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[bookmark: _GoBack]Introduction
In RAN1#114, the UE feature for Rel-18 positioning was progressed in [1].

SL positioning
Single positioning method or multiple positioning methods
In general, we do not think the UE SL-PRS related capabilities should be defined per positioning method. The difference between Uu and PC5 is that there was a clear definition of positioning methods (terminologies) and mapping with the reference RS and measurement for Uu in the SI and WI during Rel-16, while for PC5, the SL-TDOA is split into DL-like and UL-like counter parts and there was also discussion on whether single-sided RTT and double-sided RTT should be clearly defined in the specification.
Observation 1: The positioning method was not clearly defined in PC5 unlike Uu.
The examples include the confusion of SL-TDOA entailing both DL-like SL-TDOA and UL-like SL-TDOA, and the confusion of single-sided RTT and double-sided RTT.
Proposal 1: Do not define SL positioning methods in the capability signaling.

SL-PRS processing capabilities
For SL-PRS processing capabilities, we do not think that Uu part should be directly used. SL-PRS processing is unlike Uu from the following aspects:
We do not have measurement gap or PPW for SL-PRS, which means that SL-PRS could be scattering in the time domain.
SL-PRS reception is sporadic which is associated with SCI, where Uu DL-PRS is periodic.
The logical slots may not be continuous in physical slots.
It means that the regular (N, T) cannot be used for SL positioning at all.
Therefore, we think a more appropriate way of defining the UE SL-PRS processing should be on a slot basis. Following the existing buffer-processing architecture, we should fix N to the slot duration, and the T is the time required to process all the SL-PRS and the associated PSCCH/SCI in the slot. During the time T, UE is not expected to process SL-PRS in another slot.
With regards to the newly added component 2 and 4, it requires further work item discussion. In general, we think that it is complicated to count the SL-PRS across multiple slots, while a per-slot processing should be the baseline following the nature of SL-PRS transmission schemes.
Proposal 2: The existing PRS processing capability should be updated with a fixed N value to a slot duration, and the T is the time required to process all the SL-PRS and the associated PSCCH/SCI, and UE is not expected to process SL-PRS in another slot within T duration.

Simplified shared RP features
In general, since most procedures in the shared RP follows regular communication, we think that with regards to features related to shared RP, only two FGs are needed, which correspond to Rx and Tx respectively.
There is no need to define capability signaling for SL-PRS congestion control, sensing, and random resource selection separately from the communication counterparts, since on top of the communication capabilities, the additional design effort to incorporate SL-PRS features is very small.
[bookmark: _Hlk141457790]Proposal 3: With regards to shared RP, only keep 41-1-2 and 41-1-4a, and do not split FG 41-1-4a into two groups for scheme 1 and scheme 2, respectively.

TDM/comb-MUX
There was FFS on transmission/reception in FGs 41-1-11. In general, we do not think either of them should be captured in this way.
For transmission of SL-PRS via TDM, the Tx UE behavior should not be dependent on any other UE’s transmission. 
For sensing of SL-PRS that is potentially TDM/comb-MUX, what is required for the Tx UE to do is resource level sensing and resource selection, and there should not be any additional effort to support it if UE already supports resource selection sensing and resource selection.
For reception of SL-PRS via TDM/comb-MUX, it should be interpreted as how many PRS resources a UE can process within a slot, instead of whether supports a SL-PRS pattern that can be TDMed or comb-MUX with other SL-PRS in a slot.
Proposal 4: Do not introduce a feature for transmission of SL-PRS that can be TDMed with other UEs.

Scheme 1 and scheme 2 terminology
Given that RAN1 specification already adopted mode 1 and mode 2 instead of scheme 1 and scheme 2, we prefer to align the UE feature with 214 specification. 
Proposal 5: The terminology of scheme 1 and scheme 1 should be changed to mode 1 and mode 2, respectively.

