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1 UE features for NES
This section provides our views on the remaining aspects of the agreed UE feature groups in supporting spatial and/or power domain adaptation. 

The supported total number of periodic CSI reporting settings should depend on the reporting types (periodic, semi-persistent, aperiodic) as being specified in the existing specs. Furthermore, from our perspectives, there is no need to further split the number for semi-persistent CSI reporting on PUCCH and number for semi-persistent CSI reporting on PUSCH.

Proposal 1.1: Update component 9 in the FGs as follows in red:
· For FG 42-1/2, Supported total number of periodic CSI reporting settings without sub-configurations plus the total number of sub-configurations across periodic CSI report settings with sub-configurations per BWP
· For FG 42-1a/1c/2a/2c, Supported total number of aperiodic CSI reporting settings without sub-configurations plus the total number of sub-configurations across semi-persistent CSI report settings with sub-configurations per BWP
· For FG 42-1b/2b, Supported total number of aperiodic CSI reporting settings without sub-configurations plus the total number of sub-configurations across aperiodic CSI report settings with sub-configurations per BWP

On prerequisite for the feature groups. From our perspectives, the following prerequisites should be adopted:
· FG 2-35 is prerequisite for FGs 42-1/1a/1b/1c/2/2a/2b/2c. The report in FG 2-35 is needed for determining the supported total number of sub-configurations across CSI report settings with sub-configurations per BW. For example, FG 42-1 has a component that “Supported total number of periodic CSI reporting settings without sub-configurations plus the total number of sub-configurations across CSI report settings with sub-configurations per BWP”. Based on the reported component 1 in FG 2-35, the supported total number of sub-configurations across periodic CSI report settings with sub-configurations per BWP can be determined.
· Additionally, FG 2-32a is prerequisite for FG 42-1c/2c, and FG 2-32b is prerequisite for FG 42-1a/2a.
· FG 2-35 is prerequisite for FGs 42-8/9 since the reported numbers X and Y in components 4 and 5 of FG 2-35 are needed for determining the number of CSI sub-reports. 

Proposal 1.2: Adopt the following prerequisites	 as follows:
· FG 2-35 is prerequisite for FGs 42-1/1a/1b/1c/2/2a/2b/2c/8/9.
· Additionally, FG 2-32a is prerequisite for FG 42-1c/2c, and FG 2-32b is prerequisite for FG 42-1a/2a.

Currently the capabilities related to CSI-RS resource counting (e.g., components 4-7 in FG 42-1) are reported per FG. However, we should discuss how they are counted toward overall total numbers across different FGs including legacy FGs and FGs in other Rel-18 WIs. From our perspective, FG 2-33 can be used as overall counting numbers for resource counting. Alternatively, we are open to define a new FG for counting active CSI-RS resources/ports, which can function as the overall limits for legacy CSI reporting and CSI reporting with sub-configurations.

Proposal 1.3: Add the following notes to all spatial/power domain adaptation feature groups. Alternatively, define a new FG for the active CSI-RS port resource/port counting. 
· Note: For any slot, the CSI-RS resource/port counting in Components 4-7 is also accounted towards the following components in FG 2-33, respectively:
· Supported maximum number of simultaneous NZP-CSI-RS resources per CC
· Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
· Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs

Another open discussion is how UE should report CSI-RS resource counting (e.g., components 4-7 in FG 42-1) and CSI reporting settings (e.g., component 9 in FG 42-1) in joint spatial and power domain adaptation operation. We suggest that UE should on report the components 4-7 and 9 for either spatial domain adaptation or power domain adaptation:

Proposal 1.4: Add the following notes to all spatial/power domain adaptation feature groups.
· Note: For joint spatial and power domain adaptation operation, the UE reports Components 4-7 and 9 for either spatial domain adaptation or power domain adaptation. 

2 UE features for MIMO
2.1 Rel-18 DMRS
There is only a minor issue observed for Rel-18 DMRS. With the following agreement in RAN1 #116bis, UE feature group 40-4-5a “Additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP” was clarified that it is for DL only, which is good. But then we need create a similar UE feature for UL. 

