3GPP TSG-RAN WG1 Meeting #110 	R1-2205773
Toulouse, France, August 22 – 26, 2022

Agenda Item:	8.5
Source:	Huawei, HiSilicon
Title:	Maintenance of Rel-17 positioning
Document for:	Discussion and Decision

Introduction
In this paper, we discuss remaining maintenance issues of Rel-17 positioning enhancements.

Rx beam index
For the Rx beam index reporting, the current 38.214 description and 37.355 is no longer suitable considering the new features introduced in Rel-17.
	When the UE reports DL PRS-RSRP measurements from one DL PRS resource set, the UE may indicate which DL PRS-RSRP measurements associated with the same higher layer parameter nr-DL-PRS-RxBeamIndex [17, TS 37.355] have been performed using the same spatial domain filter for reception if for each nr-DL-PRS-RxBeamIndex reported there are at least 2 DL PRS-RSRP measurements associated with it within the DL PRS resource set.

		nr-DL-PRS-RxBeamIndex
This field provides an index of the target device receive beam used for DL-PRS measurements. If the value of the receive beam index for two or more DL PRS measurements is the same, it indicates that the target device receive beam for the two or more DL PRS measurements were made with the same RX beam. The field is mandatory present if at least two DL-PRS RSRP measurements from the same DL-PRS Resource Set have been made with the same RX beam by the target device; otherwise it is not present.

	






First, it is possible that only a single RSRP is reported, while the remaining power reporting corresponds to RSRPP.
Second, it should be allowed that only one PRS resource is reported per PRS resource set, but on a positioning frequency layers, two PRS resource sets are used, resulting in two RSRP/RSRPP measurement per positioning frequency layer, e.g. via subset association between two PRS resource sets.
For the above reasons, we have prepared a CR to fix that in [2], and would recommend RAN2 to fix it in LPP.
Proposal 1: Send an LS to RAN2 informing that the following change to the field description of nr-DL-PRS-RxBeamIndex is preferred from RAN1 perspective.
	nr-DL-PRS-RxBeamIndex
This field provides an index of the target device receive beam used for DL-PRS measurements. If the value of the receive beam index for two or more DL PRS measurements is the same, it indicates that the target device receive beam for the two or more DL PRS measurements were made with the same RX beam. The field is mandatory present if at least two DL-PRS RSRP measurements or at least two DL-PRS RSRPP measurements from the same DL-PRS Resource Sets on a positioning frequency layer of the TRP have been made with the same RX beam by the target device; otherwise it is not present.

	



RSRPP reporting
In the current LPP version [3], the DL PRS-RSRPP reporting for DL-TDOA and Multi-RTT is based on the following principle.
	
	First measurement
	Additional measurement

	First path
	Absolute RSRPP
	Double-sided relative RSRPP

	Additional path
	Absolute RSRPP
	Absolute RSRPP



The reason is that RAN1 only made agreements on the absolute RSRPP reporting for additional paths of the first and additional measurements, which did not cover the first path of the additional measurements.

-- ASN1START

NR-DL-TDOA-SignalMeasurementInformation-r16 ::= SEQUENCE {
[bookmark: _Hlk30954207]	dl-PRS-ReferenceInfo-r16		DL-PRS-ID-Info-r16,
	nr-DL-TDOA-MeasList-r16			NR-DL-TDOA-MeasList-r16,
	...
}

NR-DL-TDOA-MeasList-r16 ::= SEQUENCE (SIZE(1..nrMaxTRPs-r16)) OF NR-DL-TDOA-MeasElement-r16

