
	No
	Yes
	UE cannot report Rx ARP-ID with SL positioning measurements
	Per band
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.


	Optional with capability signaling


· Update 41-2-1 as follows 

· Remove the highlighted note since single sample carrier phase measurement and symbol level time stamp are supported
· Add 13-11 (UE Rx-Tx Measurement Report for Multi-RTT) as prerequisite feature
	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


	13-11
	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


· Update 41-2-1a as follows 

· Remove the highlighted note

· Add 13-6 as prerequisite feature

	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
	13-6
	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


· Update 41-2-2 as follows 

· Remove the highlighted note

· Add 27-18 as prerequisite feature

	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

	27-18c
	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

	41-2-2a
	DL RSCPD reporting based on DL PRS in RRC_INACTIVE
	Support of DL RSCPD reporting based on DL PRS measurement in RRC_INACTIVE
	27-18a
	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


· For 41-2-3, remove the yellow highlighted part
	41-2-3
	Measurement on indicated DL PRS resource sets within the indicated time window(s) for UE based and UE assisted]

	2) Support of DL PRS measurement on indicated DL PRS resource set(s) occurring within indicated time window(s) [for UE based and UE assisted]
	13-1
	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


· Update 41-2-4 as follows:
· Add 41-2-1a and 41-2-2a as prerequisite feature  

	41-2-4
	UE-based Carrier Phase Positioning
	1. Support of carrier phase measurement for UE-based positioning

2. Support of Assistance data for UE-based Carrier Phase Positioning
	41-2-1a, 41-2-2a
	No
	N.A.
	UE-based Carrier Phase Positioning 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.


· Introduce new FG for DL RSCPD measurement based on DL PRS in RRC _IDLE

· Introduce new FG for providing an OFDM symbol index in the timestamp associated with a reported RSCP/RSCPD measurement 
· Update FG 41-3-1 and 41-3-2 as following according to Rel-17 UE feature for SRS transmission in RRC_INACTIVE
	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 cells for SRS for positioning configuration


	27-15, or 27-15a
	Yes
	
	SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state for initial UL BWP is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {1,2,4,8,16,32,64}
Need for location server to know if the feature is supported
	Optional with capability signaling

	41-3-2
	SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state configured outside initial UL BWP
	1. Support of SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state configured outside initial UL BWP
2. Maximum number of cells for SRS for positioning configuration


	27-15b, or 27-15c
	Yes
	
	SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state configured outside initial UL BWP is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {1,2,4,8,16,32,64}
Need for location server to know if the feature is supported
	Optional with capability signaling


· Further discuss whether to support PRS measurement in RRC_IDLE state for Multi-RTT given SRS transmission in RRC_IDLE is not supported.
· Highlighted the full of description

	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.


· Introduce new FG for UE autonomously adjust the TA for the determination of UL timing in RRC_INACTIVE state within the SRS positioning validity area.
	41. NR_pos_enh2
	41-3-x
	UE autonomously adjust the TA in RRC_INACTIVE state within the SRS positioning validity area
	UE autonomously adjust the TA for the determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE state within the SRS positioning validity area
	41-3-1,

41-3-2
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling


· Update 41-4-1 with blue highlighted as following, and then the yellow highlighted part can be accepted 

	41. NR_pos_enh2
	41-4-1
	DL PRS processing capabilities for aggregated PRS processing of 2 PFLs in intra-band contiguous within a MG for RRC_CONNECTED sate
	1. Maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE

2. Maximum DL PRS bandwidth in MHz, per PFL

[3. DL PRS buffering capability: Type 1 or Type 2]
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming [maximum aggregated DL PRS bandwidth in MHz], which is supported and reported by UE.

[5. Max number of aggregated DL PRS resources of 2 PFLs that UE can process in a slot under it]
	13-1
	No
	n/a
	DL PRS processing capabilities for aggregated PRS processing of 2 PFLs in intra-band contiguous within a MG for RRC_CONNECTED sate is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100, 160 200}

b) FR2 bands: {50, 100, 200, 400, 800}]
Component 2 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}

b) FR2 bands: {50, 100, 200, 400}]
Component 3 candidate values:

[a) Type 1 – sub-slot/symbol level buffering

b) Type 2 – slot level buffering]
[Component 4 candidate values:
a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280, 2560 } ms

b) 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:

a. FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz

b. FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz]
	Optional with capability signaling.

	41. NR_pos_enh2
	41-4-1a
	DL PRS processing capabilities for aggregated PRS processing of 3 PFLs in intra-band contiguous within a MG for RRC_CONNECTED sate
	1. Maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE

2. Maximum DL PRS bandwidth in MHz, per PFL

[3. DL PRS buffering capability: Type 1 or Type 2]
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming [maximum aggregated DL PRS bandwidth in MHz], which is supported and reported by UE.