Location server UE and capability between UEs
There has been some discussion on location server concept in the UE feature list, especially when we talk about SL, i.e. the column 
Applicable to the capability signalling exchange between UEs (Sidelink WI only)
From RAN1 point view, there is no such need to explicitly mention SL positioning server UE because that was not part of the RAN1 discussion. Simply putting location server should be sufficient for RAN2 to figure out whether it is only for 5GC positioning server or the positioning server UE as well.
With regards to the column of capability signaling between UEs, it should be interpreted as capabilities reported in PC5-RRC, instead of SLPP capability similar to the SL communication capability.
Proposal 6: Adopt the following general principle with respect to positioning server UE and capability signaling between UEs.
In the Note column, RAN1 only needs to capture “need for the location server to know”, without differentiating whether the location server entails positioning server UE or not.
In the “applicable to the capability signaling exchange between UEs (Sidelink WI only)” column, RAN1 understands the capability only applies to PC5-RRC, instead of SLPP.

New FGs
In addition, we think that the following feature groups should be added.
	41. NR_pos_enh2
	41-1-x1
	SL-PRS transmission request in physical layer
	1. Support transmitting SL-PRS transmission request via SCI
2. Support receiving SL-PRS transmission request via SCI
	
	
	
	
	
	
	
	
	
	



CPP
New FGs
We think that the following feature groups should be added.
	41. NR_pos_enh2
	41-2-x1
	DL RSCP reporting based on DL PRS in RRC_IDLE
	Support the RSCP measurement for a PRS in RRC_IDLE
	
	
	
	
	
	
	
	
	
	



LPHAP
New FGs
We think that the following feature groups should be added.
	41. NR_pos_enh2
	41-3-x1
	Autonomous TA update
	Support the autonomous TA adjustment upon cell reselection
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-3-x2
	Spatial relation maintenance for SRS in multiple cells
	Maximum number of spatial relations that the UE can simultaneously maintain for all the SRS resource sets for positioning in the SRS positioning validity area
Note: It is only applicable for FR2.
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-3-x3
	Pathloss maintenance for SRS in multiple cells
	Maximum number of pathloss estimates that the UE can simultaneously maintain for all the SRS resource sets for positioning in the SRS positioning validity area
	
	
	
	
	
	
	
	
	
	




BW aggregation
(void)
RedCap UE positioning
Extend the RedCap UE features to regular UEs
In our view, some RedCap UE features can be applicable to also non-RedCap UEs, e.g. when the normal UE is operated in a smaller BWP, while the wideband SRS transmission is needed to fulfill the positioning requirements.
Proposal 7: RAN1 should discuss extending the RedCap UE positioning features to non-RedCap UEs.

New FGs
In addition, we think that the following feature groups should be added.
	41. NR_pos_enh2
	41-5-x1
	PRS processing capability for frequency hopping
	1. 	Maximum combined DL PRS bandwidth cross hops in MHz, which is supported and reported by UE
a)	FR1 bands: {40, 50, 80, 100}
b)	FR2 bands: {100, 200, 400}
2. 	Duration of DL PRS symbols N3 in units of ms a UE can process every T3 ms assuming maximum combined DL PRS bandwidth in MHz, which is supported and reported by UE.
a)	T3: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
b)	N3: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms
NOTE: The maximum DL PRS bandwidth per hop follows component 1 of FG 13-1
NOTE 2: DL PRS buffering capability follows component 2 of FG 13-1
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-5-x2
	Reporting measurements based on both single hop and multiple hops
	Support the reporting measurement based on both single hop and multiple hops
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-5-x3
	Switching out of the current active BWP to transmit positioning SRS for RedCap UE and non-RedCap UEs
	Support switching out of the current active BWP to transmit positioning SRS
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-5-x4
	Switching out of the current active BWP to transmit MIMO SRS for RedCap UE and non-RedCap UEs in RRC_CONNECTED state
	Support switching out of the current active BWP to transmit MIMO SRS
	
	
	
	
	
	
	
	
	
	



