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Introduction
Significant progress has been made on UE features for MIMO and expanded and improved NR positioning in previous meetings [1]. However, there are still some remaining issues left. In this contribution, we further discuss these remaining issues. 
NR MIMO
Unified TCI framework extension for multi-TRP 
In RAN1 #116 meeting, the following agreement was achieved on the power control of PUSCH/PUCCH for UL STxMP[1]. 
	Agreement
Adopt the following text proposal to TS 38.213 V18.1.0 Section 7.1.1 and Section 7.2.1:
· Reason for change: “Per-indicated-TCI-state” configured maximum output power for simultaneous transmission to multiple directions is defined in the latest version of TS 38.101-2 Clause 6.2K.4, and this would impact the RAN1 specifications for PUCCH/PUSCH Tx power determination in TS 38.213 V18.1.0 Section 7.1.1 and Section 7.2.1, respectively.
· Summary of change: Reflec the “Per-indicated-TCI-state” configured maximum output power for simultaneous transmission to multiple directions defined in the latest version of TS 38.101-2 Clause 6.2K.4 to the RAN1 specifications for PUCCH/PUSCH Tx power determination in TS 38.213 V18.1.0 Section 7.1.1 and Section 7.2.1, respectively.
· Consequences if not approved: “Per-indicated-TCI-state” configured maximum output power for simultaneous transmission to multiple directions defined in the latest version of TS 38.101-2 Clause 6.2K.4 is not reflected in RAN1 specifications for PUCCH/PUSCH Tx power determination
	7.1.1 UE behaviour
If a UE transmits a PUSCH on active UL BWP  of carrier  of serving cell  using parameter set configuration with index  and PUSCH power control adjustment state with index , the UE determines the PUSCH transmission power  in PUSCH transmission occasion  as
· if the UE is indicated with a first TCI-State or TCI-UL-State and a second TCI-State or TCI-UL-State, and is configured with multipanelScheme, and the UE determines to apply both the first TCI-State or TCI-UL-State and the second TCI-State or TCI-UL-State to PUSCH transmission occasion , the UE determines the PUSCH transmission power  for the k-th indicated TCI-State or TCI-UL-State as
  [dBm]
· otherwise, the UE determines the PUSCH transmission power  in PUSCH transmission occasion  as
  [dBm]
where,
-	 is the UE configured maximum output power for the k-th indicated TCI-State or TCI-UL-State defined in [8-2, TS 38.101-2] for carrier  of serving cell  in PUSCH transmission occasion  .
-	 is the UE configured maximum output power defined in [8-1, TS 38.101-1], [8-2, TS 38.101-2] and [8-3, TS 38.101-3] for carrier  of serving cell  in PUSCH transmission occasion .
-------------------------------------------Unchanged parts are omitted-------------------------------------------

	7.2.1    UE behaviour
If a UE transmits a PUCCH on active UL BWP  of carrier  in the primary cell  using PUCCH power control adjustment state with index , the UE determines the PUCCH transmission power  in PUCCH transmission occasion  as
· if the UE is indicated with a first TCI-State or TCI-UL-State and a second TCI-State or TCI-UL-State, and is configured with multipanelSfnScheme, and the UE determines to apply both the first TCI-State or TCI-UL-State and the second TCI-State or TCI-UL-State to PUCCH transmission occasion , the UE determines the PUCCH transmission power  in PUCCH transmission occasion  for the k-th indicated TCI-State or TCI-UL-State as
  [dBm]
· otherwise, the UE determines the PUCCH transmission power  in PUCCH transmission occasion  as
  [dBm]
where 
-	 is the UE configured maximum output power for the k-th indicated TCI-State or TCI-UL-State defined in [8-2, TS 38.101-2] for carrier  of primary cell  in PUCCH transmission occasion  .
-	 is the UE configured maximum output power defined in [8-1, TS 38.101-1], [8-2, TS 38.101-2] and [8-3, TS 38.101-3] for carrier  of primary cell  in PUCCH transmission occasion 
-------------------------------------------Unchanged parts are omitted-------------------------------------------