NR-DL-TDOA-MeasElement-r16 ::= SEQUENCE {
	dl-PRS-ID-r16					INTEGER (0..255),
	nr-PhysCellID-r16				NR-PhysCellID-r16								OPTIONAL,
	nr-CellGlobalID-r16				NCGI-r15										OPTIONAL,
	nr-ARFCN-r16					ARFCN-ValueNR-r15								OPTIONAL,
	nr-DL-PRS-ResourceID-r16		NR-DL-PRS-ResourceID-r16	 					OPTIONAL,
	nr-DL-PRS-ResourceSetID-r16		NR-DL-PRS-ResourceSetID-r16						OPTIONAL,
	nr-TimeStamp-r16				NR-TimeStamp-r16,
	nr-RSTD-r16						CHOICE {
			k0-r16						INTEGER (0..1970049),
			k1-r16						INTEGER (0..985025),
			k2-r16						INTEGER (0..492513),
			k3-r16						INTEGER (0..246257),
			k4-r16						INTEGER (0..123129),
			k5-r16						INTEGER (0..61565),
			...
	},
	nr-AdditionalPathList-r16		NR-AdditionalPathList-r16						OPTIONAL,
	nr-TimingQuality-r16			NR-TimingQuality-r16,
	nr-DL-PRS-RSRP-Result-r16		INTEGER (0..126)								OPTIONAL,
	nr-DL-TDOA-AdditionalMeasurements-r16
									NR-DL-TDOA-AdditionalMeasurements-r16			OPTIONAL,
	...,
	[[
	nr-UE-Rx-TEG-ID-r17					INTEGER (0..maxNumOfRxTEGs-1-r17)			OPTIONAL,
	nr-DL-PRS-FirstPathRSRP-Result-r17	INTEGER (0..126)							OPTIONAL,
	nr-los-nlos-Indicator-r17			CHOICE {
			perTRP-r17						LOS-NLOS-Indicator-r17,
			perResource-r17					LOS-NLOS-Indicator-r17
	}																				OPTIONAL,
	nr-AdditionalPathListExt-r17		NR-AdditionalPathListExt-r17				OPTIONAL,
	nr-DL-TDOA-AdditionalMeasurementsExt-r17
										NR-DL-TDOA-AdditionalMeasurementsExt-r17	OPTIONAL
	]]
}

NR-DL-TDOA-AdditionalMeasurements-r16 ::= SEQUENCE (SIZE (1..3)) OF
													NR-DL-TDOA-AdditionalMeasurementElement-r16

NR-DL-TDOA-AdditionalMeasurementsExt-r17 ::= SEQUENCE (SIZE (1..maxAddMeasTDOA-r17)) OF
													NR-DL-TDOA-AdditionalMeasurementElement-r16

NR-DL-TDOA-AdditionalMeasurementElement-r16 ::= SEQUENCE {
	nr-DL-PRS-ResourceID-r16		NR-DL-PRS-ResourceID-r16	 					OPTIONAL,
	nr-DL-PRS-ResourceSetID-r16		NR-DL-PRS-ResourceSetID-r16 					OPTIONAL,
	nr-TimeStamp-r16				NR-TimeStamp-r16,
	nr-RSTD-ResultDiff-r16			CHOICE {
			k0-r16						INTEGER (0..8191),
			k1-r16						INTEGER (0..4095),
			k2-r16						INTEGER (0..2047),
			k3-r16						INTEGER (0..1023),
			k4-r16						INTEGER (0..511),
			k5-r16						INTEGER (0..255),
			...
	},
	nr-TimingQuality-r16			NR-TimingQuality-r16,
	nr-DL-PRS-RSRP-ResultDiff-r16	INTEGER (0..61)									OPTIONAL,
	nr-AdditionalPathList-r16		NR-AdditionalPathList-r16						OPTIONAL,
	...,
	[[
	nr-UE-Rx-TEG-ID-r17				INTEGER (0..maxNumOfRxTEGs-1-r17)				OPTIONAL,
	nr-DL-PRS-FirstPathRSRP-ResultDiff-r17
									INTEGER (0..61)									OPTIONAL,
	nr-los-nlos-IndicatorPerResource-r17
									LOS-NLOS-Indicator-r17							OPTIONAL,
	nr-AdditionalPathListExt-r17	NR-AdditionalPathListExt-r17					OPTIONAL
	]]
}

-- ASN1STOP

NR-AdditionalPath-r16 ::= SEQUENCE {
	nr-RelativeTimeDifference-r16	CHOICE {
				k0-r16					INTEGER(0..16351),
				k1-r16					INTEGER(0..8176),
				k2-r16					INTEGER(0..4088),
				k3-r16					INTEGER(0..2044),
				k4-r16					INTEGER(0..1022),
				k5-r16					INTEGER(0..511),
				...
	},
	nr-PathQuality-r16				NR-TimingQuality-r16					OPTIONAL,
	...,
	[[
	nr-DL-PRS-RSRPP-r17				INTEGER (0..126)						OPTIONAL
	]]
}

Observation 1: For DL-TDOA and Multi-RTT, the following reporting scheme is supported by LPP.
	