Agreement (in RAN1 #116bis): Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	40. NR_MIMO_evo_DL_UL
	40-4-5a
	Additional row(s) for antenna ports (0,2,3) for Rel.18 DL DMRS ports for single-DCI based M-TRP
	Support of additional row(s) for antenna ports (0,2,3) for Rel.18 DL DMRS ports for single-DCI based M-TRP
	40-4-5
	Yes
	n/a
	Additional row(s) for antenna ports (0,2,3) for Rel.18 DL DMRS for single-DCI based M-TRP are not supported 
	Per FS
	No
	No
	n/a
	
	Optional with capability signaling


With the above reasoning, the following is proposed. 
 
Proposal 2.1: Introduce the following new UE feature for Rel-18 UL DMRS. 
	40. NR_MIMO_evo_DL_UL
	40-4-5a2
	Additional row(s) for antenna ports (0,2,3) for Rel.18 UL DMRS ports for single-DCI based M-TRP
	Support of additional row(s) for antenna ports (0,2,3) for Rel.18 UL DMRS ports for single-DCI based M-TRP
	40-4-5
	Yes
	n/a
	Additional row(s) for antenna ports (0,2,3) for Rel.18 UL DMRS ports for single-DCI based M-TRP are not supported 
	Per FS
	No
	No
	n/a
	
	Optional with capability signaling




2.2 Rel-18 8Tx
In the whole process of Rel-18 MIMO standardization, 8 Tx PUSCH and SRS enhancement were discussed independently in two different sub-agendas. Therefore, an aspect on UE capability signaling which requires taking both 8 Tx PUSCH and SRS into consideration was missed. Fortunately, RAN4 sent an LS R4-2321728 “Reply LS on coherence between PUSCH and 8-ports SRS with partial dropping”, which reminds RAN1 to double check UE capability and address this open issue.  

In LS R4-2321728, the following is provided to answer the question raised by RAN1. RAN1 Question 1: For a coherent 8Tx PUSCH transmission, can a UE meet the relative phase and power error requirements (defined in RAN 4 specifications) among the 8 SRS ports between the last SRS transmission and the PUSCH transmission over the defined time window, when the SRS is configured with or without TDM and no SRS symbol is dropped? 
RAN4 Answer: Yes, depending on UE capability. Some UEs may be capable to achieve coherence across TDM’d SRS and some UE may not. The current RAN4 requirements for coherent UL-MIMO are specified for a pair of connectors (two ports/Tx connectors). It is the understanding of RAN4 that a UE supporting full coherent 8Tx should at least meet the specified phase and power error requirements for any pair of two Tx antenna connectors in the current RAN4 specifications.


Based on RAN4 answer “Yes, depending on UE capability. Some UEs may be capable to achieve coherence across TDM’d SRS and some UE may not” in the above answer, it is recognized that achieving coherency across TDMed SRS is a new, and potentially more challenging, requirement for a UE to achieve, rather than the legacy coherency across nonTDMed SRS. Therefore, an 8 Tx UE might be able to achieve coherency with nonTDMed 8-port SRS, while not able to achieve coherency with TDMed 8-port SRS. However, current UE capability framework is not able to distinguish between these two cases. 

Current Rel-18 8-Tx UE capability signaling has the following independent signaling of UE feature group:
· SRS 8 Tx ports - codebook: This is the UE capability signaling of 8 Tx SRS for codebook based PUSCH. The component values for this capability signaling are {noTDMed SRS, noTDMed and TDMed SRS}
· Support of codebook-based 8Tx PUSCH - codebook1: This is the UE capability signaling to indicate supporting full coherent 8 Tx PUSCH
· Support of codebook-based 8Tx PUSCH – codebook2: This is the UE capability signaling to indicate supporting partial coherent 8 Tx PUSCH with two antenna groups (4+4 structure)
· Support of codebook-based 8Tx PUSCH – codebook3: This is the UE capability signaling to indicate supporting partial coherent 8 Tx PUSCH with 4 antenna groups (2+2+2+2 structure)
· Support of codebook-based 8Tx PUSCH – codebook4: This is the UE capability signaling to indicate supporting non coherent 8 Tx PUSCH