Conclusion
In this contribution, we provided our views on the UE feature for Rel-18 positioning enhancements. Based on the discussion, we have the following observations and proposals.
Observation 1: The positioning method was not clearly defined in PC5 unlike Uu.
The examples include the confusion of SL-TDOA entailing both DL-like SL-TDOA and UL-like SL-TDOA, and the confusion of single-sided RTT and double-sided RTT.
Proposal 1: Do not define SL positioning methods in the capability signaling.
Proposal 2: The existing PRS processing capability should be updated with a fixed N value to a slot duration, and the T is the time required to process all the SL-PRS and the associated PSCCH/SCI, and UE is not expected to process SL-PRS in another slot within T duration.
Proposal 3: With regards to shared RP, only keep 41-1-2 and 41-1-4a, and do not split FG 41-1-4a into two groups for scheme 1 and scheme 2, respectively.
Proposal 4: Do not introduce a feature for transmission of SL-PRS that can be TDMed with other UEs.
Proposal 5: The terminology of scheme 1 and scheme 1 should be changed to mode 1 and mode 2, respectively.
Proposal 6: Adopt the following general principle with respect to positioning server UE and capability signaling between UEs.
In the Note column, RAN1 only needs to capture “need for the location server to know”, without differentiating whether the location server entails positioning server UE or not.
In the “applicable to the capability signaling exchange between UEs (Sidelink WI only)” column, RAN1 understands the capability only applies to PC5-RRC, instead of SLPP.

Proposal 7: RAN1 should discuss extending the RedCap UE positioning features to non-RedCap UEs.
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Proposed UE feature list


	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	41. NR_pos_enh2
	41-1-1
	Common SL PRS Processing Capability [acrossfor 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 active/occupied SL PRS resources across all configured RPs assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE]2. Max number of SL-PRS resources and the associated PSCCH 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.]
[4. Minimum time after the end of a slot carrying a SL-PRS resource for a UE finish the SL-PRS resource processing and preparing the positioning measurement report assuming the active/occupied SL-PRS resources during this time haven’t exceeded the reported capabilities and assuming a maximum SL PRS bandwidth in MHz, which is supported and reported by UE]
[5. SL PRS buffering capability]3. The number of additional slots that a UE requires to process the SL-PRS and the associated PSCCH in one slot.
	
	Yes
	FFSNo
	The UE does not support the reception and processing of SL PRS
	FFSPer FS (only applicable to bands supported with PC5 operation in the BC)
	n/a
	n/a
	n/a
	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:
{0, 1, 2, 3, …,31}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}]

Note: a SL PRS resource is considered as active/occupied starting at the end of the last symbol of the PSCCH carrying the SCI trigger and the occupancy is released at the end of the last symbol of the PSSCH carrying the report.

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

	41. NR_pos_enh2
	41-1-2
	Receiving SL-PRS in a shared resource pool
	1. Support SL-PRS [patterns] 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 [patterns] 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. NR_pos_enh2
	41-1-4a
	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
Note: Supported SL PRS resource allocation mode 1/2 follows SL data resource allocation mode 1/2[3. Support downlink pathloss based open loop power control]
	[15-2, 41-1-2]
	Yes
	FFS
	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. NR_pos_enh2
	41-1-4b
	Transmitting SL-PRS scheme mode 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_x]
[5. Support open loop power control of SL-PRS]
	[15-2, 41-1-3]
	Yes
	FFS
	Transmitting SL-PRS scheme mode 1 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]
	Optional with capability signaling



	41. NR_pos_enh2
	41-1-4c
	Transmitting SL-PRS scheme mode 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]
5. Supported mode 2 resource allocation types. 
	[15-[x], 41-1-3]
	Yes
	FFS
	Transmitting SL-PRS mode scheme 2 in a dedicated resource pool is not supported 
	[Per band]
	n/a
	n/a
	n/a
	Component 5 candidate values set: 

bitmap {full sensing, random resource selection}

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



	41. NR_pos_enh2
	41-1-5
	SL-PRS congestion control in a dedicated resource pool
	1) UE can report CBR measurement to gNB when operating in Scheme mode 1 and Scheme mode 2
[2) UE can adjust its radio parameters based on CBR measurement and CRlimit.]
3) UE can process CBR and CR within the time it indicates
	FFS
	Yes
	No
	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. NR_pos_enh2
	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]SL-RSTD
	1. Support SL RSTD measurement based on SL-PRS
2. Support SL RSTD measurement reporting
	
	No
	No
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
	

	41. NR_pos_enh2
	41-1-7b
	SL PRS measurement for SL RTOA
	1. Support SL RTOA measurement based on SL-PRS
2. Support SL RTOA measurement reporting
	
	No
	No
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
	

	41. NR_pos_enh2
	41-1-7c
	SL PRS measurement for UE Rx – Tx time difference
	1. Support UE Rx – Tx time difference measurement based on SL PRS
2. Support UE Rx – Tx time difference measurement reporting
	