	First measurement
	Additional measurement

	First path
	Absolute RSRPP
	Double-sided relative RSRPP

	Additional path
	Absolute RSRPP
	Absolute RSRPP



This asymmetry should be fixed so that all RSRPP values reported in DL-TDOA and Multi-RTT are based on absolute mapping.
Proposal 2: Support DL PRS-RSRPP reporting for the first path of additional measurement to be based on the absolute value.

PRS-data collision detection timeline
In RAN1#109-e [1], the following agreements were reached on the timeline for the UE to determine the collision between PRS and other DL signals/channels.
	Agreement
The PRS collision detection timeline for the case when PRS is lower priority than the DL signals/channels is define as following.
· For an activated type 1A and type 1B PRS processing window
· If UE determines the presence of other DL signals/channels except SSB of higher priority than PRS in the PPW no later than [N symbol/T ms] before the start of the PPW, UE expects to receive the DL signals/channels and drop the all DL PRS in the PPW.
· For an activated type 2 PRS processing window
· If UE determines the presence of other DL signals/channels except SSB of higher priority than PRS on a PRS symbol no later than [N symbol/T ms] before the PRS symbol, UE expects to receive the DL signals/channels and drop the PRS symbol.

Agreement
The PRS collision detection timeline for the case when PRS is lower priority than the DL signals/channels is define as following.
· For a type 1A and type 1B PRS processing window
· If UE determines the presence of other DL signals/channels except SSB of higher priority than PRS in the PPW later than [N symbol/T ms] before the start of the PPW, UE is not required to receive the other DL signals/channels except SSB of higher priority and may receive the DL PRS in the PPW.
· For a type 2 PRS processing window considered active
· If UE determines the presence of other DL signals/channels except SSB of higher priority than PRS on a PRS symbol later than [N symbol/T ms] before the PRS symbol, UE is not required to receive the other DL signals/channels except SSB of higher priority and may receive the PRS symbol.
· Note 1: This implies that if the scheduling of other DL signals/channels of higher priority arrives too late, UE may consider the PRS as higher priority than the other DL signals/channels.
· Note 2: If the scheduling of other DL signals/channels of higher priority arrives too late, it is up to UE implementation whether to receive the other DL signals/channels.



The buffer zone or detection time advance of N symbols or T ms is still under discussion. We think that it can be included as part of the UE capability signaling rather than a fixed value in the specification given the diversified UE implementation options.
Between N symbols and T msec, we think that defining only the number of symbols would be sufficient, and as the symbol duration is subject to SCS, having SCS-dependent reporting is preferred.
Proposal 3: Support N symbol as part of the UE capability signaling, which is reported per SCS and for all SCSs supported for the band.

Another issue is about the exact time when network assume that UE does the determination for the presence of the DL signals/channels that is dynamically scheduled.
PDCCH
PDSCH
Time when UE successfully decodes DCI in the PDCCH
DCI decoding delay
T1
T2

[bookmark: _Ref109292932]Figure 1 Ambiguity of time of determination
For example, it is not clear whether the time for the UE to determine the presence of the DL signals/channels corresponds to T1 or T2 as shown in Figure 1. If it is T2, given that DCI decoding latency is not explicitly specified in NR, it requires additional clarification and specification work. Therefore, we believe T1 should be a better solution. By using T1, it should be understood that N symbols/T ms should also include the DCI decoding time, which can be jointly considered in the UE capability reporting.
Proposal 4: Network may assume that the time for the UE to determine the presence of other DL signals/channels that is indicated by DCI corresponds to the last symbol of the PDCCH that carries the DCI.
Note: This means the UE reported capability of N symbols takes the PDCCH decoding time into account.

Priority states
The current priority state depends on the UE supported priority options, as captured in TS 38.306 [4].
	prs-ProcessingWindowType1A-r17
Indicates whether the UE supports PRS processing Type 1A, subject to the UE determining that DL PRS to be higher priority for PRS measurement outside MG and in a PRS processing window and the priority handling options of PRS as follows:
-	Option 1: UE may indicate 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 1:	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

The UE can include this field only if the UE supports prs-ProcessingCapabilityBandList-r16 defined in TS 37.355 [22].
A UE that supports prs-BufferingCapability-r17 defined in TS 37.355 [22] shall always set the capability to "1".

