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Introduction
This contribution discusses Rel-17 UE features for NR positioning enhancements.
Discussion
We provides our suggestion and comments about feature group that could be found in both Annex and the previous updated RAN1 UE features list [1]. 
UE features for Rx/Tx timing delay mitigation
· 27-1-1:
· Regarding the candidates values: According to previous agreement [2] (e.g. the maximum value of UE Rx TEGs per PFLs is 8 and N=[2, 3, 4, 6, 8]) and the ‘note’ for RX TEG IDs (from 0 to 31), the candidate values could be {1,2, 3, 4, 6, 8} excluding the values that over 8. 
· Regarding making a separate row for between DL-TDOA and Multi-RTT: Prefer not to separate rows.
· 27-1-2
· Regarding the type: Similar to the UE feature of ‘Rx TEG’ such as 27-1-1, we think the type of Tx TEG seems to be ‘per band’.
· Regarding the candidate values: We think some clarification is needed. The maximum number 8 was derived by consideration per UE not a band. There is a similar issue that can be founded in 27-1-1 and the maximum number of RX TEG IDs is made under the assumption that the UE has 8 Rx antennas and 4 PFLs. Likewise, if the feature is supported by per band, we think that the related candidate values also need to be considered such as {1, 2} and following additional ‘note’ that is similar to ‘note’ in 27-1-1 needs to be added. 
· Note: The “per band” reporting on this capability does not imply, that the TxTEG IDs in the measurement report are grouped per band; In the measurement report, the TxTEG ID can span from 0, up to 7.
· Regarding the Need for location server to know: Since UE directly provides association information about Tx TEGs to gNB when only UL-TDOA is applied (based on following agreement in the previous meeting [2]), we think there is no reason to let location server know whether it is supported or not. 
· Regarding the second ‘note’: Considering the fact that the feature group is designed for the UL-TDOA only, hence the needs for the ‘note’ regarding multi-RTT seems not appropriate.  
	Agreement (in 107-e)
Confirm and modify the working assumption with the following modifications:
· For mitigating UE Tx timing errors for UL TDOA, subject to UE’s capability, support the serving gNB to request a UE to provide the association information of UL SRS resources for positioning with Tx TEGs to the serving gNB if the UE supports multiple UE Tx TEGs for UL TDOA.
· The serving gNB should forward the association information provided by the UE to the LMF.
· UE should report its capability of supporting multiple UE Tx TEGs for UL TDOA to serving gNB.
· For mitigating UE Tx timing errors for Multi-RTT, subject to UE’s capability, support the LMF to request a UE to provide the association information of UL SRS resources for positioning with Tx TEGs directly to the LMF if the UE supports multiple Tx TEGs for Multi-RTT.
· UE should report its capability of supporting multiple UE Tx TEGs for Multi-RTT directly to the LMF.
· Note: For mitigating UE Tx timing errors when both UL-TDOA and Multi-RTT, or UL-TDOA and DL-TDOA are used, the UE should provide the association information of UL SRS resources for positioning with Tx TEGs, subject to UE capability (in the bullets above):  
· to the serving gNB if a request to provide the association information is received from the gNB 
· to the LMF if a request to provide the association information is received from the LMF. 



· 27-1-2a
· Regarding the feature group of ‘[and/or UL TDOA]’: This FG is related with second and third main-bullets in the above agreement in 27-1-2. We think that the representation of ‘and/or UL TDOA’ will not exactly reflect the both cases because ‘or UL TDOA’ represents the case of UL TDOA only. Hence, the alternative representation (e.g. ‘or both Multi-RTT and UL-TDOA’) seems appropriate. 
· Regarding the type and candidate values: Similar view with 27-1-2. In addition, the value of ‘1’ also needs to be included for providing whether the measurement results are within the specific error margin. 
· Regarding the first note: we think the first note would be associated with the ‘Note’ in the above agreement in 27-1-1. To represent more precisely, the term of ‘for UL-TDOA’ needs to be modified like as ‘UL-TDOA and Multi-RTT, or UL-TDOA and DL-TDOA’
· 27-1-3
· Regarding the candidate values: Similar view with 27-1-1. Since the FG is supported per band, we think the candidate value needs to be dependant it. Considering the maximum number of both Rx TEG (e.g. 8) and Tx TEG (e.g.2) per band, we think ‘16’ seems appropriate and the candidate values could be composed of {1, 2, 3, 4, 6, 8, 12, 16} considering the combination between candidate values about both Rx TEG ({1, 2, 3, 4, 6, 8}) and Tx TEG ({1, 2}). 
· Regarding the note: the value of ‘63’ seems appropriate considering 4 PFLs.   
· 27-1-4a
· General comment: We think 27-1-4 is enough considering the previous agreement as shown in below [2]. RAN1 didn’t discuss about simultaneous reception at UE side even though the intention is clear. In addition, there is also no requirement on the UE side. So, we think the FG seems unnecessary.  
	Agreement (in 105-e)
Make the following modification on the previous agreement made in RAN#106bis-e:
· Subject to UE capability, support the LMF to request a UE to optionally measure the same DL PRS resource of a TRP with N different UE Rx TEGs and report the corresponding multiple RSTD measurements.
· N=[2, 3, 4, 6, 8], where the maximum value of N depends on UE capability, and applies to all DL PRS positioning frequency layers
· Note: If N is not explicitly included in the request, it is up to UE to determine the number of different UE Rx TEGs to measure the same DL PRS resource within its capability
· The TRP can be either a “RSTD” reference TRP or a neighbour TRP
· FFS: details of the signalling, procedures, and UE capability
· The timestamps of the multiple RSTD measurements in the same measurement report can be the same or different.
· Note: All RSTD measurements are relative to a single reference timing