According to the agreement, if a UE supports single-DCI based STx2P, “Per-indicated-TCI-state” configured maximum output power for simultaneous transmission should be supported. Based on this, we propose to add the following component in FG 40-6-1, FG 40-6-1a and FG 40-6-4 as a basic UE feature for single-DCI based UL simultaneous transmission: Support of separate configured maximum output power for each of indicated joint/UL TCI states
Proposal 1: Add the following component in FG 40-6-1, FG 40-6-1a and FG 40-6-4: Support of separate configured maximum output power for each of indicated joint/UL TCI states.
The corresponding changes for FG 40-6-1, FG 40-6-1a and FG 40-6-4 are as follows:
	40. NR_MIMO_evo_DL_UL
	40-6-1
	Single-DCI based STx2P SDM scheme for PUSCH—codebook 
	1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—codebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—codebook
3. Support of two SRS resource sets with usage set to 'codebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
7. Max number of NZP PUSCH ports associated with one SRS resource set
8. Maximum number of SRS antenna ports for each SRS resource in each SRS resource set
9. Support of separate configured maximum output power for each of indicated joint/UL TCI states 
	2-14
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—codebook is not supported 
	Per FSPC
	No
	FR2 only
	n/a
	Component 4 candidate values: {1, 2 ,4}

Component 5 candidate values: {1, 2}

Component 7 candidate values: {1, 2 ,4}

Component 8 candidate values: {1, 2 ,4}

Note: For component 7, if a row of the TPMI consists of all 0’s, the corresponding PUSCH port is not counted

Note: If value 4 is reported for component 4, UE also reports value 4 in FG 16-5c
	Optional with capability signaling



	40. NR_MIMO_evo_DL_UL
	40-6-1a
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—noncodebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
3. Support of two SRS resource sets with usage set to 'noncodebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol
9. Support of separate configured maximum output power for each of indicated joint/UL TCI states 
	2-15
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook is not supported 
	Per FSPC
	No
	FR2 only
	n/a
	Component 4 candidate values: {1, 2 ,3, 4}

Component 5 candidate values: {1, 2}

Component 8 candidate values: {1, 2, 3, 4}



	40. NR_MIMO_evo_DL_UL
	40-6-4
	Single-DCI based STx2P SFN scheme for PUCCH
	1. Support of single-DCI based STx2P SFN scheme for PUCCH
2. Supported PUCCH formats for STxMP SFN scheme
3. Support of separate configured maximum output power for each of indicated joint/UL TCI states
	
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUCCH is not supported
	Per FS
	n/a
	FR2 only
	n/a
	Component 2 candidate values: {PF0/2, PF1/3/4, PF0-4)
	Optional with capability signaling



Expanded and improved NR positioning
Sidelink positioning UE features
In RAN1#116 meeting, the following agreements were achieved related to sidelink positioning UE features [1]:

Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
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	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 in a slot assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE
3. 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 to finish the SL-PRS resource and the associated PSCCH processing  which is supported and reported by UE

1. Maximum number of active SL PRS resources across all configured RPs across all bands in a slot assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE 
2. Maximum number of slots with active SL PRS resources across all configured RPs across all bands assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE

	
	Yes
	No
	The UE does not support the reception and processing of SL PRS
	[Per FS/WA: 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} 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 
FR1: {1, 2, 3, 4, 6, 8}
FR2: {1, 2, 4, 8, 12, 16, 24, 32, 48, 64}

Component 4 candidate values: {[20ms, 30ms, 40ms, 80ms, 50ms, 100ms, 160ms]}

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/ UE to know if the feature is supported
	Optional with capability signaling

	41. NR_pos_enh2
	41-1-1a
	Common SL PRS Processing Capability 
	1. Maximum number of active SL PRS resources across all configured RPs across all bands in a slot assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE 
2. Maximum number of slots with active SL PRS resources across all configured RPs across all bands assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE

	
	Yes
	No
	The UE does not support the reception and processing of SL PRS
	Per UE
	No
	No
	No
	Component 1 candidate values:
FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24} 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 2 candidate values: 
FR1: {1, 2, 3, 4, 6, 8}
FR2: {1, 2, 4, 8, 12, 16, 24, 32, 48, 64}

Need for location server/ UE to know if the feature is supported

This row/FG is a WA
	Optional with capability signaling


	


Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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 
	Yes
	No
	UE cannot transmit SL-PRS using full sensing in a dedicated resource pool
	[WA: Per band FS]
	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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-4-6
	Positioning SRS bandwidth aggregation in RRC_CONNECTED
	1. The 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
5. Max number of aggregated SRS resource sets for positioning supported by UE for SRS bandwidth aggregation
6. Maximum number of aggregated SRS resources for bandwidth aggregation
7. Maximum number of aggregated SRS resources for bandwidth aggregation per slot
8. Support the same SRS power reduction across aggregated carriers
	[13-8, 6-26]
	Yes
	n/a
	Positioning SRS bandwidth aggregation in RRC_CONNECTED is not supported 
	Per FS
	n/a
	n/a
	n/a
	Component 1 candidate values: {2,3,2and3}

Component 2 candidate values:
For 2 in Component 1:
FR1 bands: {80, 100, 160, 200M}
FR2 bands: {50, 100, 200, 400, 600, 800}
For 3 in Component 1:
FR1 bands: {80, 100, 160, 200, 300}
FR2 bands: {50, 100, 200, 400, 600, 800, 1000, 1200}

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

Component 6 candidate values: 
[Periodic: {1,2,4,8,16,32,64}
Aperiodic: {0,1,2,4,8,16,32,64}
Semi-persistent: {0,1,2,4,8,16,32,64}]

Component 7 candidate values: 
[Periodic: {1,2,3,4,5,6,8,10,12,14}
Aperiodic: {0,1,2,3,4,5,6,8,10,12,14}
Semi-persistent: {0,1,2,3,4,5,6,8,10,12,14}]

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.

Note: each two or three linked SRS resources are counted as 1 resource

Note: A UE that support FG [13-8a] must signal a non-zero value for components 6 and 7 for aperiodic

Need for location server to know if the feature is supported. UE only reports the number on bands for the current configured CA band combination.
	Optional with capability signaling




Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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]
	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 [x-y] 15-2 and 15-3 [x-z]

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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-1-4b
	Transmitting SL-PRS mode 1 in a dedicated SL PRS resource pool
	1. UE can transmit SL-PRS and PSCCH within a slot without PSSCH in dedicated SL PRS resource pool
2. UE can transmit SL-PRS according to the mapping rule between PSCCH and SL-PRS
3. Support transmitting SCI format 1B
4. Support receiving DCI format 3_2
5. Support downlink pathloss based open loop power control of SL-PRS
	[15-2, 41-1-3]
	Yes
	No
	Transmitting SL-PRS mode 1 in a dedicated SL PRS resource pool is not supported 
	Per band
	n/a
	n/a
	n/a
	Need for location server/UE to know if the feature is supported

Note: component 5 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





Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-1-5
	SL-PRS congestion control in a dedicated resource pool
	1) UE can report SL PRS CBR measurement to gNB when operating in mode 1 and mode 2
2) UE can adjust its radio parameters based on SL PRS CBR measurement and SL PRS CRlimit
3) UE can process SL PRS CBR and SL PRS CR within the time it indicates
	FFS 41-1-3, at least one of 41-1-4b or 41-1-4c
	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, Congestion process time 3} 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
Congestion process time 3: 3, 6, 12, 24 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.



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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. Maximum number of SL RSTD measurement reporting for different SL-PRS reception for the same pair of UEs
	FFS 41-1-1
	No
	No
	UE does not support SL PRS measurement for SL-RSTD
	Per band
	n/a
	n/a
	n/a
	Need for location server/ UE to know if the feature is supported

Compoonent 3 candidate values: {1,2,3,4}
	Optional with capability signaling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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. Maximum number of SL RTOA measurementreporting for different SL-PRS reception for the same pair of UEs
	FFS 41-1-1
	No
	No
	UE does not support SL PRS measurement for SL RTOA
	Per band
	n/a
	n/a
	n/a
	Need for location server/ UE to know if the feature is supported

Component 3 candidate values: {1,2,3,4}
	Optional with capability signaling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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. Maximum number of Rx-Tx measurement reporting for different SL-PRS reception for the same pair of UEs]
	FFS 41-1-1, at least one of 41-1-4a/b/c
	No
	No
	UE does not support SL PRS measurement for Rx – Tx time difference without Tx time stamp
	Per band
	n/a
	n/a
	n/a
	Need for location server/ UE to know if the feature is supported