NOTE 2:	Type 1A refers to the determination of prioritization between DL PRS and other DL signals/channels in all OFDM symbols within the PRS processing window. The DL signals/channels from all DL CCs (per UE) are affected across LTE and NR.



In TS 38.331, the priority state is captured as below [5].
DL-PPW-PreConfig-r17 ::= SEQUENCE {
    dl-PPW-ID-r17            DL-PPW-ID-r17,
    dl-PPW-Periodicity-and-StartSlot-r17     DL-PPW-Periodicity-and-StartSlot-r17,
    length-r17                               INTEGER (1..160),
    type-r17                                 ENUMERATED {type1A, type1B, type2}                            OPTIONAL, -- Cond MultiType
    priority-r17                             ENUMERATED {st1, st2, st3}                                    OPTIONAL  -- Cond MultiState
}

	priority
Indicates the priority between PDCCH/PDSCH/CSI-RS and PRS as specified in TS 38.214 [19].



So the interpretation is RRC configuration among st1, st2, and st3 depends on the UE capability, which is a direct copy from the standing RAN1 agreement. However, we think that this may cause some confusion. For example, “st2” is interpreted differently between UEs supporting option 1 (two states) and UEs supporting option 2 (three states).
	
	“st1”
	“st2”
	“st3”

	Option 1
	PRS is high priority
	PRS is low priority
	

	Option 2
	PRS is high priority
	PRS is medium priority
	PRS is low priority

	Option 3
	PRS is high priority
	
	



An easy fix is to swap “st3” and “st2” for Option 2, so that regardless of which option UE supports, “st2” is consistently associated with PRS being low priority. The updated states/option mapping table is summarized in Table 1.
[bookmark: _Ref109236718]Table 1 A new mapping of states and PRS priority state options
	
	“st1”
	“st2”
	“st3”

	Option 1
	PRS is high priority
	PRS is low priority
	

	Option 2
	PRS is high priority
	PRS is low priority
	PRS is medium priority

	Option 3
	PRS is high priority
	
	



Proposal 5: Update the agreements from RAN1#107 as follows, and the corresponding higher layer parameters and UE feature spreadsheet.
	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 3: 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 2: 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.



Low latency PRS processing
In [6], there is one remaining FFS part in Note 3 for FG 27-3-3 on whether UE shall support either or both of component 2a and component 2b.
	  Component 1 candidate values: {Type 1, Type 2}

Component 2a candidate values:
1. T: {1, 2, 4, 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
1. N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms


Candidate 2b component values:
a)	N2: {0.125, 0.25, 0.5, 1, 2, 3, 4, 5, 6, 8, 12} ms
b)	T2: {4, 5, 6, 8} ms

Component 3 candidate values:
FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz

Need for location server to know if the feature is supported

Note 1:The (N, T) UE capabilities are interpreted as legacy (N, T) in FG 13-1, and the UE is expected to receive the PRS within the PRS processing window and but the processing of the received PRS may be outside a PRS processing window.
 
The (N2, T2) UE capabilities are interpreted such that the UE is capable of measuring up to N2 ms PRS within a PPW and is capable of completing the PRS processing within the PPW, e.g., if the time duration from the last symbol of the measured PRS resource(s) inside the PPW, to the end of PPW is not smaller than T2 ms
 
[Note 3: UE shall support either or both of component 2a and component 2b]

Note 4: A UE shall declare PRS processing capabilities of each of the supported Type-1A, Type-1B, Type-2” capabilities in case it supports multiple types in a band

A UE that supports FG 27-3-2 must indicate this FG is supported



In our view, component 2b is the advanced PRS processing that can be “activated” only under some conditions. Allowing both 2a and 2b to be reported may offer additional flexibility on the network side when the current deployment cannot easily satisfy the condition of 2b, so that 2a can be the fallback solution.
	27. NR_pos_enh
	27-3-3
	DL PRS Processing Capability outside MG - buffering capability
	1. DL PRS buffering capability
a)	Type 1 – sub-slot/symbol level buffering
b)	Type 2 – slot level buffering

2a. 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

2b. Duration of DL PRS symbols N2 in units of ms a UE can process inT2 ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE

3. Max number of DL PRS resources that UE can process in a slot under it



Observation 2:  Allowing UE to report both 2a and 2b offers flexibility on the network deployment to allow fallback to 2a when the condition of 2b cannot be met.