Proposal #1: 
· RAN1 needs to consider following observations and adopt proposed modification for UE features for Rx/Tx timing delay mitigation: 
· 27-1-1:
· Regarding the candidate value: According to previous agreement [2] (e.g. the maximum value of UE Rx TEGs per PFLs is 8 and N=[2, 3, 4, 6, 8]) and the ‘note’ for RX TEG IDs (from 0 to 31), the candidate values could be {1,2, 3, 4, 6, 8} excluding the values that over 8. 
· Regarding making a separate row for between DL-TDOA and Multi-RTT: Prefer not to separate rows.
· 27-1-2
· Regarding the type: Similar to the UE feature of ‘Rx TEG’ such as 27-1-1, we think the type of Tx TEG seems to be ‘per band’. 
· Regarding the candidate value: We think some clarification is needed. The maximum number 8 was derived by consideration per UE not a band. There is a similar issue that can be founded in 27-1-1 and the maximum number of RX TEG IDs is made under the assumption that the UE has 8 Rx antennas and 4 PFLs. Likewise, if the feature is supported by per band, we think that the related candidate values also need to be considered such as {1,2} and following additional ‘note’ that is similar to ‘note’ in 27-1-1 needs to be added. 
· Note: The “per band” reporting on this capability does not imply, that the TxTEG IDs in the measurement report are grouped per band; In the measurement report, the TxTEG ID can span from 0, up to 7.
· Regarding the Need for location server to know: Since UE directly provides association information about Tx TEGs to gNB when only UL-TDOA is applied, we think there is no reason to let location server know whether it is supported or not. 
· Regarding the second ‘note’: Considering the fact that the feature group is designed for the UL-TDOA only, hence the needs for the ‘note’ regarding multi-RTT seems not appropriate.  
· 27-1-2a
· Regarding the feature group of ‘[and/or UL TDOA]’: This FG is related with second and third main-bullets in the above agreement in 27-1-2. We think that the representation of ‘and/or UL TDOA’ will not exactly reflect the both cases because ‘or UL TDOA’ represents the case of UL TDOA only. Hence, the alternative representation (e.g. ‘or both Multi-RTT and UL-TDOA’) seems appropriate. 
· Regarding the type and candidate values: Similar view with 27-1-2. In addition, the value of ‘1’ also needs to be included for providing whether the measurement results are within the specific error margin. 
· Regarding the first note: we think the first note would be associated with the ‘Note’ in the above agreement in 27-1-1. To represent more precisely, the term of ‘for UL-TDOA’ needs to be modified like as ‘UL-TDOA and Multi-RTT, or UL-TDOA and DL-TDOA’
· 27-1-3
· Regarding the candidate value: Similar view with 27-1-1. Since the FG is supported per band, we think the candidate value needs to be dependant it. Considering the maximum number of both Rx TEG (e.g. 8) and Tx TEG (e.g.2) per band, we think ‘16’ seems appropriate and the candidate values could be composed of {1, 2, 3, 4, 6, 8, 12, 16} considering the combination between candidate values about both Rx TEG ({1, 2, 3, 4, 6, 8}) and Tx TEG ({1, 2}). 
· Regarding the note: the value of ‘63’ seems appropriate considering 4 PFLs.   
· 27-1-4a
· General comment: RAN1 didn’t discuss about simultaneous reception at UE side even though the intention is clear. In addition, there is also no requirement on the UE side. So, we think the FG seems unnecessary. 
UE features for angle based positioning
· 27-2-1
· Regarding the FG: According to the previous agreements (as shown in below), UE can measure (for both UE-based and UE-assisted) and report (for UE-assisted) the PRS RSRP of the first path. We think making an additional row for UE-based to differentiate both of them seems proper.
	Agreement: (in 105-e)
For both UE-based and UE-assisted DL-AOD, the UE can be requested subject to UE capability to measure and report (for UE-assisted) the PRS RSRP of the first path
· FFS: Details of measurement and reporting of PRS RSRP of the first path
Agreement (in 107-e)
For reporting of DL PRS RSRPP and PRS RSRP in UE-A DL-AOD
· The maximum number of DL PRS RSRPP M is a UE capability and its candidate values include {2,4,8,16,24}.
· The capabilities for DL PRS RSRPP (M value) and DL PRS RSRP (N values) are such that M is less than or equal to N 



· Regarding the type: Considering the fact that path specific report does not depend on frequency/band, we think the ‘per UE’ seems more appropriate.  
· Regarding the candidate values: Okay with {2,4,8,16,24} 
· 27-2-2
· Regarding the type: Similar view with 27-2-1.
· Regarding the candidate values: Based on following previous agreement, the candidate values should be composed of {16, 24} excluding {12, 32, 64}.
· Additional comment: The additional note that is related following second note in the agreement needs to be added.
	Agreement (in 106bis-e)
The agreement from RAN1#106e on the number of DL PRS RSRP measurements per TRP is extended as follows:
· For UE-A DL-AOD, support reporting up to N DL PRS RSRP measurements per TRP, where N is UE capability and candidate values include {16,24}.
· For UE-A DL-AOD, support reporting up to M first path PRS RSRP measurements per TRP, where M is a UE capability 
· FFS: Values of M. Candidate values include {2,4,8,16,24}.
· FFS: Whether M is always equal to N
· Note: Multiple RSRPs corresponding to same or different Rx Beam index should be able to be reported for a given PRS resource for same or different timestamps. 
· Note: the maximum number of DL PRS RSRP associated with the same Rx beam index is up to the UE implementation



