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[bookmark: _Ref349588338]1. 	Introduction
This document summarizes the following email discussion:
[101-e-NR-Pos-03] Email discussion/approval on measurements and procedures for NR positioning focusing on the following until 5/29; if necessary, endorse associated TPs by 6/4 – Sven (Qualcomm)
· From summary on measurements (R1-2004683)
· 2.2. TP to TS 38.214 for the clarification on reference of time stamp nr-TimeStamp-r16 (TS 38.214)
· 2.4. Proposal to introduce higher-layer parameters for the search window for supporting SRS reception (may have an impact on NPPa)
· From summary on procedures (R1-2004720)
· Issue #3: SSB Assistance Data (SMTC parameter). Confirm or revert Working Assumption
· Issue #4: UE RX beam indication for DL-AoD positioning. Continuation from previous e-meeting
· Issue #11: Clarifications on spatialRelation (some parts of the specification text misses the SRS for positioning) 
· Issue #14: Number of pathloss References. Continuation from previous meeting. Need to close the note in the current Editor’s CR.
· [bookmark: _Hlk41268632]Issue #15 (overlapping with 2.7 from R1-2004683): Inter-Frequency UE Rx–Tx time difference measurement. Continuation from previous meeting. Need to conclude the issue. 


[1]	R1-2004683, "FL Summary of Remaining issues on NR Positioning Measurements".
[2]	R1-2004720, "Summary of 7.2.8.4: Physical-layer procedures to support UE/gNB measurements".
[3]	R1-2004727, "Summary on scope of NR positioning email discussions at RAN1#101-E".
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2. 	Reference of time stamp nr-TimeStamp-r16
Background:
	Agreement (RAN1#99)
A UE measurement can be associated with a time stamp. For UE RSTD, DL PRS RSRP and UE Rx-Tx time difference measurement report, the time stamp can include the SFN, as well as the slot number for a subcarrier spacing. These values correspond to the reference provided by the DL-PRS-RstdReferenceInfo.

Based on above agreement, it was proposed to make a clarification on the time reference nr‑TimeStamp-r16 [1]:



	References
	Specification Text Proposal

	Section 2.2 in R1‑2004683 [1]
	TP for Clause 5.1.6.5 (PRS reception procedure) of TS 38.214:
[…]
For the DL RSTD, DL PRS-RSRP, and UE Rx-Tx time difference measurements the UE can report an associated higher layer parameter nr-TimeStamp-r16. The nr-TimeStamp-r16 can include the SFN and the slot number for a subcarrier spacing. These values correspond to the reference which is provided by nr-DL-PRS-ReferenceInfo-r16 in nr-DL-PRS-AssistanceData-r16 or reported by nr-DL-PRS-ReferenceInfo-r16 in nr-DL-TDOA-SignalMeasurementInformation-r16 if the UE chooses to use a different reference than indicated by the network. 
[…]




	Company
	Comments
	Proposed Modifications (if any)

	Huawei/HiSilicon
	We prefer to use use only the assistance data reference for timing stamp reporting, regardless whether a new RSTD reference is selected by the UE.

Note that for DL-AoD and Multi-RTT positioning, UE will not report RSTD reference anyway. And in case of hybrid DL-TDOA and DL-AoD/Multi-RTT positioning, it will be complicated that there may be two references for time stamp, one for reselected RSTD reference for DL-TDOA report, and one for assistance data reference for DL-AoD and Multi-RTT report.
	For the DL RSTD, DL PRS-RSRP, and UE Rx-Tx time difference measurements the UE can report an associated higher layer parameter nr-TimeStamp-r16. The nr-TimeStamp-r16 can include the SFN and the slot number for a subcarrier spacing. These values correspond to the reference which is provided by nr-DL-PRS-ReferenceInfo-r16 in nr-DL-PRS-AssistanceData-r16. 


	CATT
	Support the original TP as FL’s proposal. 
nr-DL-PRS-ReferenceInfo-r16 is an optional parameter in nr-DL-PRS-AssistanceData-r16. Thus, nr-TimeStamp-r16 may not lways be based on nr-DL-PRS-ReferenceInfo-r16. On the other hand, dl-PRS-ReferenceInfo-r16 is an mandadary parameter in in nr-DL-TDOA-SignalMeasurementInformation-r16.
	