	No
	No
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
	

	41. NR_pos_enh2
	41-1-7d
	SL PRS measurement for SL PRS-RSRP
	1. Support SL PRS-RSRP measurement based on SL-PRS
2. Support SL PRS-RSRP measurement reporting
	
	No
	No
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
	

	41. NR_pos_enh2
	41-1-7e
	SL PRS measurement for SL PRS-RSRPP
	1. Support SL PRS-RSRPP measurement based on SL-PRS
2. Support SL PRS-RSRPP measurement reporting
	
	No
	No
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
	

	41. NR_pos_enh2
	41-1-7f
	SL PRS measurement for SL AoA
	1. Support SL AoA measurement based on SL-PRS
2. Support SL AoA measurement reporting types. Candidate values: bitmap {GCS, LCS with translation, LCS without translation}.
	
	No
	No
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
	

	41. NR_pos_enh2
	41-1-8
	Support of random selection [in a dedicated resource pool]
	FFS: merge with 41-1-4
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-1-10
	Support of [full\partial] sensing [in a dedicated resource pool]
	FFS: merge with 41-1-4
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-1-11
	TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot in dedicated resource pool
	Support of TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot in dedicated resource pool 
	FFS
	No
	FFS
	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]
	Optional with capability signaling

	41. NR_pos_enh2
	41-1-12
	Comb-based multiplexing for SL-PRS reception from different UEs in the same slot in dedicated resource pool
	Support of comb-based multiplexing for SL-PRS reception from different UEs in the same slot in dedicated resource pool
	FFS
	No
	FFS
	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]
	Optional with capability signaling

	41. NR_pos_enh2
	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
	FFS
	No
	FFS
	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. NR_pos_enh2
	41-1-14
	LoS/NLoS indicator for SL positioning [per measurement]
	Support of LoS/NLoS indicator for SL positioning [per measurement]
	FFS
	No
	FFS
	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. NR_pos_enh2
	41-1-17
	Open loop SL pathloss based power control and SL RSRP report [for dedicated resource pool]
	FFS: merge with 41-1-4 for SL PC and 41-1-3 for RSRP report
Support of open loop SL pathloss based power control and SL RSRP report [for dedicated resource pool] for unicast transmissions
	FFS
	Yes
	FFS
	Open loop SL power control and SL RSRP report [for dedicated resource pool] is not supported for unicast transmissions 

FFS: whether/how to address UEs that only support SL PRS reception but not sidelink RSRP reporting
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	41. NR_pos_enh2
	41-1-19
	ARP location provision for sidelink as assistance data
	Support of ARP location provision for sidelink as assistance data
	FFS
	No
	FFS
	UE cannot provide ARP location for sidelink as assistance data
	FFSPer UE
	FFS
	FFS
	FFS
	[Need for location server to know if the feature is supported]
	Optional with capability signaling

	41. NR_pos_enh2
	41-1-19a
	Report of Rx ARP-ID with SL positioning measurements
	Support providing Rx ARP-ID with SL positioning measurements
	
	No
	FFS
	UE cannot report Rx ARP-ID with SL positioning measurements
	FFSPer UE
	FFS
	FFS
	FFS
	[Need for location server to know if the feature is supported]
	Optional with capability signaling

	41. NR_pos_enh2
	41-1-x1
	SL-PRS transmission request in physical layer
	1. Support transmitting SL-PRS transmission request via SCI
2. Support receiving SL-PRS transmission request via SCI
	
	No
	Yes
	
	Per UE
	
	
	
	
	

	41. NR_pos_enh2
	41-2-1
	DL RSCP reporting based on DL PRS in RRC_CONNECTED
	1. Support of DL RSCP reporting based on DL PRS in RRC_CONNECTED
2. The maximum number of first path PRS RSCP measurements per TRP

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

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

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

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

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

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

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

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

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

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

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

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

	41. NR_pos_enh2
	41-2-3
	Measurement on indicated DL PRS resource sets within the indicated time window(s) [for UE based and UE assisted]

	Support of Measurement on indicated DL PRS resource sets within the indicated time window(s) [for UE based and UE assisted]
	13-1, FFS more
	No
	N.A.
	Measurement on indicated DL PRS resource sets within the indicated time window(s) [for UE based and UE assisted]is not supported
	Per band
	N.A.
	N.A.
	N.A.
	[Need for location server to know if the feature is supported]
	Optional with capability signaling

	41. NR_pos_enh2
	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
	FFS
	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.