[5. Max number of aggregated DL PRS resources of 2 PFLs that UE can process in a slot under it]
	13-1
	No
	n/a
	DL PRS processing capabilities for aggregated PRS processing of 3 PFLs in intra-band contiguous within a MG for RRC_CONNECTED sate is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values:
[a) FR1 bands: {5, 10, 20, 30, 40, 50, 60, 80, 100, 120, 150, 160 , 180, 200. 240, 300}

b) FR2 bands: {50, 100, 200, 300, 400, 600, 800, 1200}]
Component 2 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}

b) FR2 bands: {50, 100, 200, 400}]
Component 3 candidate values:

[a) Type 1 – sub-slot/symbol level buffering

b) Type 2 – slot level buffering]
[Component 4 candidate values:
a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280, 2560,3840 } ms

b) 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:

a. FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz

b. FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz]
	Optional with capability signaling.

	41. NR_pos_enh2
	41-4-1b
	DL PRS processing capabilities for aggregated PRS processing of 2 PFLs in intra-band contiguous for RRC_IDLE and RRC_INACTIVE sate
	1. Maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE

2. Maximum DL PRS bandwidth in MHz, per PFL

[3. DL PRS buffering capability: Type 1 or Type 2]
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming [maximum aggregated DL PRS bandwidth in MHz], which is supported and reported by UE.

[5. Max number of aggregated DL PRS resources of 2 PFLs that UE can process in a slot under it]
	27-6
	No
	n/a
	DL PRS processing capabilities for aggregated PRS processing of 2 PFLs in intra-band contiguous within a MG for RRC_IDLE and RRC_INACTIVE sate is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100, 160 200}

b) FR2 bands: {50, 100, 200, 400, 800}]
Component 2 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}

b) FR2 bands: {50, 100, 200, 400}]
Component 3 candidate values:

[a) Type 1 – sub-slot/symbol level buffering

b) Type 2 – slot level buffering]
[Component 4 candidate values:
a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280, 2560 } ms

b) 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:

a. FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz

b. FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz]
	Optional with capability signaling.

	41. NR_pos_enh2
	41-4-1c
	DL PRS processing capabilities for aggregated PRS processing of 3 PFLs in intra-band contiguous for RRC_IDLE and RRC_INACTIVE sate
	1. Maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE

2. Maximum DL PRS bandwidth in MHz, per PFL

[3. DL PRS buffering capability: Type 1 or Type 2]
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming [maximum aggregated DL PRS bandwidth in MHz], which is supported and reported by UE.

[5. Max number of aggregated DL PRS resources of 2 PFLs that UE can process in a slot under it]
	13-1
	No
	n/a
	DL PRS processing capabilities for aggregated PRS processing of 3 PFLs in intra-band contiguous within a MG for RRC_IDLE and RRC_INACTIVE sate is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values:
[a) FR1 bands: {5, 10, 20, 30, 40, 50, 60, 80, 100, 120, 150, 160 , 180, 200. 240, 300}

b) FR2 bands: {50, 100, 200, 300, 400, 600, 800, 1200}]
Component 2 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}

b) FR2 bands: {50, 100, 200, 400}]
Component 3 candidate values:

[a) Type 1 – sub-slot/symbol level buffering

b) Type 2 – slot level buffering]
[Component 4 candidate values:
a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280, 2560,3840 } ms

b) 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:

a. FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz

b. FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz]
	Optional with capability signaling.


· Update FG 41-4-3~ 41-4-4 as follows.

	41-4-3
	Support of PRS bandwidth aggregation in RRC_CONNECTED — DL-TDOA [and Multi-RTT]
	Support of PRS bandwidth aggregation in RRC_CONNECTED for DL-TDOA - location server
	41-4-1
	No
	
	Support of PRS bandwidth aggregation in RRC_CONNECTED e for DL-TDOA is not supported
	per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

Note: Applicable for both UE-assisted and UE-based DL-TDOA


	Optional with capability signaling.

	41-4-3a
	Support of PRS bandwidth aggregation in RRC_CONNECTED —Multi-RTT
	Support of PRS bandwidth aggregation in RRC_CONNECTED for Multi-RTT - location server
	41-4-1
	No
	
	Support of PRS bandwidth aggregation in RRC_CONNECTED for Multi-RTT 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.