When both components are reported, RAN1 should further discuss whether the mode under which UE/network should assume the processing is based on (N, T) as component 2a or based on (N2, T2) as component 2b should be signaled to the UE. In our view, such indication may not be necessarily discussed by RAN1, given that it only impacts the UE PRS measurement latency requirement. It should be up to RAN4 to decided, and RAN1 may provide input only if RAN4 asks RAN1 to do so, similar to the Rx beam sweeping factor.
Proposal 6: Support, in additional to reporting either component 2a or component 2b, reporting both component 2a and 2b for FG 27-3-3 and leave it up to RAN4 whether the signaling from LMF is needed to indicate whether PRS processing requirement is based on capability reported for component 2a or component 2b.

UL symbol in the PPW
In RAN1#109-e, there was discussion on handling of UL symbols within the PPW. In general, the PRS measurement within the PPW should not be impacted by any real or potential UL, since the working assumption only deals with DL.
	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.)
· For the purpose of this feature, PRS-related conditions are expected to be specified, with the following to be down-selected:
· Alt. 1: Applicable to serving cell PRS only 
· Alt. 2: Applicable to all PRS under conditions to PRS of non-serving cell.
· 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.  
· Further study
· Further details of which other DL signals/channels to be prioritized 
· How the UE determines DL PRS’s priority based on one or more of the following:
· Opt. 1: Based on indication/configuration from serving gNB
· Opt. 2: Other options (e.g., implicit, signalling from LMF, etc)
· Whether UE can do the measurement for both inside MG (if MG is configured) and outside MG in a measurement period
· How to do the PRS measurement when the conditions cannot be satisfied, e.g. when BWP switching happens
· Prioritization conditions of processing PRS over other DL channels/signals or vice versa.
· Send an LS to RAN2, RAN3 and RAN4 informing them of this working assumption and requesting feedback in case they have concerns.



The above statement is correct when PRS and UL are not colliding with each other, but it is not explicit when it comes handling of collision of PRS and UL.
Observation 3: When PRS and UL are not colliding within the PPW, the UL is not impacted by any PRS processing within any type of PPW.
For this case when PRS is collided with UL, the agreements made in Rel-16 are already specified in TS 38.213, which may be not considered useful in Rel-16 given it then only supported MG-based PRS measurement. However, the work in Rel-16 and the corresponding specification that captured the work somehow laid the foundation of treating PRS and UL in Rel-17.
In general, we do not think that Rel-16 specification has any significant issues in handling the collision between PRS and UL symbol within the PPW. The only thing that is worth consideration is the dynamically indicated UL symbol on a semi-static flexible symbol, e.g. by DCI or by SFI according to the following description from TS 38.213 [7].
	For a set of symbols of a slot indicated to a UE as flexible by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE detects a DCI format 2_0 providing a format for the slot using a slot format value other than 255
-	…
-	if the UE is configured by higher layers to receive DL PRS in the set of symbols of the slot, the UE receives the DL PRS in the set of symbols of the slot only if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as downlink or flexible.
…
If a UE is configured by higher layers to receive a DL PRS in a set of symbols of a slot and the UE detects a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as uplink, or the UE detects a DCI format indicating to the UE to transmit PUSCH, PUCCH, SRS, or PRACH in at least one symbol in the set of the symbols, the UE cancels the DL PRS reception in the set of symbols of the slot.



Observation 4: The only remaining matter with regards to collision between PRS and UL within the PPW is the UL indicated dynamically by DCI or by SFI, which is semi-statically indicated as FL.