	41. NR_pos_enh2
	41-2-x1
	DL RSCP reporting based on DL PRS in RRC_IDLE
	1. Support of DL RSCP reporting based on DL PRS measurement in RRC_IDLE
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-3-1
	SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state for initial UL BWP
	1. SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state for initial UL BWP
[2. Maximum number of configured [cells] for SRS for positioning in RRC_INACTIVE state]
3. Support SRS pathloss based on the SSB from the camping cell
4. Support using SRS Tx timing based on the current camping cell DL timing and the TA command from the last serving cell
	FFS
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values:
{4, 8, 16, 24, 32}

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

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

	41. NR_pos_enh2
	41-3-3
	Support of PRS measurement in RRC_IDLE
	Support of DL PRS measurement in RRC_IDLE for Rel. 17 methods the UE supports in RRC_INACTIVE [with measurement reporting when UE switches to RRC_CONNECTED mode]
	FFS
	No
	n/a
	
	Per band
	n/a
	n/a
	n/a
	[Need for location server to know if the feature is supported]
	Optional with capability signaling.

	41. NR_pos_enh2
	41-3-x1
	Autonomous TA update
	Support the autonomous TA adjustment upon cell reselection
	41-3-1
	Yes
	
	
	Per UE
	
	
	
	
	

	41. NR_pos_enh2
	41-3-x2
	Spatial relation maintenance for SRS in multiple cells in RRC_INACTIVE
	Maximum number of spatial relations that the UE can simultaneously maintain for all the SRS resource sets for positioning in the SRS positioning validity area
Note: It is only applicable for FR2.
	41-3-1
	Yes
	
	
	Per band
	
	
	
	Need for location server to know if the feature is supported
	

	41. NR_pos_enh2
	41-3-x3
	Pathloss maintenance for SRS in multiple cells in RRC_INACTIVE
	Maximum number of pathloss estimates that the UE can simultaneously maintain for all the SRS resource sets for positioning in the SRS positioning validity area
	41-3-1
	Yes
	
	
	Per band
	
	
	
	Need for location server to know if the feature is supported
	

	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 DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Max number of DL PRS resources per PFL that UE can process in a slot under it]
	FFS
	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: {10, 20, 40, 50, 80, 100}
b) FR2 bands: {100, 200, 400}

Component 2 3 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 3 4candidate 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 4 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]

Need for location server to know if the feature is supported
	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 DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Max number of DL PRS resources per PFL that UE can process in a slot under it]
	FFS
	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, 40, 50, 80, 10060, 140, 240, 300}
b) FR2 bands: {300, 600, 850, 120050, 100, 200, 400}]

Component 2 candidate values:
a) FR1 bands: {20, 40, 60, 80, 100}
b) FR2 bands: {100, 200, 400}

Component 2 3 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 3 4candidate 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 4 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]

Need for location server to know if the feature is supported
	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 DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Max number of DL PRS resources per PFL that UE can process in a slot under it]
	FFS
	No
	n/a
	DL PRS processing capabilities for aggregated PRS processing of 2 PFLs in intra-band contiguous [within a MG] for RRC_CONNECTED INACTIVE and RRC_IDLE 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: {10, 20, 40, 50, 80, 100}
b) FR2 bands: {100, 200, 400}

Component 2 3 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 3 4candidate 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 4 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]

Need for location server to know if the feature is supported
	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 DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Max number of DL PRS resources per PFL that UE can process in a slot under it]

	FFS
	No
	n/a
	DL PRS processing capabilities for aggregated PRS processing of 3 PFLs in intra-band contiguous [within a MG] for RRC_CONNECTEDRRC_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, 10060, 140, 240, 300}
b) FR2 bands: {300, 600, 850, 120050, 100, 200, 400}]

Component 2 candidate values:
a) FR1 bands: {20, 40, 60, 80, 100}
b) FR2 bands: {100, 200, 400}