With current independent signaling UE features, for each codebook, a UE can indicate support that codebook with what kind of SRS. For example, with coherent codebook 1, a UE can signal the one of the following 2 combinations.  
· Combination 1: the UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS
· Combination 2: the UE support coherent 8Tx PUSCH (codebook 1) with noTDMed and TDMed SRS

As another example, with noncoherent codebook 4, a UE can signal the one of the following 2 combinations
· Combination 3: the UE support noncoherent 8 Tx PUSCH (codebook 4) with noTDMed SRS
· Combination 4: the UE support noncoherent 8Tx PUSCH (codebook 4) with noTDMed and TDMed SRS

However, what missing is a “joint” capability signaling of coherence type and SRS type. For example, a UE might want to signaling the following: 
· The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS. 

As mentioned above, the rationale for this signaling is because coherency with TDMed SRS is a newer, and likely more challenging, requirement than coherentcy with nonTDMed (legacy) SRS. A UE can support coherency with legacy nonTDMed SRS may not be able to support coherency with the new TDMed SRS. 

In LS R4-2403632, RAN 4 also send the following message to RAN 1. [bookmark: _Hlk160110680]Additionally, RAN4 further discussed coherence between PUSCH and 8-ports SRS with partial dropping. The  approved reply LS of R4-2321728 says that “Some UEs may be capable to achieve coherence across TDM’d SRS and some UE may not” in the answer for Question 1. It is RAN4’s understanding that the current capability wouldn’t allow a UE to indicate that the UE supports codebook 1 with not TDMed SRS, while the same UE can also support codebook 2, 3, or 4 with TDM’d SRS. If the RAN4 understanding is correct, RAN4’d like to request RAN1 to consider allowing UE to indicate the above mentioned cases, details are up to RAN1.


With the above reasoning, it is proposed to add a UE capability signaling to differentiate the coherency with and without TDMed SRS. Taking all 4 codebooks into consideration, we want a “joint” capability signaling of coherence type and SRS type which allows the UE to signaling one of the following. 
· Joint signaling value 1: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 2) with TDMed SRS
· Joint signaling value 2: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Joint signaling value 3: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Joint signaling value 4: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Joint signaling value 5: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Joint signaling value 6: The UE support partial coherent 8 Tx PUSCH (codebook 3) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS

One should notice that the existing UE capability can already support signaling values such as “The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, and the UE support coherent 8 Tx PUSCH (codebook 1) with TDMed SRS as well”. Therefore, there is no need to add those values in the new UE capability. 

Based on the above analysis, the following proposal is proposed. 

Proposal 2.2: for codebook based 8-Tx PUSCH, add a UE feature group as 40-7-1h under 40-7-1 family. The new UE feature group signals the supported codebook type and SRS type jointly with the following candidate values. 
· Candidate value 1: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 2) with TDMed SRS
· Candidate value 2: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Candidate value 3: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Candidate value 4: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Candidate value 5: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Candidate value 6: The UE support partial coherent 8 Tx PUSCH (codebook 3) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS

3 UE features for Expanded and improved NR Positioning
This section provides our views on the remaining aspects of the agreed UE feature groups for the expanded and improved NR Positioning. In particular, we are making the following proposals:

Proposal 3.1: With regards to the FGs on Common SL PRS Processing capability (FGs 41-1-1 and FG 41-1-1a) and 41-1-10, confirm the Working assumptions. 

Proposal 3.2: FGs 41-1-1 is a prerequisite for FG 41-1-1a. 

Proposal 3.3: With regards to the FG 41-1-2 and 41-1-4, 
· have only 41-1-1 and 41-1-1a as prerequisites.
· Remove the Notes that are in brackets. 

Proposal 3.4: With regards to the FG 41-1-4c, do not introduce additional prerequisites. 