	41-4-4
	Support of PRS bandwidth aggregation in RRC_ INACTIVE — DL-TDOA [and Multi-RTT]
	Support of PRS bandwidth aggregation in RRC_ INACTIVE for DL-TDOA - location server
	41-4-1
	No
	
	Support of PRS bandwidth aggregation in RRC_ INACTIVE  for DL-TDOA is not supported
	per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

Note: Applicable for both UE-assisted and UE-based DL-TDOA


	Optional with capability signaling.

	41-4-4
	Support of PRS bandwidth aggregation in RRC_ INACTIVE —Multi-RTT [and Multi-RTT]
	Support of PRS bandwidth aggregation in RRC_ INACTIVE for Multi-RTT - location server
	41-4-1
	No
	
	Support of PRS bandwidth aggregation in RRC_ INACTIVE  for Multi-RTT 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.


· Update FG 41-4-5 as follows.

· Remove Multi-RTT in the FG 41-4-5
	41-4-5
	Support of PRS bandwidth aggregation in RRC_ IDLE — DL-TDOA [and Multi-RTT]
	Support of PRS bandwidth aggregation in RRC_ IDLE for DL-TDOA - location server
	41-4-1
	No
	
	Support of PRS bandwidth aggregation in RRC_ IDLE for DL-TDOA is not supported
	per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

Note: Applicable for both UE-assisted and UE-based DL-TDOA
	Optional with capability signaling.


· Regarding FG 41-4-6 UE feature group of UL SRS bandwidth aggregation, add “intra-band contiguous” in the naming of FG and add the components as the following:

· The support of maximum number of supported aggregated carriers

· The support of the larger than 100M for FR1 or 400M for FR2 

· The support of SRS type for UL bandwidth aggregation
·  The maximum number for SRS bandwidth aggregation
	41-4-6
	Support of positioning SRS bandwidth aggregation in intra-band contiguous in RRC_CONNECTED
	1. The maximum number of supported aggregated carriers(value:2,3) in Intra band contiguous carriers

2. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE.

a)
FR1 bands: { 80, 100, 160, 200M}

b)
FR2 bands: {50, 100, 200, 400, 600, 800}

3. The support of periodic/semi-persistent/aperiodic UL SRS for UL bandwidth aggregation
4. Maximum SRS bandwidth supported within a single CC 

5. Max number of SRS Resource Sets for positioning supported by UE for SRS bandwidth aggregation

6. Max number of periodic SRS Resources for positioning for SRS bandwidth aggregation

7. Max number of periodic SRS Resources for positioning per slot for SRS bandwidth aggregation

8. Max number of P/SP SRS Resources for positioning for SRS bandwidth aggregation

9. Max number of P/SP SRS Resources for positioning per slot for SRS bandwidth aggregation
Note: The support of simultaneous positioning SRS for UL bandwidth aggregation means the condition can be supported (e.g., the same PAPR across carriers., phase continuity across carriers
	41-6
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	RAN1 kindly requests RAN2 to decide on the necessity for location server to know if the feature is supported
	Optional with capability signaling


· Regarding FG 41-4-7 UE feature group of UL SRS bandwidth aggregation, add “intra-band contiguous” in the naming of FG and add the components as the following:

· The support of maximum number of supported aggregated carriers

· The support of the larger than 100M for FR1 or 400M for FR2 

· The support of SRS type for UL bandwidth aggregation
	41-4-7
	Support of positioning SRS bandwidth aggregation independent from UL communication CA in intra-band contiguous in RRC_CONNECTED
	1. Support of positioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED
2. Maximum SRS bandwidth supported within a single CC which is independent from UL communication CA

3. The support of periodic/semi-persistent/aperiodic UL SRS for UL bandwidth aggregation independent from UL communication CA in RRC_CONNECTED

4. …
	41-4-6
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	RAN1 kindly requests RAN2 to decide on the necessity for location server to know if the feature is supported
	Optional with capability signaling


· Regarding FG 41-4-8 UE feature group of UL SRS bandwidth aggregation, add the component as the following:

· The support of maximum number of supported aggregated carriers

· The support of the larger than 100M for FR1 or 400M for FR2 

· The support of SRS type for UL bandwidth aggregation
	41-4-8
	Support of positioning SRS bandwidth aggregation in intra-band contiguous in RRC_INACTIVE 
	4. The maximum number of supported aggregated carriers(value:2,3) in Intra band contiguous carriers

5. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE.

a)
FR1 bands: { 80, 100, 160, 200M}

b)
FR2 bands: {50, 100, 200, 400, 600, 800}

6. The support of periodic/semi-persistent/aperiodic UL SRS for UL bandwidth aggregation
Note: The support of simultaneous positioning SRS for UL bandwidth aggregation means the condition can be supported (e.g., the same PAPR across carriers., phase continuity across carriers
	13-8
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	RAN1 kindly requests RAN2 to decide on the necessity for location server to know if the feature is supported
	Optional with capability signaling


