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Introduction
In this paper, we discuss the remaining issues of UE feature based on the endorsed UE feature list [2] on the following topic
Positioning enhancements

UE features for Positioning enhancements
Existing FGs
FG 27-3-2
In RAN1#110 [1], the following TP/CR was endorsed that actually changed the description of the priority states. The result is the aligned state description regardless of the supported priority options.

	Agreement
Endorse the TP of proposal 2.2-1b in R1-2207826 regarding capturing the priority states to clause 5.1.6.5 of TS 38.214.
Final CR in R1-2208017.



Changes in R1-2208017.
	*************************    Unchanged Text Omitted    ***************************
The UE is expected to measure the DL PRS outside the measurement gap, subject to UE capability, if the DL PRS is inside the active DL BWP and has the same numerology as the active DL BWP and is within the DL PRS processing window indicated by higher layer parameter [PRSProcessingWindow]. The UE is not expected to measure the DL PRS outside the measurement gap if the expected received timing difference between the DL PRS from the non-serving cell and that from the serving cell, determined by the higher layer parameters nr-DL-PRS-ExpectedRSTD and nr-DL-PRS-ExpectedRSTD-Uncertainty, is larger than maximum Rx timing difference provided by [UE capability]. For receiving the DL PRS outside the measurement gap and within the DL PRS processing window, if the UE determines the DL PRS priority is higher than [other DL signals or channels except SSB] as indicated by higher layer parameter [PRS-priority-indicator] subject to UE capability or as implied by UE capability, the UE is expected to measure the DL PRS; otherwise, the UE is not expected to measure the DL PRS and expected to receive [other DL signals and channels], subject to UE capabilities.: 
-	with value ‘st1’ where the DL PRS is higher priority than all the DL signal/channels except SSB, or 
-	with value ‘st2’ where the DL PRS is lower priority than PDCCH and the PDSCH scheduled by DCI formats 1_1 or 1_2 with the priority indicator field in the corresponding DCI format set to 1, and is higher priority than other DL signals/channels except SSB, or
-	with value ‘st3’ where the DL PRS is lower priority than all the DL signals/channels except SSB.
Inside one instance of the [PRSProcessingWindow] the UE is only expected to measure a single DL PRS positioning frequency layer.
*************************    Unchanged Text Omitted    ***************************



According to the text in TS 38.214, we think that the current description of FG 27-3-2 needs some revisions to resolve any potential ambiguity, due to the following reasons.
State 2 of Option 1 in FG 27-3-2 is now not aligned with “st2” description of TS 38.214.
State 2 of Option 2 in terms of the URLLC channel in FG 27-3-2 is not aligned with “st2” description.
· FG 27-3-2: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.
· TS 38.214: The PDSCH scheduled by DCI formats 1_1 or 1_2 with the priority indicator field in the corresponding DCI format set to 1.

	27. NR_pos_enh
	27-3-2
	DL PRS measurement outside MG and in a PRS processing window
	
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 window
2. Support of priority handing options of PRS: Option1, Option2 or Option3
0. Option 1: UE may indicates support of two priority states.
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
0. State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
0. Option 2: UE may indicate support of three priority states
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
0. State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS
0. Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.
0. State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
0. Option 3: UE may indicate support of single priority state
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
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Therefore, our suggestion is as proposed below.
Proposal 1: Change the description of FG 27-3-2 to align with TS 38.214.
	27. NR_pos_enh
	27-3-2
	DL PRS measurement outside MG and in a PRS processing window
	
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 window
2. Support of priority handing options of PRS: Option1, Option2 or Option3
0. Option 1: UE may indicates support of two priority states.Support of “st1” and “st3” defined in clause 5.1.6.5 of TS 38.214.
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
0. State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
0. Option 2: UE may indicate support of three priority statesSupport of “st1”, “st2”, and “st3” defined in clause 5.1.6.5 of TS 38.214.
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
0. State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS
0. Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.
0. State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
0. Option 3: UE may indicate support of single priority stateSupport of “st1” only defined in clause 5.1.6.5 of TS 38.214.
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
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New FG proposal
Separate M-sample measurement capability in the PPW
In the current FG 27-3-1, the M-sample measurement in RRC_CONNECTED state does not differentiate the gap-less and gap-based measurement. However, given that the PRS synchronization conditions are more stringent for gapless/PPW-based PRS measurement than the gap-based PRS measurement, different UE architectures may be used for processing PRS within the MG and within the PPW, which results in the need to have different capabilities on the M-sample measurement.
	27. NR_pos_enh
	27-3-1
	M-sample measurements in RRC_CONNECTED
	The capability to support reporting a measurement based on measuring M=1 or 2 samples (instances) of a DL PRS resource set
	13-1



Consider the backward compatibility issue, we suggest to introduce the M-sample capability within the PPW in a backward compatible way.
If UE indicate support of FG 27-3-1, and UE does not indicate support of the new FG for PPW
· [Legacy] UE supports M-sample PRS measurement in the MG and in the PPW.
If UE does not indicate support of FG 27-3-1, and UE does not indicate support of the new FG for PPW
· [Legacy] UE does not support M-sample PRS measurement in the MG or in the PPW.
If UE does not indicate support of FG 27-3-1, and UE indicate support of the new FG for PPW
· [New] UE only supports M-sample measurement in the PPW.
If UE indicate support of FG 27-3-1, and UE indicate support of the new FG for PPW
· [Error] Given that supporting FG 27-3-1 already entails supporting PRS measurement within the PPW, this should be considered as an error case.
Therefore, we have the following proposal.
Proposal 2: Introduce the following FG 27-3-1a.
	27. NR_pos_enh
	27-3-1a
	M-sample measurements in RRC_CONNECTED within the PRS processing window
	The capability to support reporting a measurement based on measuring M=1 or 2 samples (instances) of a DL PRS resource set within the PRS processing window.

Note: UE may indicate support of the feature only if UE does not support FG 27-3-1.
	13-1, 27-3-3
	No
	
	If the UE does not provide the capability, support of M-sample PRS measurement in the PPW is according to the FG 27-3-1.
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported

Note: this feature is supported for both UE-assisted and UE based positioning
	Optional with capability signaling



Conclusion
For finalizing the remaining issues for UE features for positioning, the proposals are summarized as follows:
Proposal 1: Change the description of FG 27-3-2 to align with TS 38.214.
	27. NR_pos_enh
	27-3-2
	DL PRS measurement outside MG and in a PRS processing window
	
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 window
2. Support of priority handing options of PRS: Option1, Option2 or Option3
0. Option 1: UE may indicates support of two priority states.Support of “st1” and “st3” defined in clause 5.1.6.5 of TS 38.214.
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
0. State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
0. Option 2: UE may indicate support of three priority statesSupport of “st1”, “st2”, and “st3” defined in clause 5.1.6.5 of TS 38.214.
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
0. State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS
0. Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.
0. State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
0. Option 3: UE may indicate support of single priority stateSupport of “st1” only defined in clause 5.1.6.5 of TS 38.214.
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
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Proposal 2: Introduce the following FG 27-3-1a.
	27. NR_pos_enh
	27-3-1a
	M-sample measurements in RRC_CONNECTED within the PRS processing window
	The capability to support reporting a measurement based on measuring M=1 or 2 samples (instances) of a DL PRS resource set within the PRS processing window.

Note: UE may indicate support of the feature only if UE does not support FG 27-3-1.
	13-1, 27-3-3
	No
	
	If the UE does not provide the capability, support of M-sample PRS measurement in the PPW is according to the FG 27-3-1.
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported

Note: this feature is supported for both UE-assisted and UE based positioning
	Optional with capability signaling
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