Proposal 3.5: With regards to the FG 41-1-10, do not introduce any prerequisites. 

An LTE or LTE V2X device might support NR SL Positioning without having to do NR SL communications. We propose to capture a subset of the sidelink positioning features as LTE features as was done for sidelink communications in previous releases. 

Proposal 3.6:: Capture the following FGs in the LTE UE feature list: 41-1-1, 41-1-1a, 41-1-2, 41-1-3, 41-1-4c, 41-1-4d, 41-1-5, 41-1-7x, 41-1-8, 41-1-10, 41-1-11, 41-1-12, 41-1-12, 41-1-13, 41-1-13b, 41-1-14, 41-1-18, 41-1-19, 41-1-20a, 41-1-20b.

4 UE features for NTN IOT

For NTN IOT, the only remaining issue is whether the autonomous GNSS position fix (2-4a/b) has the prerequisite of supporting triggered gaps (2-3a/b):

	2. IoT_NTN_enh
	2-4a
	GNSS position fix in RRC Connected state for eMTC—autonomous
	1. UE re-acquires GNSS autonomously (when configured by the network) if it does not receive eNB GNSS measurement trigger
2. UE reports GNSS position fix time duration for measurement at least during the initial access stage and in connected mode via RRCConnectionReestablishmentComplete and RRCConnectionReconfigurationComplete for HO case
3. UE reports the remaining GNSS validity duration with MAC CE in connected mode
	[Rel. 18 2-3a] Rel. 17 2-1
	Yes
	N/A
	Release 18 eMTC UE cannot get autonomous GNSS position fix in RRC Connected state
	Per UE
	No 
	No
	Note: This applies to non-DRX
	Optional with capability signalling

	2. IoT_NTN_enh
	2-4b
	GNSS position fix in RRC Connected state for NB-IoT—autonomous
	1. UE re-acquires GNSS autonomously (when configured by the network) if it does not receive eNB GNSS measurement trigger
2. UE reports GNSS position fix time duration for measurement at least during the initial access stage and in connected mode via RRCConnectionReestablishmentComplete-NB
3. UE reports the remaining GNSS validity duration with MAC CE in connected mode
	[Rel. 18 2-3b], Rel. 17 2-1b
	
	
	Release 18 NB-IoT UE cannot get autonomous GNSS position fix in RRC Connected state
	Per UE
	No
	No
	Note: This applies to non-DRX
	Optional with capability signalling



In our view, it should be possible for a UE to implement autonomous reacquisition without supporting triggered gaps. Note that the implementation of triggered gaps is much more complex than autonomous gaps (requiring e.g. new MAC-CE support) and, therefore, it is likely that commercial deployments may only support autonomous reacquisition initially. Therefore, we make the following proposal:

Proposal 4.1: 2-3a / 2-3b are not prerequisites of 2-4a / 2-4b. 

The proposal above is implemented in the following table:

	2. IoT_NTN_enh
	2-4a
	GNSS position fix in RRC Connected state for eMTC—autonomous
	1. UE re-acquires GNSS autonomously (when configured by the network) if it does not receive eNB GNSS measurement trigger
2. UE reports GNSS position fix time duration for measurement at least during the initial access stage and in connected mode via RRCConnectionReestablishmentComplete and RRCConnectionReconfigurationComplete for HO case
3. UE reports the remaining GNSS validity duration with MAC CE in connected mode
	[Rel. 18 2-3a] Rel. 17 2-1
	Yes
	N/A
	Release 18 eMTC UE cannot get autonomous GNSS position fix in RRC Connected state
	Per UE
	No 
	No
	Note: This applies to non-DRX
	Optional with capability signalling

	2. IoT_NTN_enh
	2-4b
	GNSS position fix in RRC Connected state for NB-IoT—autonomous
	1. UE re-acquires GNSS autonomously (when configured by the network) if it does not receive eNB GNSS measurement trigger
2. UE reports GNSS position fix time duration for measurement at least during the initial access stage and in connected mode via RRCConnectionReestablishmentComplete-NB
3. UE reports the remaining GNSS validity duration with MAC CE in connected mode
	[Rel. 18 2-3b], Rel. 17 2-1b
	
	
	Release 18 NB-IoT UE cannot get autonomous GNSS position fix in RRC Connected state
	Per UE
	No
	No
	Note: This applies to non-DRX
	Optional with capability signalling



UE features for Expanded and improved Positioning

Proposal 5.1: With regards to the FG 41-1-3, support the component 3 candidate values captured in the spreadsheet: {[floor (NRB /10 RBs), 2*floor (NRB /10 RBs)]}.