	Nokia/NSB
	We really don’t see much value to this TP and the spec seems clear already. If all other companies are okay with it then the TP suggested by Huawei above is okay for us. This should work for all techniques not just DL-TDOA. 
	

	Futurewei
	Seems like the added texts just more confusion or at least not necessary. Can this be left to UE implementation where it gets the source from for nr-DL-PRS-ReferenceInfo-r16? 
	

	vivo
	The proposed TP is not a clarification in our understanding. Rather, it complicates things as now depends on whether UE reports a different reference, the reference for measurement time stamp report will not be unique. 

What would be the reference if nr-DL-PRS-ReferenceInfo-r16 in nr-DL-PRS-AssistanceData-r16 is provided and UE reported nr-DL-PRS-ReferenceInfo-r16 in nr-DL-TDOA-SignalMeasurementInformation-r16 since the UE chooses to use a different reference than indicated by the network? The wording of TP says either one of them is valid but it’s not clear how the LMF can know what the reference time stamp refers to.

So no agree to this TP.
	

	Samsung
	Share the same view with Nokia. 
	

	Qualcomm
	There is no guarantee that the UE would use the reference time from the assistance data. But the proposal above would only work for TDOA, because only for TDOA the UE can report a different refernce. For AoD and M-RTT, the UE does not have the option to report a reference, and that is why for thise case, there is a TRP-ID in the NR-TimeStamp. This scenario is not shown in the above TP. 

NR-TimeStamp-r16 ::= SEQUENCE {
	trp-ID-r16			TRP-ID-r16					OPTIONAL,	-- Cond NotSameAsRefServ0
	nr-SFN-r16			INTEGER (0..1023),	
	nr-Slot-r16 		CHOICE {
			scs15-r16			INTEGER (0..9),
			scs30-r16			INTEGER (0..19),
			scs60-r16			INTEGER (0..39),
			scs120-r16			INTEGER (0..79)
	},
	...
}

	NotSameAsRefServ0
	The field is mandatory present if the SFN is not from the reference TRP; otherwise it is not present.



	For the DL RSTD, DL PRS-RSRP, and UE Rx-Tx time difference measurements the UE can report an associated higher layer parameter nr-TimeStamp-r16. The nr-TimeStamp-r16 can include the SFN and the slot number for a subcarrier spacing. These values correspond to the reference which is provided by nr-DL-PRS-ReferenceInfo-r16 in nr-DL-PRS-AssistanceData-r16 or reported by nr-DL-PRS-ReferenceInfo-r16 in nr-DL-TDOA-SignalMeasurementInformation-r16 if the UE chooses to use a different reference than indicated by the network, or reported in the trp-ID-r16 in the higher layer parameter nr-TimeStamp-r16. . 


	OPPO
	Support the TP proposed by FL. It is good clarification.
	

	Huawei/HiSilicon2
	Reply to QC:
The proposal from QC actually changed the following agreement, and we cannot accept it. Even QC provided their view that TRP ID may be used for location estimate for UE-based positioning (R2-2004701), we do not see it necessary to include that UE-assist positioning, which RAN1 is currently covering.
Agreement (RAN1#99)
A UE measurement can be associated with a time stamp. For UE RSTD, DL PRS RSRP and UE Rx-Tx time difference measurement report, the time stamp can include the SFN, as well as the slot number for a subcarrier spacing. These values correspond to the reference provided by the DL-PRS-RstdReferenceInfo.

Reply to all:
If I remember correctly, when we made the agreement, we first discussed the following offline proposal [R1-1912147]
Proposal
A UE measurement can be associated with a time stamp. 
· For DL RSTD and RSRP measurements, the time stamp can include at least the SFN 
· FFS: SFN corresponds to the reference DL PRS resource or DL PRS resource sets configured by the network (can be determined by the UE)
· For UE Rx-Tx measurements, the time stamp can include the SFN, as well as the slot number for a subcarrier spacing 
· FFS: these values correspond to the reference DL PRS resource or DL PRS resource set configured by the network (can be determined by the UE)
Later the Proposal was changed to the following Offline Concensus [R1-1913447] considering the configuration by the network could reuse the existing DL-PRS-RstdReferenceInfo, and we unified slot-level time stamp for RSTD and RSRP measurement with UE Rx- Tx time difference.
Offline Consensus
Modify the previous agreement on the definition of the time stamp as follows:

· A UE measurement can be associated with a time stamp. For UE RSTD, DL PRS RSRP and UE Rx-Tx time difference measurement report, the time stamp can include the SFN, as well as the slot number for a subcarrier spacing. These values correspond to the reference provided by the DL-PRS-RstdReferenceInfo.