Component 3 candidate values: {1,2,3,4}
	Optional with capability signaling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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. Maximum number of Rx-Tx measurement reporting for different SL-PRS reception for the same pair of UEs]
	FFS 41-1-1, at least one of 41-1-4a/b/c
	No
	No
	UE does not support SL PRS measurement for UE Rx – Tx time difference with Tx time stamp
	Per band
	n/a
	n/a
	n/a
	Need for location server/ UE to know if the feature is supported

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

Component 4 candidate values: {1,2,3,4}
	Optional with capability signaling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-1-7e
	SL PRS measurement for SL PRS-RSRP
	1. Support SL PRS-RSRP measurement based on SL-PRS
2. Support SL PRS-RSRP measurement reporting
	FFS  41-1-1
	No
	No
	SL PRS measurement for SL PRS-RSRP is not supported
	Per band
	n/a
	n/a
	n/a
	Need for location server/ UE to know if the feature is supported
	Optional with capability signaling



Agreement:: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-1-7f
	SL PRS measurement for SL PRS-RSRPP
	1. Support SL PRS-RSRPP measurement based on SL-PRS
2. Support SL PRS-RSRPP measurement reporting
	FFS 41-1-1
	No
	No
	SL PRS measurement for SL PRS-RSRPP is not supported
	Per band
	n/a
	n/a
	n/a
	Need for location server/ UE to know if the feature is supported
	Optional with capability signaling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-1-7g
	SL PRS measurement for SL AoA
	1. Support SL AoA measurement based on SL-PRS
2. Support SL AoA measurement reporting types. Candidate values: bitmap {GCS, LCS with translation, LCS without translation}.
	FFS 41-1-1
	No
	No
	SL PRS measurement for SL AoA is not supported
	Per band
	n/a
	n/a
	n/a
	Need for location server/ UE to know if the feature is supported
	Optional with capability signaling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-1-8
	Support of random selection in a dedicated resource pool
	1. Support transmitting SL-PRS and associated PSCCH using random selection in a dedicated resource pool
2 Support DL pathloss based open loop power control when configured by NR Uu
	FFS
	Yes
	No
	UE cannot transmit SL-PRS using random selection in a dedicated resource pool
	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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-1-11
	TDM-based multiplexing of SL-PRS reception from different UEs in the same slot in dedicated resource pool
	Support of TDM-based multiplexing of SL-PRS reception from different UEs in the same slot in dedicated resource pool 
	FFS 41-1-3
	No
	No
	TDM-based multiplexing of SL-PRS reception from different UEs in the same slot is not supported in dedicated resource pool
	Per band
	n/a
	n/a
	n/a
	Need for location server/UE to know if the feature is supported
	Optional with capability signaling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-1-12
	Comb-based multiplexing for SL-PRS reception from different UEs in the same slot in dedicated resource pool
	Support of comb-based multiplexing for SL-PRS reception from different UEs in the same slot in dedicated resource pool
	FFS 41-1-3
	No
	No
	Comb-based multiplexing for SL-PRS reception from different UEs in the same slot is not supported in dedicated resource pool
	Per band
	n/a
	n/a
	n/a
	Need for location server/UE to know if the feature is supported
	Optional with capability signaling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-1-13
	Reporting the additional paths for SL positioning
	1. Maximum number of additional detected path timing reporting for K additional paths for SL positioning
2. Support of RSRPP reporting for additional paths
	FFS at least one of 41-1-7a/b/c/d/f/g
	No
	No
	Reporting the additional paths for SL positioning is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {1, 2, 4, 6, 8}

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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-1-14
	LoS/NLoS indicator for SL positioning per measurement
	Support of LoS/NLoS indicator for SL positioning per measurement
	FFS at least one of 41-1-7a/b/c/d/g
	No
	No
	LoS/NLoS indicator for SL positioning per measurement is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {hard value, hard+soft value}

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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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
	FFS at least one of 41-1-4b or 41-1-4c
	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





Agreement: Introduce the following new FG/row
	41. NR_pos_enh2
	41-1-19b
	Report of Tx ARP-ID to LMF or another UE for the transmitted SL PRS 
	Support providing Tx ARP-ID for the transmitted SL PRS
	
	No
	No
	Report of Tx ARP-ID to LMF or another UE for the transmitted SL PRS is not supported
	Per band
	N.A.
	N.A.
	N.A.
	Need for location server/UE to know if the feature is supported
	Optional with capability signaling
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1 
2 
2.1 
FG 41-1-1: Common SL PRS Processing Capability in a SL BWP
For FG 41-1-1, “per Band” was agreed as WA. It needs to be confirmed in this meeting.