An LTE or LTE V2X device might support NR SL Positioning without having to do NR SL communications. In that case, the UE will have to report the SL PRS capabilities through the LTE network, i.e., through the LTE UE feature list. We propose to capture a subset of the sidelink positioning features as LTE features as was done for sidelink communications in previous releases. 

Proposal 5.2: Capture the following FGs in the LTE UE feature list: 41-1-1, 41-1-1a, 41-1-2, 41-1-3, 41-1-4c, 41-1-4d, 41-1-5, 41-1-7x, 41-1-8, 41-1-10, 41-1-11, 41-1-12, 41-1-12, 41-1-13, 41-1-13b, 41-1-14, 41-1-18, 41-1-19, 41-1-20a, 41-1-20b.

Furthermore, the following proposals were made in the last meeting related to the DL power control of SL PRS and the p0-OLPC-Sidelink-r17:

	Intel Corporation [4]
	FG 41-1-4a/4b: Add Rel-17 OLPC capability “p0-OLPC-Sidelink-r17” as a prerequisite.

In Rel-17, the feature for open loop power control for sidelink communication was added based on the RAN1 LS in R1-2208121 [2] and thus was not part of the feature list that RAN1 usually gives to RAN2. Thus, there is no FG number representing this feature. This feature needs to be added to all Rel-18 sidelink positioning features that required power control as otherwise sidelink positioning might use different power control than sidelink communication when implemented in the same Rel-18 device. Propose to add this by including the parameter “p0-OLPC-Sidelink-r17” to the prerequisite field as this defines the feature in 38.306 [3].
	41. NR_pos_enh2
	41-1-4a
	Transmitting SL-PRS in a shared resource pool
	1. Support of transmitting SL-PRS in a shared resource pool
2. Support transmitting SCI format 2D
	15-2 or 15-3, 41-1-2, p0-OLPC-Sidelink-r17
	Yes
	No
	Transmitting SL-PRS in a shared resource pool is not supported
	Per band
	n/a
	n/a
	n/a
	The supported resource allocation modes are the same as for communication and signaled in FGs 15-2 and 15-3

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




	Intel Corporation [4]
	· Add Rel-17 OLPC capability “p0-OLPC-Sidelink-r17” as a prerequisite.
· Confirm WA that Reporting type is per band.
· In Rel-17, the feature for open loop power control for sidelink communication was added based on the RAN1 LS in R1-2208121 [2] and thus was not part of the feature list that RAN1 usually gives to RAN2. Thus, there is no FG number representing this feature. This feature needs to be added to all Rel-18 sidelink positioning features that required power control as otherwise sidelink positioning might use different power control than sidelink communication when implemented in the same Rel-18 device. Propose to add this by including the parameter “p0-OLPC-Sidelink-r17” to the prerequisite field as this defines the feature in 38.306 [3].
	41. NR_pos_enh2
	41-1-10
	Support of full sensing in a dedicated resource pool
	1. UE can transmit SL-PRS and associated PSCCH using full sensing
2. Support DL pathloss based open loop power control when configured by NR Uu
	FFS
41-1-3, p0-OLPC-Sidelink-r17
	Yes
	No
	UE cannot transmit SL-PRS using full sensing in a dedicated resource pool
	WA: Per band]
	n/a
	n/a
	n/a
	Note: Configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Note: Component 2 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




	Intel Corporation [4]
	Add Rel-17 OLPC capability “p0-OLPC-Sidelink-r17” as a prerequisite.