· For PRS Rx frequency positioning, the following UE capabilities should be reflected in the FG. 
· Rx frequency hopping within a DL PRS resource.
· Single measurement based on receiving multiple hops.
· Switching time between hops and switching time before the first hop and after the last hop.
· The capability in RRC_INACTIVE and RRC_IDLE should be captured and captured in separate rows.
· The UE features of other detailed Rx hopping such as overlapping bandwidth, detailed DL PRS processing capability can be determined by RAN4 together with other Rx hopping details.
· The FG can be modified as the following.
	41. NR_pos_enh2
	41-5-1
	Support of PRS with Rx frequency hopping [and measurement report] [within a MG] [in RRC_CONNECTED/RRC_INACTIVE/RRC_IDLE] for RedCap UEs
	Component 1: Support UE frequency hopping within a DL PRS resource

Component 2: Support single measurement based on receiving multiple hops

Component 3: Support time between hops and switching time before the first hop and after the last hop

FFS: One component is Frequency domain overlap(s) between hops

FFS: separate row for processing capability
	13-1
	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 signalling

	41. NR_pos_enh2
	41-5-x
	Support of PRS with Rx frequency hopping and measurement report in RRC_INACTIVE for RedCap UEs
	Component 1: Support UE frequency hopping within a DL PRS resource

Component 2: Support single measurement based on receiving multiple hops

Component 3: Support time between hops and switching time before the first hop and after the last hop

FFS: One component is Frequency domain overlap(s) between hops

FFS: separate row for processing capability
	41-5-1, 27-6
	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 signalling

	41. NR_pos_enh2
	41-5-xx
	Support of PRS with Rx frequency hopping and measurement report in RRC_IDLE for RedCap UEs
	Component 1: Support UE frequency hopping within a DL PRS resource

Component 2: Support single measurement based on receiving multiple hops

Component 3: Support time between hops and switching time before the first hop and after the last hop

FFS: One component is Frequency domain overlap(s) between hops

FFS: separate row for processing capability
	41-5-1
	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 signalling


· For SRS for positioning frequency positioning, the following UE capabilities should be captured in the FG. 
· Frequency hopping within one SRS for positioning resource
· Frequency hopping outside of the active UL BWP

· Hop bandwidth common to all hops
· Overlap bandwidth for all hops
· The number of consecutive symbols in a hop
· Number of hops
· Switching time between hops and switching time before the first hop and after the last hop
· UL time window where the UE is only expected to transmit FH SRS for positioning
· The capability in RRC_INACTIVE and RRC_IDLE should be captured in separate rows.
· The FG can be modified as the following.
	41. NR_pos_enh2
	41-5-2
	Support of positioning SRS with Tx frequency hopping [in RRC_CONNECTED/RRC_INACTIVE] for RedCap UEs
	Component 1: Support frequency hopping configuration within one SRS for positioning resource

Component 2: Support frequency hopping outside the active UL BWP

Component 3: Hop bandwidth common to all hops

Component 4: Overlap bandwidth for all hops

Component 5: The number of consecutive symbols in a hop
Component 6: Switching time between hops and switching time before the first hop and after the last hop

Component 7: Support UL time window where the UE is only expected to transmit FH SRS for positioning

FFS: One component is Frequency domain overlap(s) between hops

FFS: separate row for processing capability
	13-8
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.


	Optional with capability signalling

	41. NR_pos_enh2
	41-5-y
	Support of positioning SRS with Tx frequency hopping in RRC_INACTIVE for RedCap UEs
	Component 1: Support frequency hopping configuration within one SRS for positioning resource

Component 2: Support frequency hopping outside the initial UL BWP

Component 3: Hop bandwidth common to all hops

Component 4: Overlap bandwidth for all hops

Component 5: The number of consecutive symbols in a hop
Component 6: Switching time between hops and switching time before the first hop and after the last hop

Component 7: Support UL time window where the UE is only expected to transmit FH SRS for positioning


	41-5-2, 27-15, 27-15b
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.


	Optional with capability sign


· For SRS for positioning frequency positioning, introduce a new FG of supporting intra-slot hopping and inter-slot hopping. 
Reference 
[1] RP-223549, New WID on Expanded and Improved NR Positioning
[2] R1-2306223, Updated RAN1 UE features list for Rel-18 NR after RAN1#113, RAN1#113
[3] R1-2308575, Session Notes of AI 9.16.2, RAN1#114
[4] R4-2306659, LS reply on switching time for DL PRS or UL SRS frequency hopping for RedCap UEs