[bookmark: P1]Proposal 2: For FG 41-1-1, confirm the “per Band” WA.

FG 41-1-1a: Common SL PRS Processing Capability
FG 41-1-1a was added in RAN1#116 as WA due to FG 41-1-1 was “per Band” WA. It includes two components for the UE’s processing capability across all bands. If “per Band” WA is agreed for FG 41-1-1, then there is a need to include FG 41-1-1a.
[bookmark: P2]Proposal 3: For FG 41-1-1a, confirm the WA to introduce FG 41-1-1a. 







Carrier phase positioning related UE features
In RAN1#116 meeting, the following agreements were achieved related to carrier phase positioning UE features [1]:

Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-2-1
	DL RSCP reporting based on DL PRS in RRC_CONNECTED
	1. Support of DL RSCP reporting based on DL PRS in RRC_CONNECTED
	FFS 13-11
	No
	n/a
	DL RSCP reporting based on DL PRS in RRC_CONNECTED is not supported
	Per band
	n/a
	n/a
	n/a
	Note: DL RSCP is reported together with UE Rx-Tx time difference measurement

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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-2-1a
	DL RSCPD reporting based on DL PRS in RRC_CONNECTED
	1. Support of DL RSCPD reporting based on DL PRS in RRC_CONNECTED
	FFS 13-6
	No
	n/a
	DL RSCPD reporting based on DL PRS in RRC_CONNECTED is not supported
	Per band
	n/a
	n/a
	n/a
	Note: DL RSCPD is reported along with measurement report for DL-RSTD

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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-2-2
	DL RSCP reporting based on DL PRS in RRC_INACTIVE
	Support of DL RSCP reporting based on DL PRS measurement in RRC_INACTIVE
	FFS 27-18c
	No
	n/a
	DL RSCP reporting based on DL PRS in RRC_INACTIVE is not supported
	Per band
	n/a
	n/a
	n/a
	Note: DL RSCP is reported together with UE Rx-Tx time difference measurement

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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-2-2a
	DL RSCPD reporting based on DL PRS in RRC_INACTIVE
	1. Support of DL RSCPD reporting based on DL PRS measurement in RRC_INACTIVE
	FFS 27-18a
	No
	n/a
	DL RSCPD reporting based on DL PRS in RRC_INACTIVE is not supported
	Per band
	n/a
	n/a
	n/a
	Note: DL RSCPD is reported along with measurement report for DL-RSTD

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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-2-3
	Measurement on indicated DL PRS resource sets within the indicated time window(s) for UE based and UE assisted
	Support of Measurement on indicated DL PRS resource sets within the indicated time window(s) for UE based and UE assisted
	13-1, FFS more
	No
	N.A.
	Measurement on indicated DL PRS resource sets within the indicated time window(s) for UE based and UE assisted is not supported
	Per band
	N.A.
	N.A.
	N.A.
	Need for location server to know if the feature is supported
	Optional with capability signaling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-2-4
	UE-based Carrier Phase Positioning
	1. Support of carrier phase measurement for UE-based positioning
2. Support of Assistance data for UE-based Carrier Phase Positioning
	FFS 
	No
	N.A.
	UE-based Carrier Phase Positioning is not supported 
	Per band
	N.A.
	N.A.
	N.A.
	Need for location server to know if the feature is supported.
	Optional with capability signaling.