In Rel-17, the feature for open loop power control for sidelink communication was added based on the RAN1 LS in R1-2208121 [2] and thus was not part of the feature list that RAN1 usually gives to RAN2. Thus, there is no FG number representing this feature. This feature needs to be added to all Rel-18 sidelink positioning features that required power control as otherwise sidelink positioning might use different power control than sidelink communication when implemented in the same Rel-18 device. Propose to add this by including the parameter “p0-OLPC-Sidelink-r17” to the prerequisite field as this defines the feature in 38.306 [3].
	41. NR_pos_enh2
	41-1-17
	Open loop SL pathloss based power control for SL-PRS and associated PSCCH and SL RSRP report for dedicated resource pool
	Support of open loop SL pathloss based power control for SL-PRS and associated PSCCH and SL RSRP report for dedicated resource pool for unicast transmissions
	at least one of 41-1-4b or 41-1-4c, p0-OLPC-Sidelink-r17
	Yes
	Yes
	Open loop SL power control and SL RSRP report for dedicated resource pool is not supported for unicast transmissions
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling






Based on the above, it was proposed last meeting to include the p0-OLPC-Sidelink-r17 as a prerequisite in the FGs 41-1-4a/4b/10/17, which are related to transmission of SL PRS and power control. However, if we follow this proposal, the UE would be forced to support the updated RRC range for SL positioning open control, if it wants to support SL positioning, but doesn’t have to support the new range if it only wants to support SL communications. We think that this aspect can be clarified by just adding a note to FGs 41-1-4a/4b/10 (but not 41-1-17 which is related to SL power control):

Proposal 5.3: With regards to FG 41-1-4a/4b/10, and the need for the addition of  p0-OLPC-Sidelink-r17 as a prerequisite, we support to add a corresponding note as follows:
· If the UE reports the p0-OLPC-Sidelink-r17 , then this feature also applies to each of the FG 41-1-4a/4b/10 SL PRS transmission. 

Furthmore, the following agreement was reached last meeting:
	Agreement
For a band configured with SL CA, confirm the related working assumption from RAN1 #116 with the introduction of the following new UE capabilities:
· One UE capability for SL PRS transmission for a band configured with SL CA
· One UE capability for SL PRS reception for a band configured with SL CA
· Note: there will not be two separate FG components for shared RP and dedicated RP



Based on the above, we make the following proposal:

Proposal 5.4: Introduce the following 2 new FGs related to SL PRS transmission/reception in a band configured with SL

	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
	41-1-20a
	Supports SL PRS reception for a band configured with SL CA 
	1. Support of SL PRS reception for a shared SL PRS resource pool and/or a dedicated SL PRS resource pool for a band configured with SL CA
	One of {41-1-2 or 41-1-3}, 47-v1
	Yes
	No
	UE does not support SL PRS reception for a shared SL PRS resource pool and/or a dedicated SL PRS resource pool for a band configured with SL CA
	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
	41-1-20b
	Supports SL PRS tranmsission for a band configured with SL CA 
	1. Support of SL PRS transmission for a shared SL PRS resource pool and/or a dedicated SL PRS resource pool for a band configured with SL CA
	One of {41-1-4a, 41-1-4b or 41-1-4c}, 47-v1
	Yes
	No
	UE does not support SL PRS transmission for a shared SL PRS resource pool and/or a dedicated SL PRS resource pool for a band configured with SL CA
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
	Optional with capability signaling



With regards to the introduction or not of a dedicated FG for “SL-PRS transmission request in physical layer”, we make the following Notes:
· The following was agreed related to the SL PRS lower layer request:
	Agreement
In Scheme 2, with regards to the SCI-based triggering of SL-PRS, the following WA is confirmed:
	Working assumption
In Scheme 2, with regards to the triggering of SL-PRS, for the SCI-based triggering, the SL-PRS request, in either SCI-1B or SCI-2D, is an explicit field
· If (pre-)configured per resource pool, then 1 bit is used, otherwise, it is 0 bits