With that said, the reference timing for time stamp reporting should be the assistance data reference to have a unified reference for RSTD, RSRP, UE-RxTxTimeDiff measurements.
	

	ZTE
	The clarification is needed. Support the TP or  the TP proposed by HW.
To Qualcomm, trp-ID-r16 is not enough for determining the reference for time stamp, since we need to know exactly the time stamp refers to which PRS resource ID or PRS resource set ID.
	

	Ericsson
	Similar view as Nokia and Samsung.
	

	LG
	We prefer to capture the agreement to the spec. It is difficult to understand why the different reference which is selected by UE needs to be used for time stamp.

If the referene nr-DL-PRS-ReferenceInfo-r16 is not configured, we understand there is a problem and actually we raised related issues in the previous meeting. However, from some comments on the reference configuration of previous meeting, we thought that the reference is always configured since it is essential information to determine cross-correlation search window even if the reference configuration nr-DL-PRS-ReferenceInfo-r16 is optional. In our understanding, the following sentence captured from Clause 5.1.6.5 of 38.214 might be a clue that the reference should be configured. “The UE expects the reference to be indicated whenever it is expected to receive the DL PRS”. For these reasons, we do not see problems about using the reference configured by network for timing reference. If my understanding is not correct, please let me know.

	

	Fraunhofer
	In our view the clarification in this TP is just adding redundancy and at least not critical. 
Dont agree with the proposal.
	

	CMCC
	This TP causes more confusion. We prefer to keep the original spec.
	

	Sony
	We prefer to keep the original spec.
	



 (Interim) Summary:
-	3 companies support the TP as proposed: CATT, OPPO, ZTE.
-	2 companies propose modifications to the TP: Huawei, Qualcomm.
-	9 companies see no strong need for the TP: Nokia, Futurewei, vivo, Samsung, Ericsson, LG, Fraunhofer, CMCC, Sony

FL comments:
-	The current specification seems to capture the agreement from RAN1#99 (as cited above) correctly.
-	Therefore, the TP may be considered as a modification/change and not necessarily as a clarification/correction only.
-	I understand the DL-PRS-RstdReferenceInfo/nr-DL-PRS-ReferenceInfo is only applicable to DL-TDOA (and therefore, currently optional present in nr-DL-PRS-AssistanceData-r16) and is supposed to capture the following agreement from RAN1#96bis:
-	"The network can indicate one or more of the following for the UE to use to determine a reference (reference time based on the DL PRS Resource ID(s)) for DL RSTD measurements. 
A DL PRS Resource ID 
A subset of DL PRS Resource IDs from a single DL PRS Resource set
A DL PRS Resource set"
which is captured in RAN2 parameter DL-PRS-IdInfo (== nr-DL-PRS-ReferenceInfo); and later extended to include the dl-prs-id (aka [ID]).
-	It seems clear that when a UE reports a SFN/slot# as time stamp, the TRP/cell for which the SFN is valid needs to be known at the receiver; hence the agreement from RAN1#99 cited above.
-	However, what seems less clear to me is, why there is a need to demand a particular TRP/cell for which the SFN is valid/applicable. The network need to know the timing for all cells anyhow (otherwise it would not be able to provide e.g., SFN-offset etc. assistance data).
-	The RAN1 agreement seems not to take into account, that a UE may not be able to receive the reference TRP anymore (mobility; e.g., during periodic session), or that a UE may obtain the assistance data from various sources (LPP session, broadcast, MO-LR session)  and an LMF may not always know what the actual used reference in the UE was.
-	However, these issues appear more of RAN2 issues, and it seems from RAN1 perspective, the current specification captures RAN1’s agreement/understanding correctly. 
-	The proposed modification by Huawei should not be needed, since it appears not very important that the nr-DL-PRS-ReferenceInfo-r16 is carried in nr-DL-PRS-AssistanceData-r16 (which in turn is carried in e.g., NR-DL-TDOA-ProvideAssistanceData, which in turn is carried in ProvideAssistanceData, which is carried in LPP-MessageBody, which is finally carried in LPP-Message). I.e., there is currently no other choice anyhow.
-	The proposed modification by Qualcomm seems not agreeable.