Proposal #2: 
· RAN1 needs to consider following observations and adopt proposed modification for UE features for angle based positioning: 
· 27-2-1
· Regarding the FG: According to the previous agreements (as shown in below), UE can measure (for both UE-based and UE-assisted) and report (for UE-assisted) the PRS RSRP of the first path. Making an additional row for UE-based to differentiate both of them seems proper.
· Regarding the type: Considering the fact that path specific report does not depend on frequency/band, we think the ‘per UE’ seems more appropriate.  
· Regarding candidate values: Okay with {2, 4, 8, 16, 24}.
· 27-2-2
· Regarding the type: Similar view with 27-2-1.
· Regarding candidate values: Based on following previous agreement, the candidate values should be composed of {16, 24} excluding {12, 32, 64}.
· Additional comment: The additional note that is related following second note in the agreement needs to be added.

UE features for latency reduction
· 27-3-1
· Regarding the FG: The wording in [] such as ‘of DL PRS measurement on single DL PRS period/occasion’ can be removed.
· Regarding the type: We think it depends on UE not a band. Hence, ‘per UE’ seems more appropriate.
· Regarding the note: Currently, only single value of ‘1’ was agreed in accordance with previous agreement [1] as shown in below. So, we prefer to open to discuss it until more values are agreed.
	Agreement: (in 107-e)
For the PRS processing sample number M, at least M = 1 is supported.


In the description (e.g. If the UE does not provide the capability, the UE [is assumed to] support M=4 only). The ‘[is assumed to]’ should be removed because M=4 is normal measurement behaviour of UE. 
· 27-3-2/3
· Regarding the FG: We prefer to remove ‘[and in a PRS processing priority window]’ in FG 28-3-2.
· Regarding the components: In order to distinguish more clearly between presence or absence of a processing window within without MG, we think phrase related with [ ] should be kept in FG 28-3-2. But, we prefer to change from all of ‘PRS processing priority window’s to ‘PRS processing window’. 
· Regarding the type and the note: Originally, each type 1A and type 1B is supposed to target ‘per UE’ and ‘per band or per CC’ respectively as shown in below. So, we think applying separated granularity for each types seems appropriate and making an additional FG seems appropriate to deal with them respectively. 
	Agreement (in 107-e)
For capability 1A as per working assumption made in RAN1#106-e, the DL signalings/channels in a per UE fashion (i.e. both across NR & LTE) inside the PRS processing window are dropped if the DL PRS is determined to be higher priority.
For capability 1B as per working assumption made in RAN1#106-e, only the DL signalings/channels from a certain band inside the PRS processing window are dropped if the DL PRS is determined to be higher priority.

	Working assumption:
Subject to UE capability, support PRS measurement outside the MG, within a PRS processing window, and UE measurement inside the active DL BWP with PRS having the same numerology as the active DL BWP.
· Inside the PRS processing window, subject to the UE determining that DL PRS to be higher priority, support the following UE capabilities: 
· Capability 1: PRS prioritization over all other DL signals/channels in all symbols inside the window. 
· Cap. 1A: The DL signals/channels from all DL CCs (per UE) are affected. 
· Cap. 1B: Only the DL signals/channels from a certain band/CC are affected. 
· FFS: band or CC
· Capability 2: PRS prioritization over other DL signals/channels only in the PRS symbols inside the window 
· A UE shall be able to declare a PRS processing capability outside MG. 
· FFS: Details of capability signalling (e.g., per UE or per band, etc.)






Proposal #3: 
· RAN1 needs to consider following observations and adopt proposed modification for UE features for latency reduction: 
· 27-3-1
· Regarding the FG: The wording in [] such as ‘of DL PRS measurement on single DL PRS period/occasion’ can be removed.
· Regarding the type: We think it depends on UE not a band. Hence, ‘per UE’ seems more appropriate.
· Regarding the note: Currently, only single value of ‘1’ was agreed in accordance with previous agreement. So, we prefer to open to discuss it until more values are agreed.
· In the description (e.g. If the UE does not provide the capability, the UE [is assumed to] support M=4 only). The ‘[is assumed to]’ should be removed because M=4 is normal measurement behaviour of UE. 
· 27-3-2/3
· Regarding the FG: We prefer to remove ‘[and in a PRS processing priority window]’ in FG 28-3-2.
· Regarding the components: In order to distinguish more clearly between presence or absence of a processing window within without MG, we think phrase related with [ ] should be kept in FG 28-3-2. But, we prefer to change from all of ‘PRS processing priority window’s to ‘PRS processing window’. 
· Regarding the type and the note: Originally, each type 1A and type 1B is supposed to target ‘per UE’ and ‘per band or per CC’ respectively as shown in below. So, we think applying separated granularity for each types seems appropriate and making an additional FG seems appropriate to deal with them respectively. 

UE features for NLOS/multipath mitigation
· 27-4-1
· Regarding the FG: Regardless of which positioning method is used, the LoS/NLoS indicator can be reported based on below agreement. Hence, we think that the wording in the 3rd column [] such as ‘for RSTD and UE Rx-Tx time difference measurements to LMF for DL and DL+UL positioning’ needs to be removed. Additionally, we think there is no reason to make additional FGs for distinguish between soft and hard indication. To cover this, adding a wording ‘Supported values for LOS/NLOS indicator: hard value or soft value’ in the 3rd column seems sufficient. Lastly, considering this feature is common for all positioning methods, making a separate FGS for RSTD and UE Rx – Tx time difference measurement seems unnecessary.
· Regarding the type: This feature does not depends on band. So, ‘per UE’ seems more appropriate. 
· Regarding the candidate values: Based on the agreement, it could be composed of [0, 0.1, …, 0.9, 1] because [0,1] is included.  
	