We think that the timeline to handle the collision between PRS and other DL signals/channels can be used for such indication. For the indication of UL that arrives too late when UE is not able to cancel the DL PRS reception in the slot, the indicated “UL symbols” may suffer from severe cross-link interference, and thus the measurement on the PRS symbols (assuming the neighbouring TRPs are still transmitting) cannot be guaranteed.
Observation 5: The PRS symbols indicated as UL, regardless of whether UE is able to cancel the reception, may suffer from severe cross-link interference.
Based on the discussion above, we have the following proposal with regards to the collision between PRS reception and dynamically indicated UL within the PPW.
Proposal 7: The PRS collision detection timeline for the case when PRS collides with UL indicated by DCI or SFI is defined as following
For any type of an activated PRS processing window
· UE does not expect to detect a DCI format 2_0 indicating uplink on the set of PRS symbols within the PRS processing window that is carried by a PDCCH, the last symbol of which is later than N symbols/T ms before the start of the set of the PRS symbol
· UE does not expect to detect a DCI format indicating to the UE to transmit PUSCH, PUCCH, SRS or PRACH in at least one symbol in the set of PRS symbols within the PRS processing window that is carried by a PDCCH, the last symbol of which is later than N symbols/T ms before the start of the set of the PRS symbol.
· Note: For the DCI format 2_0 indicating UL or the DCI format that schedules UL, which arrives sufficiently early, the current procedure of cancelling PRS measurement on the set of symbols in TS 38.213 applies.

Conclusion
In this contribution, we discussed the remaining issues of Rel-17 positioning enhancements. Based on the discussion, we have the following observations and proposals.
Observation 1: For DL-TDOA and Multi-RTT, the following reporting scheme is supported by LPP.
	
	First measurement
	Additional measurement

	First path
	Absolute RSRPP
	Double-sided relative RSRPP

	Additional path
	Absolute RSRPP
	Absolute RSRPP


Observation 2:  Allowing UE to report both 2a and 2b offers flexibility on the network deployment to allow fallback to 2a when the condition of 2b cannot be met.
Observation 3: When PRS and UL are not colliding within the PPW, the UL is not impacted by any PRS processing within any type of PPW.
Observation 4: The only remaining matter with regards to collision between PRS and UL within the PPW is the UL indicated dynamically by DCI or by SFI, which is semi-statically indicated as FL.
Observation 5: The PRS symbols indicated as UL, regardless of whether UE is able to cancel the reception, may suffer from severe cross-link interference.
Proposal 1: Send an LS to RAN2 informing that the following change to the field description of nr-DL-PRS-RxBeamIndex is preferred from RAN1 perspective.
	nr-DL-PRS-RxBeamIndex
This field provides an index of the target device receive beam used for DL-PRS measurements. If the value of the receive beam index for two or more DL PRS measurements is the same, it indicates that the target device receive beam for the two or more DL PRS measurements were made with the same RX beam. The field is mandatory present if at least two DL-PRS RSRP measurements or at least two DL-PRS RSRPP measurements from the same DL-PRS Resource Sets on a positioning frequency layer of the TRP have been made with the same RX beam by the target device; otherwise it is not present.


Proposal 2: Support DL PRS-RSRPP reporting for the first path of additional measurement to be based on the absolute value.
Proposal 3: Support N symbol as part of the UE capability signaling, which is reported per SCS and for all SCSs supported for the band.
Proposal 4: Network may assume that the time for the UE to determine the presence of other DL signals/channels that is indicated by DCI corresponds to the last symbol of the PDCCH that carries the DCI.
Note: This means the UE reported capability of N symbols takes the PDCCH decoding time into account.
Proposal 5: Update the agreements from RAN1#107 as follows, and the corresponding higher layer parameters and UE feature spreadsheet.
	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 3: 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 2: 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.


[bookmark: _GoBack]Proposal 6: Support, in additional to reporting either component 2a or component 2b, reporting both component 2a and 2b for FG 27-3-3 and leave it up to RAN4 whether the signaling from LMF is needed to indicate whether PRS processing requirement is based on capability reported for component 2a or component 2b.
Proposal 7: The PRS collision detection timeline for the case when PRS collides with UL indicated by DCI or SFI is defined as following
For any type of an activated PRS processing window
· UE does not expect to detect a DCI format 2_0 indicating uplink on the set of PRS symbols within the PRS processing window that is carried by a PDCCH, the last symbol of which is later than N symbols/T ms before the start of the set of the PRS symbol
· UE does not expect to detect a DCI format indicating to the UE to transmit PUSCH, PUCCH, SRS or PRACH in at least one symbol in the set of PRS symbols within the PRS processing window that is carried by a PDCCH, the last symbol of which is later than N symbols/T ms before the start of the set of the PRS symbol.
· Note: For the DCI format 2_0 indicating UL or the DCI format that schedules UL, which arrives sufficiently early, the current procedure of cancelling PRS measurement on the set of symbols in TS 38.213 applies.
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