Proposed Conclusion 2.1:
No need to change RAN1 specifications.

	Company
	Comments

	Qualcomm
	OK

	Huawei/HiSilicon
	We would like to clarify the understanding from the FL’s following comments
-	The proposed modification by Huawei should not be needed, since it appears not very important that the nr-DL-PRS-ReferenceInfo-r16 is carried in nr-DL-PRS-AssistanceData-r16 (which in turn is carried in e.g., NR-DL-TDOA-ProvideAssistanceData, which in turn is carried in ProvideAssistanceData, which is carried in LPP-MessageBody, which is finally carried in LPP-Message). I.e., there is currently no other choice anyhow.

Is it because it is dl-PRS-ReferenceInfo not nr-DL-PRS-ReferenceInfo in NR-DL-TDOA-SignalMeasurementInformation, so that nr-DL-PRS-ReferenceInfo has a single path of IE/field nested structure?
NR-DL-TDOA-SignalMeasurementInformation-r16 ::= SEQUENCE {
[bookmark: _Hlk30954207]	dl-PRS-ReferenceInfo-r16		DL-PRS-IdInfo-r16,
	nr-DL-TDOA-MeasList-r16	NR-DL-TDOA-MeasList-r16,
	...
}

If it is the correct understanding, we are fine with FL conclusion, but we would like to inform RAN2 not to further change dl-PRS-ReferenceInfo (in NR-DL-TDOA-SignalMeasurementInformation) to nr-DL-PRS-ReferenceInfo in RAN2 LPP ASN.1 review; because otherwise RAN1 spec will be confusing.

	ZTE
	We are OK with the proposal, if it’s common understanding that nr-DL-PRS-ReferenceInfo-r16 will always be provided.

	CATT
	OK

	LG
	Support this proposal. As mentioned above, nr-DL-PRS-ReferenceInfo-r16 will always be provided based on a clue in 38.214 spec such that “The UE expects the reference to be indicated whenever it is expected to receive the DL PRS”. If there are some different understanding, please let us know. 

	FL/Moderator
	In response to Huawei question:
Currently, the field nr-DL-PRS-ReferenceInfo-r16 is used at a single place in the LPP specification, namly in IE NR-DL-PRS-AssistanceData-r16. Therefore, I think it may not be worthwhile to update the RAN1 specification only for adding the phrase "in nr-DL-PRS-AssistanceData-r16" -- there is currently no other possibility.

In my opinion, it is quite likely that some field/IE names will change in RAN2, and also that some fields will be moved into other IEs. A final round of IE name alignments may still be needed in RAN1 later. 




3. 	Search window for SRS reception
Background:
	[bookmark: _Hlk41267208]In LTE, E-SMLC may provide search window information to the LMU via the SLmAP (TS 36.459), which may be used by the LMU for configuring its receiver for performing UL RTOA measurements. Similarly, in NR LMF may provide search window information to the TRP.
Two Proposals were discussed in [1]:


Proposal 3.1:
	References
	Proposal

	Section 2.4 in R1‑2004683 [1]
	Introduce the following new parameters to the higher layer parameter list:
	NR_pos-Core
	NR UL Measurement Report Configuration
	　
	　
	FFS in RAN3 WG
	Expected Propagation Delay
	Expected Propagation Delay
	New
	　
	For providing an indication of when the SRS is expected to arrive in time at the gNB relative to the UL-RTOA reference time.
	+/- 500us

Detailed granularity: FFS in RAN4 WG
	
	
	
	NRPPa 38.455
	Similar to expected propagation delay in SLmAP.

	NR_pos-Core
	NR UL Measurement Report Configuration
	
	
	FFS in RAN3 WG
	Delay Uncertainty
	Delay Uncertainty
	New
	
	For providing an indication of when the SRS is expected to arrive in time at the gNB with uncertainty (search window).
	Maximum 32us

Detailed granularity: FFS in RAN4 WG
	
	
	
	NRPPa 38.455
	Similar to delay uncertainty in SLmAP.