· Independent of whether there is a separate FG for this request or not, we need to come to a common understanding on how the “SL PRS triggering” would work, especially related to the following scenarios:
· In the case of SL-TDOA (DL-like SL-TDOA), 
· if a receiving target UE does not support transmission of SL-PRS (i.e.only supports receiving of SL-PRS), how can that UE ask an anchor to start transmitting SL-PRS? 
· If an anchor doesn’t support SL-PRS reception and the target UE supports SL-PRS transmission, how can the anchor receive the request from a target UE?
· If a resource pool is deployed with the SL PRS triggering bit to 0, then, if in the future, that resource pool is intended to be used for RTT, then, it will not be possible, unless there is a higher layer mechanism also specified. 

Observation 5.1:  With regards to the introduction or not of a dedicated FG for “SL-PRS transmission request in physical layer”, an LS needs to be sent to RAN2 to inquire whether there is a higher layer mechanism for a UE to request the SL PRS transmission from another UE. 

Proposal 5.5: With regards to the “SL-PRS transmission request in physical layer”, 
· support the introduction of such a FG:
	41. NR_pos_enh2
	41-1-21
	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
	SL-PRS transmission request in physical layer cannot be signalled 
	Per band
	No
	No
	No
	
	Optional with capability signaling


· Send an LS to RAN2 to inquire on the specification support of higher layer mechanism for a UE to request the SL PRS transmission from another UE. 

Proposal 5.6: With regards to the FG 41-3-3, the 27-6 (DL PRS processing capabilities in RRC inactive) should be a prerequisite outside the “at least {}” brackets. That is, support the following change: 

	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
	13-1, at least one of {27-18a, 27-18b, 27-6}, 27-6
	No
	n/a
	PRS measurements in RRC_IDLE not supported
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
	Optional with capability signaling.




Proposal 5.7: With regards to the FG 41-2-8/9/10, remove the word “legacy” as follows:

	41. NR_pos_enh2
	41-2-8
	Support to perform legacy DL PRS-RSRP, DL PRSR-RSRPP, DL RSTD measurements inside the indicated time window only for DL TDoA
	Support to perform legacy measurements inside the indicated time window only
	13-3a
	No
	N/A
	The UE may use the indicated DL PRS resource set(s) occurring outside the indicated time window for legacy measurements in addition to the indicated DL PRS resource set(s) occurring inside the indicated time window
	Per band
	No
	No
	No
	Need for location server to know if the feature is supported
	Optional with capability signaling

	41. NR_pos_enh2
	41-2-9
	Support to perform legacy DL PRS-RSRP, DL PRSR-RSRPP,  UE Rx-Tx measurements inside the indicated time window only for multi-RTT
	Support to perform legacy measurements inside the indicated time window only
	13-4a
	No
	N/A
	The UE may use the indicated DL PRS resource set(s) occurring outside the indicated time window for legacy measurements in addition to the indicated DL PRS resource set(s) occurring inside the indicated time window
	Per band
	No
	No
	No
	Need for location server to know if the feature is supported
	Optional with capability signaling

	41. NR_pos_enh2
	41-2-10
	Support to perform legacy DL PRS-RSRP, DL PRSR-RSRPP measurements inside the indicated time window only for DL AoD
	Support to perform legacy measurements inside the indicated time window only
	13-2a
	No
	N/A
	The UE may use the indicated DL PRS resource set(s) occurring outside the indicated time window for legacy measurements in addition to the indicated DL PRS resource set(s) occurring inside the indicated time window
	Per band
	No
	No
	No
	Need for location server to know if the feature is supported
	Optional with capability signaling



NR NTN
RAN4 has sent an LS, R1-2403831 “LS on UE capability for NW verified location”, concerning the UE capability on NW verified location. From the LS, RAN4 has agreed that the measurement periods for UE Rx-Tx time difference measurement for single satellite based RTT for NW verified location are based on single sample. RAN4 also concluded that supporting single sample in UE Rx-Tx time difference measurement for single satellite based RTT is a component of FG 44-3. Consequently, we propose to revise UE feature FG 44-3 as in the following proposal.
Proposal 6.1: Adopt the following revision to the component 1 of FG 44-3.