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-2-5
	Reporting timestamp with OFDM symbol index associated with RSCP measurement and RSCPD measurement
 
	Support of Reporting timestamp with OFDM symbol index associated with RSCP measurement and RSCPD measurement
	At least one of {[41-2-1, 0r 41-2-1a, or 41-2-2, 41-2-2a]}
	No
	N.A.
	Reporting timestamp with OFDM symbol index associated with RSCP measurement and RSCPD measurement 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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-2-6
	Support associating a single Rx-Tx or RSTD measurement with up to N_sample RSCP/RSCPD measurement
	Support associating a single Rx-Tx or RSTD measurement with up to N_sample RSCP/RSCPD measurement
	FFS At least one of {41-2-1, 41-2-1a, or 41-2-2, 41-2-2a}
	No
	N.A.
	The UE can only associate a single Rx-Tx or RSTD measurement with 1 RSCP/RSCPD measurement
	Per band
	N.A.
	N.A.
	N.A.
	Need for location server to know if the feature is supported.
	Optional with capability signaling.



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-2-7
	DL RSCPD measurement  based on DL PRS in RRC_IDLE
	Support of DL RSCPD measurement based on DL PRS measurement in RRC_IDLE
 
	FFS 41-3-3
	No
	n/a
	DL RSCPD measurement based on DL PRS measurement in RRC_IDLE is not supported
	Per band
	n/a
	n/a
	n/a
	Note: DL RSCPD is reported along with measurement report for DL-RSTD
 
Need for location server to know if the feature is supported
	Optional with capability signaling.



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-2-8
	Support to perform legacy measurements inside the indicated time window only for DL TDoA
	Support to perform legacy measurements inside the indicated time window only
	FFS13-3a
	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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-2-9
	Support to perform legacy measurements inside the indicated time window only for multi-RTT
	Support to perform legacy measurements inside the indicated time window only
	FFS13-4a
	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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-2-10
	Support to perform legacy measurements inside the indicated time window only for DL AoD
	Support to perform legacy measurements inside the indicated time window only
	FFS13-2a
	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



Agreement: Delete/remove the following FG/row
	41. NR_pos_enh2
	41-2-11
	UE-based CPP 
	1. Support of UE-based CPP and reception of assistance data for positioning calculation 

	13-1, FFS more
	No
	N.A.
	UE-based CPP is not supported
	Per band
	N.A.
	N.A.
	N.A.
	Note: Need location server to know if the feature is supported
	Optional with capability signaling



Agreement: Introduce the following new FG/row
	41. NR_pos_enh2
	41-2-X
	Finer timing reporting granularity for PRS measurement 
	Supported ReportingGranularityfactors -1 >= X
	
	No
	N.A.
	Reporting Granularity cannot be signalled 
	Per band
	N.A.
	N.A.
	N.A.
	Component 1 candidate values for X: {-6,-5,-4,-3,-2,-1}

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





1.1.1 FG 41-2-5 Reporting timestamp with OFDM symbol index associated with RSCP measurement and RSCPD measurement
For FG 41-2-5, there is a remaining issue on the prerequisite feature groups: “At least one of {[41-2-1, or 41-2-1a, or 41-2-2, 41-2-2a]”. We suggest removing the brackets. Clearly, for a UE that support FG 41-2-5, it needs to support at least one of 41-2-1, 41-2-1a, 41-2-2 and 41-2-2a.
[bookmark: P3]Proposal 4:  For FG 41-2-5, make the following changes:
· At least one of {[41-2-1, or 41-2-1a, or 41-2-2, 41-2-2a]}

1.1.2 FG 41-2-6 Support associating a single Rx-Tx or RSTD measurement with up to N_sample RSCP/RSCPD measurement
[bookmark: P5]For FG 41-2-6, there is a remaining issue on the prerequisite feature groups: “FFS At least one of {41-2-1, 41-2-1a, or 41-2-2, 41-2-2a}”. We suggest removing the FFS and the brackets. Clearly, for a UE that support FG 41-2-6, it needs to support at least one of 41-2-1, 41-2-1a, 41-2-2 and 41-2-2a.
[bookmark: P4]Proposal 5:  For FG 41-2-6, make the following changes:
· FFS At least one of {[41-2-1, or 41-2-1a, or 41-2-2, 41-2-2a]}








Bandwidth aggregation feature for positioning related UE features 41-4-6 and FG 41-4-7
In RAN1#116 meeting, the following agreements were made for UE feature 41-4-6 and 41-4-7 [1]:

Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-4-6
	Positioning SRS bandwidth aggregation in RRC_CONNECTED
	1. The 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
5. Max number of aggregated SRS resource sets for positioning supported by UE for SRS bandwidth aggregation
6. Maximum number of aggregated SRS resources for bandwidth aggregation
7. Maximum number of aggregated SRS resources for bandwidth aggregation per slot
8. Support the same SRS power reduction across aggregated carriers
	[13-8, 6-26]
	Yes
	n/a
	Positioning SRS bandwidth aggregation in RRC_CONNECTED is not supported 
	Per FS
	n/a
	n/a
	n/a
	Component 1 candidate values: {2,3,2and3}

Component 2 candidate values:
For 2 in Component 1:
FR1 bands: {80, 100, 160, 200M}
FR2 bands: {50, 100, 200, 400, 600, 800}
For 3 in Component 1:
FR1 bands: {80, 100, 160, 200, 300}
FR2 bands: {50, 100, 200, 400, 600, 800, 1000, 1200}

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

Component 6 candidate values: 
[Periodic: {1,2,4,8,16,32,64}
Aperiodic: {0,1,2,4,8,16,32,64}
Semi-persistent: {0,1,2,4,8,16,32,64}]

Component 7 candidate values: 
[Periodic: {1,2,3,4,5,6,8,10,12,14}
Aperiodic: {0,1,2,3,4,5,6,8,10,12,14}
Semi-persistent: {0,1,2,3,4,5,6,8,10,12,14}]

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.

Note: each two or three linked SRS resources are counted as 1 resource

Note: A UE that support FG [13-8a] must signal a non-zero value for components 6 and 7 for aperiodic

Need for location server to know if the feature is supported. UE only reports the number on bands for the current configured CA band combination.
	Optional with capability signaling





Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown


	41. NR_pos_enh2
	41-4-7
	Positioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED
	1. The 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
5. Max number of aggregated SRS resource sets for positioning supported by UE for SRS bandwidth aggregation
6. Maximum number of aggregated SRS resources for bandwidth aggregation
7. Maximum number of aggregated SRS resources for bandwidth aggregation per slot
8. Support the same SRS power reduction across aggregated carriers
9. Guard period
	FFS 13-8
	Yes
	n/a
	Positioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED is not supported 
	Per FS
	n/a
	n/a
	n/a
	Component 1 candidate values: {2,3,2and3}

Component 2 candidate values:
For 2 in Component 1:
FR1 bands: {80, 100, 160, 200M}
FR2 bands: {50, 100, 200, 400, 600, 800}
For 3 in Component 1:
FR1 bands: {80, 100, 160, 200, 300}
FR2 bands: {50, 100, 200, 400, 600, 800, 1000, 1200}

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

Component 6 candidate values: 
[Periodic: {1,2,4,8,16,32,64}
Aperiodic: {0,1,2,4,8,16,32,64}
Semi-persistent: {0,1,2,4,8,16,32,64}]

Component 7 candidate values: 
[Periodic: {1,2,3,4,5,6,8,10,12,14}
Aperiodic: {0,1,2,3,4,5,6,8,10,12,14}
Semi-persistent: {0,1,2,3,4,5,6,8,10,12,14}]

Component 9 candidate values: {0ms, 30ms, 100ms, 140ms, 200ms}

Note: For a given band, independent of the band combination, the UE must signal the same guard period 

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.

Note: each two or three linked SRS resources are counted as 1 resource

Need for location server to know if the feature is supported. UE only reports the number on bands for the current configured CA band combination.

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



In RAN4 LS [2], RAN4 proposes the following changes related  FG 41-4-6 and FG 41-4-7:

	the UL CA capability shall be the pre-requisite for a UE support RAN1 feature 41-4-6 and parameter defined in feature 41-4-6 needs to be in line with parameters reported in UL CA capability. For example, the first two components defined in feature 41-4-6 are quoted as below
1. The 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
For the first component parameter, it shall be less than or equal to the maximum number of the component carrier associated with IE ca-BandwidthClassUL-NR.
For the second component parameter, it shall be less than or equal to the maximum aggregated transmission bandwidth associated with IE ca-BandwidthClassUL-NR. Additionally, it shall be less than or equal to the maximum aggregated bandwidth for the supported CA configuration in Table 5.5A.1-1 in TS 38.101-1 for FR1 bands or Table 5.5A.1-1 in TS 38.101-2  for FR2 bands  for the band where aggregated SRS CCs is configured. 
IE ca-BandwidthClassUL-NR in 38.306 is quoted as below.