Proposal 3.2:
	References
	Specification Text Proposal

	Section 2.4 in R1‑2004683 [1]
	· Support LMF to provide the estimated UE position and uncertainty associated with the estimated UE position to TRP for aiding the TRP to measure RTOA and AOA.
· Send an LS to RAN3 if the proposal is agreed
· Note: The details of the IE parameters can be determined by RAN3, e.g., expressed as an ellipsoid point with altitude and uncertainty as shown in the following table.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Latitude Sign
	M
	
	ENUMERATED (North, South)
	

	Degrees Of Latitude
	M
	
	INTEGER
(0..223-1)
	The IE value (N) is derived by this formula:
N223 X /90  N+1
X being the latitude in degrees (0°.. 90°).

	Degrees Of Longitude
	M
	
	INTEGER
(-223..223-1)
	The IE value (N) is derived by this formula:
N224 X /360  N+1
X being the longitude in degrees (-180°..+180°).

	Direction of Altitude
	M
	
	ENUMERATED (Height, Depth)

	

	Altitude
	M
	
	INTEGER
(0..215-1)
	The relation between the value (N) and the altitude (a) in meters it describes is N  a < N+1, except for N=215-1 for which the range is extended to include all greater values of (a).

	Uncertainty
	M
	
	INTEGER (0..127)
	The maximum uncertainty expressed in metres is derived from the “uncertainty code” k, by:
h=45x(1.025k-1).







	Company
	Comments
	Proposed Modifications (if any)

	Huawei/HiSilicon
	It is not a very good approach to provide UE location estimate to NG-RAN.

Suggest to go with Proposal 3.1. We do not need to consider FR1/FR2 differentiation, as each Rx gNB should be unware of the PCell range of the the target UE.
	Since we do not have time to consult RAN4 on the granularity, suggest to have 4Ts as the granularity, similar to DL PRS.

	CATT
	Support Proposal 3.2.
The following texts can help to understand the reason why we support proposal 3.2.
For DL TDOA, to support the UE to detect the DL PRS, NR supports the LMF to provide a UE with the search window information for the reception of the DL PRS. However, for UL TDOA, NR currently does not support the LMF to provide a TRP with the search window information for the reception of the UL SRS transmitted from a UE.

As shown in Figure 1, we propose another way to aid the TRP for the reception of the UL SRS for positioning, not only for UL-TDOA but also for the AOA. In this approach, the LMF will provide the TRP with the approximate UE’s position, and the uncertain of the UE’s position to the TRP instead of the TOA search window information. This approach has the following advantages:
1) For RTOA measurements, the TRP can determine the RTOA search window based on its location and the approximate UE’s position and the uncertain of the UE’s position from LMF. That is, it fulfills the same function as the LMF provides the search window information for the reception of SRS for positioning;
2) For AOA, from the approximate UE’s position and the uncertain of the UE’s position, as well as the TRP position, may also determine the AOA search window, which may significantly reduce the AOA search time as well as improve the accuracy of AOA, especially considering that correctly determine AOA becomes very difficult in multipath scenarios.     

[image: ]

Figure 1 The search windows for TDOA and AoA

	

	Nokia/NSB
	We are okay with proposal 3.1. Proposal 3.2 we consider an enhancement that would require more discussion and we can’t accept at this time. 
	

	Samsung
	OK with 3.1
	

	Qualcomm
	OK with Proposal 3.1
	

	OPPO
	Slightly prefer 3.1
	

	ZTE
	Prefer proposal 3.1.
	

	Intel
	In our view both proposals are enhancements and system can operate w/o these enhancements. If group agrees on 3.1, we can accept it, only if all FFS points are resolved by RAN1 during the meeting week (there is no additional TUs planned for core part for RAN3 and RAN4 WG). Otherwise, we prefer to continue discussion in the next release.
	

	Huawei/HiSilicon2
	To Intel:

We do not think that it is enhancement. It is captured in stage-2 specification drafted by Intel delegates in RAN2, and we failed to understand why UE can have a search window configuration but gNB cannot.
If the search window is not provided, should neighbouring gNB assume that SRS reception timing is within CP length associated with the agreed UL RTOA reference time?

To CATT:

I guess the only difference is whether the search window is calculated by LMF and provided to gNB or it is calculated by gNB based on rough UE location. To that end, we think both can work. However, we do not think providing UE location to a NG-RAN node is a good approach considering privacy issues, and all the RAN3 effort in discussing local LMF and RAN as LCS client. Hopefully it is understandable.
	

	Ericsson
	We support the view from Intel.
	