	44. NR_NTN_enh
	44-3
	UE Rx-Tx Measurement and Report for Multi-RTT with single satellite in NTN
	1. Support UE Rx-Tx time difference and UE Rx-Tx time difference offset measurement based on single sample and report for Multi-RTT positioning with single satellite in NTN
2. Support of reporting DL timing drift due to Doppler over the service link associated with the UE Rx-Tx time difference measurement period
	13-4, 13-8
	No
	No
	UE does not support Multi-RTT positioning with single satellite in NTN
	Per Band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5

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



ATG
In RAN1#116 bis, it is agreed that the granularity of FG 56-1, FG 56-2, FG 56-3, and FG 56-4 is “per UE” as shown below [R1-2403703].

	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 differ.
	Need of FR1/FR2 differ.
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	56. NR_ATG
	56-1
	Uplink Time and Frequency pre-compensation and timing relationship enhancements
	Support of UE specific TA calculation based on its GNSS-acquired position and the indicated BS location.
Support of open (i.e. UE autonomous TA estimation) and closed (i.e., received TA commands) loop control for TA update in RRC_CONNECTED state.
Support of pre-compensation of the calculated TA in the uplink transmissions.
Support of frequency pre-compensation to account for the Doppler experienced on the service link.
Support of determining timing of the scheduling of PUSCH, PUCCH and PDCCH ordered PRACH, CSI reference resource, transmission of aperiodic SRS activation of TA command, first PUSCH transmission in CG Type 2 with cell-specific K_offset if indicated.
Support of UE receiving cell-specific K_offset in system information.
	
	Yes
	N/A
	If UE does not support this feature, the performance of ATG UE cannot be guaranteed due to the large propagation delay.
	Per UE
	No
	FR1 only
	N/A
	Note: This UE feature group is applicable only for bands defined in Section 5.2J in TS 38.101-1
	Mandatory with capability signaling for UE supports NR communication via ATG



	56. NR_ATG
	56-2
	UE reporting of TA information
	Support UE reporting of TA information
	56-1
	Yes
	N/A
	If UE does not support this feature, UE cannot report the TA information to network.
	Per UE
	No
	FR1 only
	N/A
	Note: This UE feature group is applicable only for bands defined in Section 5.2J in TS 38.101-1
	Optional with capability siganling

	56. NR_ATG
	56-3
	Increasing the number of HARQ processes
	The maximal supported HARQ process number is X for UL and Y for DL
	
	Yes
	N/A
	If UE does not support this feature, the HARQ process is number is limited.
	Per UE
	No
	FR1 only
	N/A
	Candidate component values for (X,Y): {(16,32),(32,16),(32,32)}

Note: This UE feature group is applicable only for bands defined in Section 5.2J in TS 38.101-1
	Optional with capability signalling


	56. NR_ATG
	56-4
	K1 range extension
	Support of extended K1 value range of (0..31) for unpaired spectrum
	
	Yes
	N/A
	If UE does not support this feature, K1 value is limited.
	Per UE
	TDD only


	FR1 only
	N/A
	Note: This UE feature group is applicable only for bands defined in Section 5.2J in TS 38.101-1
	Optional with capability signalling



By contrast, the granularity of the corresponding UE features for NR NTN is “per band”. The argument in favour of “per UE” granularity in ATG is that a UE device that supports ATG services will not be used in a non-ATG mode, which, however, is not guaranteed. In addition, a UE may have different component values in different bands, e.g., depending on if the band is TDD or FDD. In summary, the following situations need to be considered when defining the granularity:
1. An ATG capable UE may only support non-ATG operation in an ATG band.
2. An ATG capable UE may have different capability values for different bands or depending on if the band is TDD or FDD.

Based on the above observations, we have the following proposal.
Proposal 7.1: Change the granularity for FG 56-1, FG 56-2, FG 56-3, FG 56-4 from “per UE” to “per band”.