	ca-BandwidthClassUL-NR
Defines for UL, the class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by the UE, as specified in TS 38.101-1 [2] and TS 38.101-2 [3]. When all FeatureSetUplinkId:s in the corresponding FeatureSetsPerBand are zero, this field is absent. For FR1, the value 'F' shall not be used as it is invalidated in TS 38.101-1 [2].
	Band
	No
	N/A
	N/A



Based on above RAN4 agreement, For the second component parameter, the following modifications for the values in component 2 in feature 41-4-6 are suggested,
For 2 in Component 1:
FR1 bands: {20, 40, 50, 80, 100, 160, 180, 190,200}
FR2 bands: {50, 100,200, 400, 600, 800}
For 3 in Component 1:
FR1 bands: {80, 100, 160,200, 240, 300}
FR2 bands: {50, 100, 200,300,400, 600,800, 1000, 1200}

For RAN1 feature 41-4-7, RAN4 agreed that the capability on UE power class to transmit the SRS aggregated CCs needs to be reported to the network. The reported power class can be PC2 or PC3 and applicable to FR1 only. For the case when UE can support aggregation of 2 and 3 SRS CCs, and if the power class for 2 aggregated CCs is different with power class for 3 aggregated CCs, both power class should be indicated to the network. 




In our view, RAN1 should make the changes for FG 41-4-6 and FG 41-4-7 with the consideration of the suggestions from RAN4.

Proposal 6:  For FG 41-4-6, make the following changes:
· For 2 in Component 1:
· FR1 bands: {20, 40, 50, 80, 100, 160, 180, 190, 200}
· FR2 bands: {50, 100,200, 400, 600, 800}
· For 3 in Component 1:
· FR1 bands: {80, 100, 160, 200, 240, 300}
· FR2 bands: {50, 100, 200, 300, 400, 600, 800, 1000, 1200}
Proposal 7:  For FG 41-4-7, add the following:
· UE power class to transmit the SRS aggregated CCs needs to be reported to the network. The reported power class can be PC2 or PC3 and applicable to FR1 only. 
· For the case when UE can support aggregation of 2 and 3 SRS CCs, and if the power class for 2 aggregated CCs is different with power class for 3 aggregated CCs, both power class should be indicated to the network.

2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
Conclusion
In this contribution, we provide our views on remaining issues on UE features for expanded and improved NR positioning. Our proposals are given as follows:
Proposal 1: Add the following component in FG 40-6-1, FG 40-6-1a and FG 40-6-4: Support of separate configured maximum output power for each of indicated joint/UL TCI states.
Proposal 2: For FG 41-1-1, confirm the “per Band” WA.
Proposal 3: For FG 41-1-1a, confirm the WA to introduce FG 41-1-1a. 
Proposal 4: For FG 41-2-5, make the following changes:
· At least one of {[41-2-1, or 41-2-1a, or 41-2-2, 41-2-2a]}
Proposal 5: For FG 41-2-6, make the following changes:
· FFS At least one of {[41-2-1, or 41-2-1a, or 41-2-2, 41-2-2a]}
[bookmark: _GoBack]Proposal 6:  For FG 41-4-6, make the following changes:
· For 2 in Component 1:
· FR1 bands: {20, 40, 50, 80, 100, 160, 180, 190, 200}
· FR2 bands: {50, 100,200, 400, 600, 800}
· For 3 in Component 1:
· FR1 bands: {80, 100, 160, 200, 240, 300}
· FR2 bands: {50, 100, 200, 300, 400, 600, 800, 1000, 1200}
Proposal 7:  For FG 41-4-7, add the following:
· UE power class to transmit the SRS aggregated CCs needs to be reported to the network. The reported power class can be PC2 or PC3 and applicable to FR1 only. 
· For the case when UE can support aggregation of 2 and 3 SRS CCs, and if the power class for 2 aggregated CCs is different with power class for 3 aggregated CCs, both power class should be indicated to the network.
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