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Introduction 
After RAN1#114-bis meeting, the basic enhancement of NR Rel-18 positioning has been finished from RAN1 perspective, and the basic UE feature groups had been discussed and approved [1]. 
[bookmark: _Toc134040055][bookmark: _Toc131604805]In this contribution, we provide our further views on the remaining issues of UE feature for Rel-18 NR positioning including sidelink positioning, NR DL and UL carrier phase positioning and Bandwidth aggregation for positioning measurements. All the suggestions are based on the consensus made in RAN1#114-bis meeting [1].
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UE feature
Note that it has been concluded that the maximum number of SL PRS resources that can be (pre)configured in a slot of a dedicated resource pool and a shared resource pool are 12 and 17, respectively, therefore, the number of PRS resource that can be processed simultaneously across all configured RPs is preferred to be larger than 17. In addition, a more number of SL-PRS resource processing ability makes sense for the assurance of positioning performance especially for lower SCS. 
[bookmark: OLE_LINK7]Proposal 1: For FG 41-1-1, with regards to the Maximum number of active/occupied SL PRS resources across all configured RPs in FR1 bands, at least support component 2 candidate values of {24} for each SCS: 15kHz, 30kHz, 60kHz.
We share the view that FG 41-1-4a can be separately defined for scheme 1 and scheme 2 considering that the SL-PRS transmission for Scheme 1 and Scheme 2 may requires different UE capabilities. The corresponding components and prerequisites for Scheme 1 and Scheme 2 can be different and then be defined individually.
As companies proposed in last meeting that there is no need to define capability signaling for SL PRS sensing and random resource selection separately from the communication counterparts since most procedures in the shared RP follows regular communication. On top of the communication capabilities, the additional design effort to incorporate SL PRS features is very small.  Therefore, we propose not to split FG 41-1-4a into two FGs for scheme 1 and scheme 2.
Proposal 2: No need to split FG 41-1-4a into two FGs for scheme 1 and scheme 2. The components and other features can be further discussed uniformly.
Proposal 3: For FG 41-1-14c, the wording of “mode 2” should be replaced by “scheme 2” for terminology alignment.
Proposal 4: At least FG 41-1-3 and one of 41-1-4b or 41-1-4c should be prerequisites of FG 41-1-5.
In RAN1# 114-bis meeting, it has been supported to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission and N={2,3,4} different SL PRS receptions (resp. transmissions) for the same pair of UE(s) is supported. The related agreements are as follows:
	Agreement
Support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and up to N different SL PRS receptions (resp. transmissions) for the same pair of UE(s).
FFS: value range of N
Agreement
For the indicated number N of different SL PRS receptions (resp. transmissions) associated with the same SL PRS transmission (resp. reception), the value range of N is {2, 3, 4}.


Therefore, the candidate values of N={2,3,4} for sidelink measurements for different SL-PRS reception for the same pair of UEs should at least be supported. 
Proposal 5: At least support candidate values of N={2,3,4} for sidelink measurements for different SL-PRS reception for the same pair of UEs for FG 41-1-7a/41-1-7b/41-1-7c/41-1-7d
The ARP information for sidelink as assistance data can be optionally adopted for positioning performance improvement based on whether the capability is enabled reported by UE.
Proposal 6: For FG 41-1-19 and FG 41-1-19a, it should be confirmed that the location server needs to be informed whether the capability is supported.
Since in the RAN#101 WG meeting [2], Revised WID on Expanded and Improved NR Positioning was approved and specify bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers and no new agreement contradicts this objective in previous meetings, hence there is no rational reasons to restrict the maximum number to be less than 3. Considering the various UE capabilities, the candidate value of 2 should also be supported.
[bookmark: OLE_LINK39]Proposal 7: For FG 41-4-6 and FG 41-4-7, support the maximum number of supported aggregated carriers in intra band contiguous carriers can be 2 or 3.