	LG
	We prefer proposal 3.1. For 3.2, we understand the usefulness of approximate location information, and it could be discussed in the enhancement phase.
	

	Fraunhofer
	Ok with Proposal 3.1. The LMF can use an information similar to the one proposed Proposal 3.2 to derive the expected delay and uncertainty values.
	

	CMCC
	We support proposal 3.2. From our point of view, the benefits of supporting proposal 3.2 are valid. 
For the privacy issue commentd by HW, the gNB is able to know the UE’s rough location based on the SSB/CSI-RS measurements anyways, it may not be such a big issue. To my understanding, from RAN3 persective, a greater concern of supporting local LMF woud be that the gNB should be aware of the real UE identification. However, proposal 3.2 does not have this issue, therefore, we are fine to support it.
	

	Sony
	We support proposal 3.1
	



(Interim) Summary:
-	9 companies support Proposal 3.1: Huawei, Nokia, Samsung, Qualcomm, OPPO, ZTE, LG, Fraunhofer, Sony.
-	2 companies supports Proposal 3.2: CATT, CMCC.
-	2 companies see no strong need for any of the Proposals (e.g., enhancement): Intel, Ericsson.

FL comments:
-	The current Stage 2 specification (TS 38.305) does indeed mention that UL timing information together with timing uncertainty of candidate TRPs (search window) is provided to the TRPs.
-	As commented by Intel, if we go with Proposal 3.1 (which the majority seems to support), we need to agree the FFS issues.
-	It seems the only FFS issue is the granularity of the parameter. Huawei suggested a 4Ts granularity, similar to DL-PRS


Interim Proposal 3.3:
Introduce the following new parameters to the higher layer parameter list:
	NR_pos-Core
	NR UL Measurement Report Configuration
	　
	　
	FFS in RAN3 WG
	Expected Propagation Delay
	Expected Propagation Delay
	New
	　
	For providing an indication of when the SRS is expected to arrive in time at the gNB relative to the UL-RTOA reference time.
	+/- 500us

Granularity 4 Ts
	
	
	
	NRPPa 38.455
	Similar to expected propagation delay in SLmAP.

	NR_pos-Core
	NR UL Measurement Report Configuration
	
	
	FFS in RAN3 WG
	Delay Uncertainty
	Delay Uncertainty
	New
	
	For providing an indication of when the SRS is expected to arrive in time at the gNB with uncertainty (search window).
	Maximum 32us

Granularity 4 Ts
	
	
	
	NRPPa 38.455
	Similar to delay uncertainty in SLmAP.




	Company
	Comments

	Qualcomm
	OK

	Huawei/HiSilicon
	OK

	ZTE
	OK

	CATT
	We can accept interim proposal 3.3 since most of companies support it.

	LG
	OK




4. 	SSB Assistance Data (SMTC parameter)
Background:
	Agreement (RAN1#99)
For DL-PRS processing, the following SSB assistance data can be provided for an indicated SSB:
· PCI of the cell 
· ssbFrequency with values: ARFCN-ValueNR
· halfFrameIndex with values: 0 or 1
· SSB-periodicity with the values: ServingCellConfigCommon IE.
· SSB-positionInBurst with values: of ServingCellConfigCommon IE.
· ssbSubcarrierSpacing with values: SubcarrierSpacing IE
· SFN-SSBoffset with values {0,1,2,…15}
· Working assumption: Smtc per SSB frequency layer with values: SSB-MTC IE 
· SSB Index

Two different proposals were summarized in [2]:


Proposal 4.1:
	References
	Proposal

	Section 2.3 in	R1‑2004720 [2]
	Remove SMTC from SSB assistance data
· Send an LS to RAN2
· Update the higher layer parameter list
· Note: This reverts the working assumption made in RAN1#99.