Agreement: (in 106bis-e)
· For UL-TDOA, UL-AoA and Multi-RTT one LoS/NLoS indicator can be associated with each UL RTOA, UL SRS RSRP, UL-AoA and/or gNB Rx-Tx time difference measurement, respectively, and reported by gNB for each TRP that performed measurements for a given UE
· For UL-TDOA, UL-AoA and Multi-RTT one LoS/NLoS indicator can be associated and reported by a TRP for a given UE
· For DL-AoD and Multi-RTT one LoS/NLoS indicator can be associated with each DL PRS RSRP and/or UE Rx-Tx time difference measurement, respectively, and reported by UE for each TRP
· For DL-AoD and Multi-RTT one LoS/NLoS indicator can be associated with each TRP in the measurement report from the UE
· For DL-TDOA one LoS/NLoS indicator can be associated with each RSTD measurement performed with a target TRP and one LoS/NLoS indicator is associated with the RSTD measurement performed with a reference TRP
· For DL-TDOA one LoS/NLoS indicator can be associated with each target TRP and one LoS/NLoS indicator can be associated with the reference TRP in the measurement report
· FFS: Dependence of indication of a LOS/Nlos indicator on the presence of Rx beam index for DL-AoD
· FFS: Whether the above bullets apply to additional path measurements. 
Agreement (in 107-e)
· Support the following two options of values for LoS/NLoS indicator reporting from UE/TRP: 
· Soft values: [0, 0.1, …, 0.9, 1] (in steps of 0.1) 
· Hard values: [0, 1] 
· The values correspond to the likelihood of LoS, with a value of 1 corresponding to LoS and a value of 0 corresponding to NLoS



Proposal #4: 
· RAN1 needs to consider following observations and adopt proposed modification for UE features for NLOS/multipath mitigation: 
· 27-4-1
· Regarding the FG: Regardless of which positioning method is used, the LoS/NLoS indicator can be reported based on below agreement. Hence, we think that the wording in the 3rd column [] such as ‘for RSTD and UE Rx-Tx time difference measurements to LMF for DL and DL+UL positioning’ needs to be removed. Additionally, we think there is no reason to make additional FGs for distinguish between soft and hard indication. To cover this, adding a wording ‘Supported values for LOS/NLOS indicator: hard value or soft value’ in the 3rd column seems sufficient. Lastly, considering this feature is common for all positioning methods, making a separate FGS for RSTD and UE Rx – Tx time difference measurement seems unnecessary.
· Regarding the type: This feature does not depends on band. So, ‘per UE’ seems more appropriate. 
· Regarding the candidate values: Based on the agreement, it could be composed of [0, 0.1, …, 0.9, 1] because [0,1] is included.  

UE features for positioning measurements in RRC inactive state / on-demand
· 27-5-1
· Regarding the FG: To differentiate between UE-initiated and LMF-initiated, we think the wording [ ] in the 3rd column such as ‘UE-initiated’ needs to be kept.
· Regarding the component: We think that on-demand PRS already implies request signalling. So, the wording [ ] in the 4rd column such as ‘request signalling’ seems unnecessary.
· Regarding the note: LMF needs to know whether the UE supports the feature or not since UE-initiated on-demand PRS request is enabled by enhancing LPP RequestAssistanceData in accordance with the agreement in RAN2 [3].

Proposal #5: 
· RAN1 needs to consider following observations and adopt proposed modification for UE features for positioning measurements in RRC inactive state / on-demand: 
· 27-5-1
· Regarding the FG: To differentiate between UE-initiated and LMF-initiated, we think the wording [ ] in the 3rd column such as ‘UE-initiated’ needs to be kept.
· Regarding the component: We think that on-demand PRS already implies request signalling. So, the wording [ ] in the 4rd column such as ‘request signalling’ seems unnecessary.
· Regarding the note: LMF needs to know whether the UE supports the feature or not since UE-initiated on-demand PRS request is enabled by enhancing LPP RequestAssistanceData in accordance with the agreement in RAN2. So, deleting the FFS and remaining the description such as ‘Need for location server to know if the feature is supported’ are appropriate.

