
3GPP TSG RAN WG1 #108-e                            		R1-2201364
e-Meeting, February 21st – March 3rd, 2022

Source:	CATT
Title:	Remaining issues on latency reduction for NR positioning
Agenda item:	8.5.4
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
Rel-17 work item for NR positioning enhancement was completed from RAN1’s perspective in RAN#94e. However, there are still some remaining issues. This contribution further discusses the remaining issues on latency reduction for NR positioning, e.g., priority between DL PRS and SSB outside MG, parameters for PRS processing window from gNB to UE and higher layer parameters.
Latency reduction on DL PRS measurement outside MG
Discussion on priority between DL PRS and SSB
In RAN1#107-e meeting, the following agreements were made on priority handling of PRS for PRS measurement outside MG [1]:
	Agreement:
The following options are supported subject to UE capability for priority handling of PRS when PRS measurement is outside MG.
· Option 1: UE may indicates support of two priority states.
· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
· State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
· Option 2: UE may indicate support of three priority states
· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
· State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS
· Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.
· State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
· Option 3: UE may indicate support of single priority state
· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
Note: SSB is a separate issue.


As indicated in the note of above agreement, priority handling of PRS and SSB needs to be further discussed. In our opinion, non cell defining (NCD)-SSB and SSB in SMTC (i.e., from non serving cells) can be treated to be the same way as all PDCCH/PDSCH/CSI-RS within the PRS processing window for PRS measurement outside MG, and CD-SSB has the highest priority. The reason is that CD-SSB is the most important channel for a UE to achieve DL synchronization and access the network when the DL synchronization is lost or link is failed.
Proposal 1: NCD-SSB and SSB in SMTC can be treated to be the same way as all PDCCH/PDSCH/CSI-RS within the PRS processing window for PRS measurement outside MG.
Proposal 2: CD-SSB always has higher priority than DL-PRS.
Discussion on parameters for PRS processing window from gNB to UE
In RAN1#107-e meeting, the following agreements were made on the UE capabilities and the parameters for PRS processing window from the gNB to the UE [1]:
	Agreement
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 (in RAN1#106-e):
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.)



Agreement:
At least the following parameters for PRS processing window from the gNB to the UE are supported.
· Starting slot
· Periodicity
· Duration/length
· Cell and SCS information associated with the above parameters
Discuss during the maintenance phase on the necessity of other parameters including but not limited to
· Processing type (associated with the corresponding UE capability 1A/1B/2)
· Band/CC-ID as needed depending on each scenario on which the PRS processing window is applied
· The above cell and SCS information to determine where/when the PRS processing window is applied
Note: Indication of processing type does not suggest UE indication of multiple capabilities among (1A/1B/2) is already supported, which is a separate discussion.
Note: Some of the parameters above may not be mandatory for a PRS processing window


As shown in the second agreement, starting slot, periodicity, duration/length, cell and SCS information for PRS processing window have been agreed to be supported from the gNB to the UE. There is a need to decide whether the remaining parameters including “processing type associated with the corresponding UE capability 1A/1B/2”, “Band/CC-ID as needed depending on each scenario on which the PRS processing window is applied” and “The above cell and SCS information to determine where/when the PRS processing window is applied” are also needed. In our view, all of the three parameters are needed for the reasons as follows. 
The first two parameters is needed because when a UE is expected to measure the DL PRS outside the MG if it is supporting capability 1B or 2 and if the DL PRS is determined to be higher priority than the DL signals and channels except for SSB, the DL signals/channels except SSB may be processed on the other bands or other symbols inside the PRS processing window. Without the first two parameters, UE behavior is undefined and the UE may only receive PRS and do not process data. For the third parameter, it is used to indicate which serving cell and SCS the ‘starting slot’ time is relative to when multiple serving cells are configured.
According to the first agreement “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.”, the “Cap. 1B: Only the DL signals/channels from a certain band/CC are affected. FFS: band or CC” in the first agreement has been resolved, where band is used for UE capability 1B. Therefore, Band/CC-ID in the second parameter should be changed to Band-ID.
Therefore, the following parameters for PRS processing window from the gNB to the UE should also be supported and added to higher layer parameters:
· Processing type (associated with the corresponding UE capability 1A/1B/2)
· Band-ID as needed depending on each scenario on which the PRS processing window is applied
· The above cell and SCS information to determine where/when the PRS processing window is applied
Proposal 3: The following parameters for PRS processing window from the gNB to the UE should be supported and added to higher layer parameters:
· Processing type (associated with the corresponding UE capability 1A/1B/2)
· Band-ID as needed depending on each scenario on which the PRS processing window is applied
· The above cell and SCS information to determine where/when the PRS processing window is applied
Higher layer parameter of latency reduction on NR positioning
In R1-2112976 [2], a list of higher layer parameters of latency reduction on NR positioning were agreed. In R1-2112508 [3], the comments from Qualcomm and FL were given as follows.
	Qualcomm: Since PRS measurement period is defined in RAN4 at a per-PFL level, ( the “number of samples” applies to the measurement period of each PFL), we may need to discuss this to finalize the RRC aspect. Suggest to add an FFS. FFS (for RAN1): Whether a single numOfSamples-perMeasurement applies for all PFLs, or there is a separate numOfSamples-perMeasurement for a separate PFL.
FL: Okay. add “FFS (to be further discussed in RAN1): whether a single numOfSamples-perMeasurement applies for all PFLs, or there is a separate numOfSamples-perMeasurement for a separate PFL.”


As shown in above table in R1-2112508 [3], there are two options for definition of numOfSamples-perMeasurement. For option 1, a single numOfSamples-perMeasurement applies for all PFLs. For option 2, there is a separate numOfSamples-perMeasurement for a separate PFL. For a UE with multiple PFLs, there may be different numOfSamples-perMeasurement for different PFL, which increases UE implementation complexity. Compared to option 2, option 1 has lower complexity for UE implementation. Therefore, option 1 is preferred.
Proposal 4: Adopt option 1 for definition of numOfSamples-perMeasurement: a single numOfSamples-perMeasurement applies for all PFLs.

	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	Specification
	Comment
	Status [Post 106b-e]

	Latency improvements
	numOfSamples-perMeasurement
	new
	LMF can explicitly request UE to report the measurement with M-samples from LMF to UE.
	[1, 4]
	
	FFS: RAN2
	Agreement:
Subject to UE capability, support LMF to explicitly request UE to report the measurement with either M-sample or 4-sample, if RAN4 has supported M-sample measurement.
• FFS signalling details.

For definition of numOfSamples-perMeasurement: a single numOfSamples-perMeasurement applies for all PFLs
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[bookmark: _Ref47295954][bookmark: _Ref60564645]Conclusions
In this contribution, we discussed the remaining issues related to latency reduction for NR positioning with the following proposals.
Proposal 1: NCD-SSB and SSB in SMTC can be treated to be the same way as all PDCCH/PDSCH/CSI-RS within the PRS processing window for PRS measurement outside MG.
Proposal 2: CD-SSB always has higher priority than DL-PRS.
Proposal 3: The following parameters for PRS processing window from the gNB to the UE should be supported and added to higher layer parameters:
· Processing type (associated with the corresponding UE capability 1A/1B/2)
· Band -ID as needed depending on each scenario on which the PRS processing window is applied.
· The above cell and SCS information to determine where/when the PRS processing window is applied
Proposal 4: Adopt option 1 for definition of numOfSamples-perMeasurement: a single numOfSamples-perMeasurement applies for all PFLs.
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