[bookmark: OLE_LINK40]More detailed suggestion can be found as follows where the revised part is marked in tracking mode. 
	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 in a SL BWP
	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 SL PRS resources across all configured RPs assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE3. Maximum number of slots with active SL PRS resources across all configured RPs assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE
4. Minimum time after the end of a slot carrying the active SL-PRS resource(s) assuming maximum number of symbols and maximum bandwidth for a UE finish the SL-PRS resource processing [and preparing the positioning measurement report] [assuming the active SL-PRS resources during this time haven’t exceeded the reported capabilities] which is supported and reported by UE]
[5. SL PRS buffering capability]
	
	Yes
	No
	The UE does not support the reception and processing of SL PRS
	[Per FS/Per Band/Per FCPC]
	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:
FFS

Component 4 candidate values: {[30ms, 40ms, 50ms, 100ms]}

[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 starting at the end of the last symbol of the PSCCH carrying the SCI trigger and the occupancy is released at the end of timeline indicated in component 4

Need for location server/server UE to know if the feature 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
[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
	41-1-4c
	Transmitting SL-PRS schememode 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
	[15-[x], 41-1-3], at least one of {41-1-8, 41-1-10}
	Yes
	FFS
	Transmitting SL-PRS schememode 2 in a dedicated resource pool is not supported 
	[Per band]
	n/a
	n/a
	n/a
	Need for location server/server UE 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 1 and Scheme 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
	41-1-3, either 41-1-4b or 41-1-4cFFS
	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
	41-1-7a
	SL PRS measurement for SL-RSTD
	1. Support SL RSTD measurement based on SL-PRS
2. Support SL RSTD measurement reporting
3. R[FFS reporting N SL RSTD measurements for different SL-PRS reception for the same pair of UEs]
	FFS
	No
	No
	
	Per band
	n/a
	n/a
	n/a
	Need for location server/server UE to know if the feature is supported

[FFS: candidate values of N={1,2,3,4}]
	Optional with capability signaling

	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
3. R[FFS reporting N SL RTOA measurements for different SL-PRS reception for the same pair of UEs]
	FFS
	No
	No
	
	Per band
	n/a
	n/a
	n/a
	Need for location server/server UE to know if the feature is supported

[FFS: candidate values of N={1,2,3,4}]
	Optional with capability signaling

	41. NR_pos_enh2
	41-1-7c
	SL PRS measurement for UE Rx – Tx time difference without Tx time stamp
	1. Support UE Rx – Tx time difference measurement based on SL PRS
2. Support UE Rx – Tx time difference measurement reporting without Tx time stamp
3. R[FFS reporting N Rx-Tx measurements for different SL-PRS reception for the same pair of UEs]
	FFS
	No
	No
	
	Per band
	n/a
	n/a
	n/a
	Need for location server/server UE to know if the feature is supported

[FFS: candidate values of N={1,2,3,4}]
	Optional with capability signaling

	41. NR_pos_enh2
	41-1-7d
	SL PRS measurement for UE Rx – Tx time difference with Tx time stamp
	1. Support UE Rx – Tx time difference measurement based on SL PRS
2. Support UE Rx – Tx time difference measurement reporting with Tx time stamp
3. Reporting M Rx-Tx measurements for the same SL-PRS transmission (or reception) and different SL-PRS reception (or transmission) for the same pair of UEs
4. R[FFS reporting N Rx-Tx measurements for different SL-PRS reception for the same pair of UEs]
	FFS
	No
	No
	
	Per band
	n/a
	n/a
	n/a
	Need for location server/server UE to know if the feature is supported

Component 3 candidate values of M={1,2,3,4}

[FFS: candidate values of N={1,2,3,4}]
	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
	FFS
	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
	FFS
	FFS
	FFS
	FFS
	[Need for location server to know if the feature is supported]
	Optional with capability signaling

	41. NR_pos_enh2
	41-4-6
	Positioning SRS bandwidth aggregation in RRC_CONNECTED
	[1. The maximum number of supported aggregated carriers in intra band contiguous carriers
[2. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE]
[3. Support of periodic/semi-persistent/aperiodic UL SRS for UL bandwidth aggregation]
5. Max number of aggregated SRS resource sets for positioning supported by UE for SRS bandwidth aggregation
6. Maximum number of [periodic/semi-persistent/aperiodic] aggregated SRS resources for bandwidth aggregation
7. Maximum number of [periodic/semi-persistent/aperiodic] aggregated SRS resources for bandwidth aggregation per slot
8. Support the same SRS power reduction across aggregated carriers
	[13-8, 6-2]
	Yes
	n/a
	Positioning SRS bandwidth aggregation in RRC_CONNECTED is not supported 
	[Per band]
	n/a
	n/a
	n/a
	[Component 1 candidate values: {2,3}

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

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

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

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

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

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

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

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

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

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

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

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

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

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