Conclusion
In this contribution, we discussed Rel-17 UE features for NR positioning enhancements and our proposal is summarized below: 
UE features for Rx/Tx timing delay mitigation
Proposal #1: 
· RAN1 needs to consider following observations and adopt proposed modification for UE features for Rx/Tx timing delay mitigation: 
· 27-1-1:
· Regarding the candidate values: According to previous agreement [2] (e.g. the maximum value of UE Rx TEGs per PFLs is 8 and N=[2, 3, 4, 6, 8]) and the ‘note’ for RX TEG IDs (from 0 to 31), the candidate values could be {1,2, 3, 4, 6, 8} excluding the values that over 8. 
· Regarding making a separate row for between DL-TDOA and Multi-RTT: Prefer not to separate rows.
· 27-1-2
· Regarding the type: Similar to the UE feature of ‘Rx TEG’ such as 27-1-1, we think the type of Tx TEG seems to be ‘per band’. 
· Regarding the candidate values: We think some clarification is needed. The maximum number 8 was derived by consideration per UE not a band. There is a similar issue that can be founded in 27-1-1 and the maximum number of RX TEG IDs is made under the assumption that the UE has 8 Rx antennas and 4 PFLs. Likewise, if the feature is supported by per band, we think that the related candidate values also need to be considered such as {1,2} and following additional ‘note’ that is similar to ‘note’ in 27-1-1 needs to be added. 
· Note: The “per band” reporting on this capability does not imply, that the TxTEG IDs in the measurement report are grouped per band; In the measurement report, the TxTEG ID can span from 0, up to 7.
· Regarding the Need for location server to know: Since UE directly provides association information about Tx TEGs to gNB when only UL-TDOA is applied, we think there is no reason to let location server know whether it is supported or not. 
· Regarding the second ‘note’: Considering the fact that the feature group is designed for the UL-TDOA only, hence the needs for the ‘note’ regarding multi-RTT seems not appropriate.  
· 27-1-2a
· Regarding the feature group of ‘[and/or UL TDOA]’: This FG is related with second and third main-bullets in the above agreement in 27-1-2. We think that the representation of ‘and/or UL TDOA’ will not exactly reflect the both cases because ‘or UL TDOA’ represents the case of UL TDOA only. Hence, the alternative representation (e.g. ‘or both Multi-RTT and UL-TDOA’) seems appropriate. 
· Regarding the type and candidate values: Similar view with 27-1-2. In addition, the value of ‘1’ also needs to be included for providing whether the measurement results are within the specific error margin. 
· Regarding the first note: we think the first note would be associated with the ‘Note’ in the above agreement in 27-1-1. To represent more precisely, the term of ‘for UL-TDOA’ needs to be modified like as ‘UL-TDOA and Multi-RTT, or UL-TDOA and DL-TDOA’
· 27-1-3
· Regarding the candidate values: Similar view with 27-1-1. Since the FG is supported per band, we think the candidate values needs to be dependant it. Considering the maximum number of both Rx TEG (e.g. 8) and Tx TEG (e.g.2) per band, we think ‘16’ seems appropriate and the candidate values could be composed of {1, 2, 3, 4, 6, 8, 12, 16} considering the combination between candidate values about both Rx TEG ({1, 2, 3, 4, 6, 8}) and Tx TEG ({1, 2}). 
· Regarding the note: the value of ‘63’ seems appropriate considering 4 PFLs.   
· 27-1-4a
· General comment: RAN1 didn’t discuss about simultaneous reception at UE side even though the intention is clear. In addition, there is also no requirement on the UE side. So, we think the FG seems unnecessary. 

UE features for angle based positioning
Proposal #2: 
· RAN1 needs to consider following observations and adopt proposed modification for UE features for angle based positioning: 
· 27-2-1
· Regarding the FG: According to the previous agreements (as shown in below), UE can measure (for both UE-based and UE-assisted) and report (for UE-assisted) the PRS RSRP of the first path. Making an additional row for UE-based to differentiate both of them seems proper.
· Regarding the type: Considering the fact that path specific report does not depend on frequency/band, we think the ‘per UE’ seems more appropriate.  
· Regarding the candidate values: Okay with {2, 4, 8, 16, 24}.
· 27-2-2
· Regarding the type: Similar view with 27-2-1.
· Regarding the candidate values: Based on following previous agreement, the candidate values should be composed of {16, 24} excluding {12, 32, 64}.
· Additional comment: The additional note that is related following second note in the agreement needs to be added.

UE features for latency reduction
Proposal #3: 
· RAN1 needs to consider following observations and adopt proposed modification for UE features for latency reduction: 
· 27-3-1
· Regarding the FG: The wording in [] such as ‘of DL PRS measurement on single DL PRS period/occasion’ can be removed.
· Regarding the type: We think it depends on UE not a band. Hence, ‘per UE’ seems more appropriate.
· Regarding the note: Currently, only single value of ‘1’ was agreed in accordance with previous agreement. So, we prefer to open to discuss it until more values are agreed.
· In the description (e.g. If the UE does not provide the capability, the UE [is assumed to] support M=4 only). The ‘[is assumed to]’ should be removed because M=4 is normal measurement behaviour of UE. 
· 27-3-2/3
· Regarding the FG: We prefer to remove ‘[and in a PRS processing priority window]’ in FG 28-3-2.
· Regarding the components: In order to distinguish more clearly between presence or absence of a processing window within without MG, we think phrase related with [ ] should be kept in FG 28-3-2. But, we prefer to change from all of ‘PRS processing priority window’s to ‘PRS processing window’. 
· Regarding the type and the note: Originally, each type 1A and type 1B is supposed to target ‘per UE’ and ‘per band or per CC’ respectively as shown in below. So, we think applying separated granularity for each types seems appropriate and making an additional FG seems appropriate to deal with them respectively. 

UE features for NLOS/multipath mitigation
Proposal #4: 
· RAN1 needs to consider following observations and adopt proposed modification for UE features for NLOS/multipath mitigation: 
· 27-4-1
· Regarding the FG: Regardless of which positioning method is used, the LoS/NLoS indicator can be reported based on below agreement. Hence, we think that the wording in the 3rd column [] such as ‘for RSTD and UE Rx-Tx time difference measurements to LMF for DL and DL+UL positioning’ needs to be removed. Additionally, we think there is no reason to make additional FGs for distinguish between soft and hard indication. To cover this, adding a wording ‘Supported values for LOS/NLOS indicator: hard value or soft value’ in the 3rd column seems sufficient. Lastly, considering this feature is common for all positioning methods, making a separate FGS for RSTD and UE Rx – Tx time difference measurement seems unnecessary.
· Regarding the type: This feature does not depends on band. So, ‘per UE’ seems more appropriate. 
· Regarding the candidate values: Based on the agreement, it could be composed of [0, 0.1, …, 0.9, 1] because [0,1] is included.  