Component 2 3 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 3 4candidate 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 4 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]

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

	41. NR_pos_enh2
	41-4-3
	Support of PRS bandwidth aggregation in RRC_CONNECTED — DL-TDOA
	Support of PRS bandwidth aggregation in RRC_CONNECTED for DL-TDOA
	
	No
	
	
	Per UE
	
	
	
	Need for location server to know if the feature is supported
	

	41. NR_pos_enh2
	41-4-3a
	Support of PRS bandwidth aggregation in RRC_CONNECTED —Multi-RTT
	Support of PRS bandwidth aggregation in RRC_CONNECTED for Multi-RTT
	
	No
	
	
	Per UE
	
	
	
	Need for location server to know if the feature is supported
	

	41. NR_pos_enh2
	41-4-4
	Support of PRS bandwidth aggregation in RRC_ INACTIVE — DL-TDOA
	Support of PRS bandwidth aggregation in RRC_INACTIVE for DL-TDOA
	
	No
	
	
	Per UE
	
	
	
	Need for location server to know if the feature is supported
	

	41. NR_pos_enh2
	41-4-4a
	Support of PRS bandwidth aggregation in RRC_ INACTIVE —Multi-RTT
	Support of PRS bandwidth aggregation in RRC_INACTIVE for Multi-RTT
	
	No
	
	
	Per UE
	
	
	
	Need for location server to know if the feature is supported
	

	41. NR_pos_enh2
	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
	
	No
	
	
	Per UE
	
	
	
	Need for location server to know if the feature is supported
	

	41. NR_pos_enh2
	41-4-6
	Support of positioning SRS bandwidth aggregation in RRC_CONNECTED
	1. Number of aggregated SRS resources within a slot
2. Support the same SRS power reduction across aggregated carriers
	
	Yes
	
	
	Per band
	
	
	
	Need for location server to know if the feature is supported
	

	41. NR_pos_enh2
	41-4-7
	Support of positioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED
	1. Supported bandwidth class for SRS BW aggregation
2. Number of aggregated SRS resources within a slot
3. Support the same SRS power reduction across aggregated carriers
	
	Yes
	
	
	Per band
	
	
	
	Need for location server to know if the feature is supported
	

	41. NR_pos_enh2
	41-4-8
	Support of positioning SRS bandwidth aggregation in RRC_INACTIVE
	1. Supported bandwidth class for SRS BW aggregation
2. Number of aggregated SRS resources within a slot
3. Support the same SRS power reduction across aggregated carriers
	
	Yes
	
	
	Per band
	
	
	
	Need for location server to know if the feature is supported
	

	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
	Support the measurement reporting based on multiple hops.
1. 	Maximum combined DL PRS bandwidth cross hops in MHz, which is supported and reported by UE
a)	FR1 bands: {40, 50, 80, 100}
b)	FR2 bands: {100, 200, 400}
2. 	Duration of DL PRS symbols N3 in units of ms a UE can process every T3 ms assuming maximum combined DL PRS bandwidth in MHz, which is supported and reported by UE.
a)	T3: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
b)	N3: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms
NOTE 1: The maximum DL PRS bandwidth per hop follows component 1 of FG 13-1
NOTE 2: DL PRS buffering capability follows component 2 of FG 13-1
FFS: One component is Frequency domain overlap(s) between hops
FFS: separate row for processing capability
	
	No
	
	
	Per band
	
	
	
	Need for location server to know if the feature is supported
	

	41. NR_pos_enh2
	41-5-2
	Support of positioning SRS with Tx frequency hopping [in RRC_CONNECTED/RRC_INACTIVE] for RedCap UEs
	1. Support positioning SRS with overlapped frequency hopping and with non-overlapped frequency hopping
2. Supporting switching out of the current UL BWP to transmit positioning SRS with frequency hopping FFS: One component is Frequency domain overlap(s) between hops
FFS: separate row for processing capability
	
	Yes
	
	
	Per band
	
	
	
	
	

	41. NR_pos_enh2
	41-5-x1
	Reporting measurements based on both single hop and multiple hops
	Support the reporting measurement based on both single hop and multiple hops
	
	No
	
	
	Per UE
	
	
	
	Need for location server to know if the feature is supported
	