UE features for positioning measurements in RRC inactive state / on-demand
Proposal #5: 
· RAN1 needs to consider following observations and adopt proposed modification for UE features for positioning measurements in RRC inactive state / on-demand: 
· 27-5-1
· Regarding the FG: To differentiate between UE-initiated and LMF-initiated, we think the wording [ ] in the 3rd column such as ‘UE-initiated’ needs to be kept.
· Regarding component: We think that on-demand PRS already implies request signalling. So, the wording [ ] in the 4rd column such as ‘request signalling’ seems unnecessary.
· Regarding the note: LMF needs to know whether the UE supports the feature or not since UE-initiated on-demand PRS request is enabled by enhancing LPP RequestAssistanceData in accordance with the agreement in RAN2. So, deleting the FFS and remaining the description such as ‘Need for location server to know if the feature is supported’ are appropriate.
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	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

	 27. NR_pos_enh
	27-1-1
	Support of UE-RxTEGs [for UE-assisted DL TDOA and/or Multi-RTT positioning]

	The maximum number of UE-RxTEG, which is supported and reported by UE for UE assisted DL TDOA and/or Multi-RTT positioning
	13-1, one or more of {13-3, 13-4}
	No
	
	UE-RxTEG reporting is not supported and no assumption can be made on the mitigation of UE Rx timing delays for the measurements
	[per band or FS]
	n/a
	n/a
	n/a
	The candidate values are {[1,] 2,[ 3,] 4, 6, 8[, 12, 16, 24, 32]}

Need for location server to know if the feature is supported

FFS: Separate row for “Support of UE-RxTEG reporting for DL-TDOA”, and “Support of UE-RxTEG reporting for M-RTT”

If UE supports this capability with the values > 1, and if the UE does not include RxTEG-ID  associated with a measurement, no assumption can be made on the mitigation of UE Rx timing delays for this measurement

[If value=1 is indicated by the UE, the UE Rx timing errors differences between two measurements are within a margin only if the UE reports the same Rx-TEG-ID associated with both measurements, otherwise, no assumption can be made about the timing error differences between these measurements.]

Note: The “per band” reporting on this capability does not imply, that the RxTEG IDs in the measurement report are grouped per band; In the measurement report, the RxTEG ID can span from 0, up to 31
	Optional with capability signaling

	 27. NR_pos_enh
	27-1-2
	Support of UE-TxTEGs for UL TDOA 
	The maximum number of UE-TxTEG, which is supported and reported by UE for UL TDOA 
	[13-4, ]13-8
	Yes
	
	UE-TxTEGs for UL TDOA is not supported and no assumption can be made on the mitigation of UE Tx timing for the SRS” and  “UE-TxTEGs for RTT is not supported and no assumption can be made on the mitigation of UE Tx timing for the SRS
	FFS: per band or per FS
	n/a
	n/a
	n/a
	[bookmark: _GoBack]The candidate values are {[1, ]2, 4, 6, 8}

[Need for location server to know if the feature is supported]

Note: It should support the serving gNB to request the UE to provide the association information of UL SRS resources for positioning with Tx TEGs to the serving gNB for UL TDOA [if UL TDOA is supported by UE]

[Note: It should support the LMF to request the UE to provide the association information of UL SRS resources for positioning with Tx TEGs directly to the LMF for Multi-RTT if Multi-RTT is supported by UE]
	Optional with capability signaling

	 27. NR_pos_enh
	27-1-2a
	Support of UE-TxTEGs for Multi-RTT [and/or UL TDOA] positioning
	The maximum number of UE-TxTEG, which is supported and reported by UE for Multi-RTT positioning

	13-4, 13-8
	No
	
	UE-TxTEGs for Multi-RTT positioning is not supported 
	[per band per FS]
	n/a
	n/a
	n/a
	The candidate values are {[1, ] 2, 4, 6, 8}

Need for location server to know if the feature is supported

If UE supports this capability with the values > 1, and if if the UE does not include TxTEG-ID  associated with a measurement, no assumption can be made on the mitigation of UE Tx timing delays for this SRS resource 

[If value=1 is indicated by the UE, the UE Tx timing errors differences between two SRS resources are within a margin only if the UE reports an Tx-TEG-ID associated with the SRS resources, otherwise, no assumption can be made about the timing error differences between these SRS resources.]

[Note: It should support the serving gNB to request the UE to provide the association information of UL SRS resources for positioning with Tx TEGs to the serving gNB for UL TDOA]

[Note: It should support the LMF to request the UE to provide the association information of UL SRS resources for positioning with Tx TEGs directly to the LMF for Multi-RTT if Multi-RTT is supported by UE]
	Optional with capability signaling

	 27. NR_pos_enh
	27-1-3
	Support of UE-RxTxTEGs for Multi-RTT
	The maximum number of UE-RxTxTEG, which is supported and reported by UE for Multi-RTT positioning

	[13-4 or 13-8]
	No
	
	Mitigation of UE RxTx timing delays is not supported
	per band
	n/a
	n/a
	n/a
	The candidate values are {[1, ]2, 4, 6, 8, 12, 16, 24, 32[, 64, 128, 256]}

Need for location server to know if the feature is supported

If UE supports this capability with the values > 1, and if the UE does not include RxTxTEG-ID  associated with a measurement, no assumption can be made on the mitigation of UE RxTx timing delays for this measurement

[If value=1 is indicated by the UE, the UE RxTx timing errors differences between two measurements are within a margin only if the UE reports an RxTx-TEG-ID associated with the measurements, otherwise, no assumption can be made about the timing error differences between these measurements]

Note: The “per band” reporting on this capability does not imply, that the RxTxTEG IDs in the measurement report are grouped per band; In the measurement report, the RxTxTEG ID can span from 0, up to [255]
	Optional with capability signaling

	27. NR_pos_enh
	27-1-4
	Support of  UE Rx TEGs for measuring the same DL PRS resource
	The maximum number of different UE-RxTEGs that a UE can support to measure the same DL PRS of a TRP
	27-1-1
	No
	
	Up to 1 RxTEG is used to measure the same DL PRS resource of a TRP
	 per band
	n/a
	n/a
	n/a
	The candidate values are {2, 3, 4, 6, 8}

Need for location server to know if the feature is supported

	Optional with capability signaling

	27. NR_pos_enh
	27-1-4a
	Support of  UE Rx TEGs for measuring the same DL PRS resource simultaneously
	The maximum number of  UE Rx TEGs for measuring the same DL PRS resource simultaneously
	
	No
	
	
	Per band
	n/a
	n/a
	n/a
	[The candidate values are {1,2, 4, 8}]
	Optional with capability signaling

	27. NR_pos_enh
	27-2-1
	[UE-assisted] DL PRS RSRP of the first path for DL-AoD
	1.) Support of [measuring and reporting the] PRS RSRP of the first path for DL-AoD positioning method
2.) The maximum number of first path PRS RSRP per TRP
	[13-2 or 13-3, 13-4, 13-5, 13-8]
	No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	Component 2 candidate values: [2,4,8,16,24]

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

	27. NR_pos_enh
	27-2-2
	DL PRS RSRP reporting for more than 8 measurements for UE-assisted DL-AoD positioning
	Support reporting K> 8 DL PRS RSRP measurements per TRP.

Note: Multiple RSRPs corresponding to same or different Rx Beam index should be able to be reported for a given PRS resource for different timestamps. 

	[13-5, 13-2]
	No
	
	UE report of more than 8 DL PRS-RSRP is not supported. 
	FFS: Per UE or per band
	n/a
	Yes
	n/a
	The candidate values are {[12, ]16, 24[, 32, 64]}

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

	27. NR_pos_enh
	27-3-1
	M-sample measurements [of DL PRS measurement on single DL PRS period/occasion]
	[The capability to support reporting a measurement based on measuring M samples (instances) of a DL PRS resource set]
	[13-1, 13-4, 13-8]
	No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	[The candidate values are {1}]

If the UE does not provide the capability, the UE [is assumed to] support M=4 only.

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

	27. NR_pos_enh
	27-3-2
	DL PRS measurement outside MG [and in a PRS processing priority window] - processing types
	
1. Supported PRS processing types subject to the UE determining that DL PRS to be higher priority for PRS measurement outside MG [and in a PRS processing priority window]

Candidate values: {Type 1A, Type 1B, Type 2}.

Note:
· Type 1A refers to DL PRS being prioritized over other DL signals/channels in all OFDM symbols within the PRS processing priority window. The DL signals/channels from all DL CCs (per UE) are affected.
· Type 1B refers to DL PRS being prioritized over other DL signals/channels in all OFDM symbols within the PRS processing priority window. The DL signals/channels from certain DL CCs are affected.
· Type 2 refers to DL PRS being prioritized over other DL signals/channels only in DL PRS symbols within the PRS processing priority window.
Note: When the UE determines higher priority for other DL signals/channels over the PRS measurement/processing, the UE is not expected to measure/process DL PRS which is applicable to all of the above capability options

[Note: Within a PRS processing window, UE measurement is inside the active DL BWP with PRS having the same numerology as the active DL BWP]
	[13-1]
	FFS
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported


FFS: Separate feature group for a UE to declare support of each of the Type-1A, Type-1B, Type-2” capabilities
	Optional with capability signaling

	27. NR_pos_enh
	27-3-3
	DL PRS Processing Capability outside MG - buffering capability
	1. DL PRS buffering capability: Type 1 or Type 2
a)	T: [{8, 16, 20, 30, 40, 80, 160, 320, 640, 1280}] ms
b)	Type 2 – slot level buffering

2. 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)	Type 1 – sub-slot/symbol level buffering
b)	N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

3. 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
	27-3-2
	No
	
	
	Per band
	n/a
	n/a
	n/a
	FFS: Separate feature group for a UE to declare PRS processing capabilities of each of the Type-1A, Type-1B, Type-2” capabilities
	Optional with capability signaling

	27. NR_pos_enh
	27-4-1
	LOS/NLOS Indicator for UE-assisted positioning
	Support reporting LoS/NLoS indicator to LMF [for RSTD and UE Rx-Tx time difference measurements to LMF for DL and DL+UL positioning]

FFS: whether to have separate capability component/FG for RSTD and UE Rx-Tx time difference measurements

FFS: whether to have separate capability component for hard and soft indication
	
	No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	[The candidate value are [0,1]]

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

	27. NR_pos_enh
	27-5-1
	[UE-initiated] on-demand PRS
	UE’s capability to support UE-initiated on-demand DL PRS [request signalling]

	[13-1]
	No
	
	
	Per UE
	n/a
	n/a
	n/a
	FFS: Need for location server to know if the feature is supported
	Optional with capability signaling

	27. NR_pos_enh
	27-6
	DL PRS processing capabilities in RRC inactive state
	1. DL PRS buffering capability: Type 1 or Type 2
a)	Type 1 – sub-slot/symbol level buffering
b)	Type 2 – slot level buffering

2. 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)	Type 1 – sub-slot/symbol level buffering
b)	N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

3. 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
	
	
	
	
	
	
	
	
	
	

	27. NR_pos_enh
	27-7
	Maximum number of measurement instances which can be included in a single measurement report
	Maximum number of measurement instances which can be included in a single measurement report

	
	
	
	
	
	
	
	
	
	





	27. NR_pos_enh
	27-8
	Support of PRS TEG association information for UE-based DL-TDOA
	Support of reception of association between PRS and TRP Tx TEG for UE-based positioning
	
	No
	
	Positioning calculation assistance data containing association between PRS and TRP Tx TEG is not supported by UE
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

Agreement:
Support the LMF to provide the association information of DL PRS resources with Tx TEGs to a UE for UE-based positioning if the TRP has multiple TEGs
	Optional with capability signaling

	27. NR_pos_enh
	27-9
	Support of lower Rx beam sweeping factor
	1. Support of the lower Rx beam sweeping factor than 8 for FR2
2. Number of Rx beam sweeping factors: {1,2,3,4,5,6,7}
	
	No
	
	UE only supports 8 as the Rx beam sweeping factor defined by RAN4.
	Per band (FR2 only)
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
	Optional with capability signaling

	27. NR_pos_enh
	27-10
	Support of UL MAC CE based MG activation request
	1. Support of using UL MAC CE to request measurement gap.
	
	Yes
	
	Using UL MAC CE to indicate PRS measurement to the gNB is not supported.
	Per UE
	No
	No
	No
	
	Optional with capability signaling

	27. NR_pos_enh
	27-11
	Support of DL MAC CE based MG activation
	1. Support of preconfiguration of MGs in RRC
2. Support of using DL MAC CE to activate the MG
	
	Yes
	
	Using DL MAC CE to activate the preconfigured MG is not supported
	Per UE
	No
	No
	No
	
	Optional with capability signaling.

	27. NR_pos_enh
	27-12
	LOS/NLOS indicator for UE-based positioning assistance data
	Support reception of the assistance data containing the LOS/NLOS indicator.

1. LOS/NLOS indicator type: {softValue, hardValue, both}
2. LOS/NLOS indicator granularity {resourceSpecific, trpSpecific, both}
	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.

	27. NR_pos_enh
	27-13
	Additional path reporting for UE-assisted DL-TDOA
	[1. Support of TOA reporting for more than 2 additional paths.]
2. Support of path RSRP reporting for additional paths if path RSRP reporting is supported.
	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.

	27. NR_pos_enh
	27-14
	Additional path reporting for Multi-RTT
	1. Support of TOA reporting for more than 2 additional paths
2. Support of path RSRP reporting for additional paths if path RSRP reporting is supported.
	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.

	27. NR_pos_enh
	27-15
	Support of positioning SRS transmission in RRC_INACTIVE state [for initial BWP]
	1. Max number of SRS Resource Sets for positioning supported by UE per BWP.
Values = {1, 2, 4, 8, 12, 16}.

2. Max number of periodic SRS Resources for positioning per BWP.
Values = {1,2,4,8,16,32,64}

3. Max number of periodic SRS Resources for positioning per BWP per slot.
Values = {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}

4. FFS: Applicability for initial BWP

OLPC for SRS for positioning based on SSB from the last serving cell (the cell that releases UE from connection) is part of this FG.
Note: no dedicated capability signaling is intended for this component
	
	Yes
	
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	27. NR_pos_enh
	27-16
	OLPC for positioning SRS in RRC_INACTIVE state
	Same as
LPP
OLPC-SRS-Pos-r16

RRC
OLPC-SRS-Pos-r16
	
	Yes
	
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	27. NR_pos_enh
	27-17
	Support of [PRS measurement in RRC_INACTIVE]
	Support of PRS measurement in RRC_INACTIVE

Note: UE supporting this feature may support at least one from DL RSTD, DL PRS-RSRP, or UE Rx – Tx time difference
	
	Yes
	
	
	Per UE
	No
	No
	No
	
	Optional with capability signaling.

	27. NR_pos_enh
	27-18a
	Support of PRS measurement in RRC_INACTIVE state for DL-TDOA
	Support of PRS measurement in RRC_INACTIVE state for DL-TDOA

Note: Other PRS capabilities follows the same as the RRC_CONNECTED state for DL-TDOA.
	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.

	27. NR_pos_enh
	27-18b
	Support of PRS measurement in RRC_INACTIVE state for DL-AoD
	Support of PRS measurement in RRC_INACTIVE state for DL-AoD

Note: Other PRS capabilities follows the same as the RRC_CONNECTED state for DL-AoD.
	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.

	27. NR_pos_enh
	27-18c
	Support of PRS measurement in RRC_INACTIVE state for Multi-RTT
	1. Support of PRS measurement in RRC_INACTIVE state for Multi-RTT
2. Support of positioning SRS transmission in RRC_INACTIVE state.

Note: Other PRS capabilities follows the same as the RRC_CONNECTED state for Multi-RTT.
	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.

	27. NR_pos_enh
	27-19
	Spatial relation for positioning SRS in RRC_INACTIVE state
	Same as
LPP
SpatialRelationsSRS-Pos-r16

RRC
SpatialRelationsSRS-Pos-r16
	
	Yes
	
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signalling