Main Motivation for Proposal 4.1 (see R1-2003524, Huawei):
· Since UE is not required to perform additional SSB measurement, there is no need to provide SMTC that helps UE blindly search SSB.
· Currently, RAN2 captured the SMTC parameter per cell, which seems against the standing working assumption that the SMTC is per SSB frequency layer.
· It is unclear which timing the SMTC should be based on.
· There is no UE behaviour captured in RAN1/RAN2/RAN4 upon receiving the SMTC.
Proposal 4.2:
	References
	Proposal

	Section 2.3 in	R1‑2004720 [2]
	The following working assumption should be confirmed:

Agreement (RAN1#99)
For DL-PRS processing, the following SSB assistance data can be provided for an indicated SSB:
o	PCI of the cell 
o	ssbFrequency with values: ARFCN-ValueNR
o	halfFrameIndex with values: 0 or 1
o	SSB-periodicity with the values: ServingCellConfigCommon IE.
o	SSB-positionInBurst with values: of ServingCellConfigCommon IE.
o	ssbSubcarrierSpacing with values: SubcarrierSpacing IE
o	SFN-SSBoffset with values {0,1,2,…15}
o	Working assumption: Smtc per SSB frequency layer with values: SSB-MTC IE 
o	SSB Index



	Company
	Comments
	Proposed Modifications (if any)

	Huawei/HiSilicon
	We present our additional explanation to the listed reasons
· Since UE is not required to perform additional SSB measurement, there is no need to provide SMTC that helps UE blindly search SSB.
· Current SMTC is the window for UE to blindly search SSB for neighbouring cell according to TS 38.331, and some scheduling restrictions on SMTC is specified in TS 38.133.
· We already have detailed SSB time information, which further makes SMTC useless.
· Currently, RAN2 captured the SMTC parameter per cell, which seems against the standing working assumption that the SMTC is per SSB frequency layer.
· SMTC provision by the location server, if any, shall be a common window to cover all SSBs in a positioning frequency layer, so that UE uses a single window to search SSB.
· Implementing SMTC per cell will only cause confusion.
· It is unclear which timing the SMTC should be based on.
· Unlike SMTC provision by the serving gNB, where SMTC timing should be based on the serving cell, there is only reference TRP and non-reference TRP in LPP, which timing should the per-Cell or per-SSB-Freq SMTC be based on should be resolved.
· There is no UE behaviour captured in RAN1/RAN2/RAN4 upon receiving the SMTC.
· It is unclear what the UE behaviour is upon receiving SMTC configuration.
· Should UE search SSB in the SMTC always or in its best effort?
	

	CATT
	Support Proposal 4.1.
	

	Samsung
	Support 4.2
	

	Qualcomm
	Support 4.2. 
Replies to to comments raised above:
· The fact that the UE is not required to do additional SSB measurement does NOT mean that it cannot do it. A UE can still be able to do additional measurements, up to UE implementation. The RAN4 requirements will not assume that a UE is doing that. 
· RAN2 can update their specification to make it per SSB layer. 
· RAN2 can provide a timing and clarify this ambiguity. 
· It is up to best effort whether a UE would use that.

	

	OPPO
	Support proposal 4.1. Configuration of SMTC is not needed for a SSB that is configured as spatial relation or pathloss RS for positioning SRS.
	

	ZTE
	Support 4.1 since UE is not required to perform additional SSB measurement.
	

	Intel
	In our understanding, system is not broken either way. At this stage the criteria should be to select an option that minimizes further group efforts and necessary changes. From that perspective support of 4.1 seems easier.
	

	Ericsson
	We support Proposal 4.1.
	

	LG
	Support 4.1. 
	

	Huawei/HiSilicon
	Reply to QC:
· We already have very detailed SSB time information, why do we still need SMTC? All the highlighted fields are mandatory.
· Can we agree that if RAN2 fail to address any of the following issues RAN2 is requested to delete SMTC?
· Update the spec to per SSB layer
· Figure out which timing should be used for SMTC (By the way, the timing, if any, should be clarified in RAN1, because it falls into RAN1 expertise.)
· Add that “best effort” in the field description or procedure text
· 
	NR-SSB-Config-r16 ::= SEQUENCE {
 	trp-ID-r16					TRP-ID-r16,
	ss-PBCH-BlockPower-r16		INTEGER (-60..50),
	halfFrameIndex-r16					INTEGER (0..1),
	SSB-periodicity-r16					ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, ...},
	ssb-PositionsInBurst-r16			CHOICE {
		shortBitmap-r16						BIT STRING (SIZE (4)),
		mediumBitmap-r16					BIT STRING (SIZE (8)),
		longBitmap-r16						BIT STRING (SIZE (64))
	}	OPTIONAL, --Need OR
	ssbSubcarrierSpacing-r16			ENUMERATED {kHz15, kHz30, kHz60, kHz120, kHz240, ...},
	sfn-SSB-Offset-r16					INTEGER (0..15),
	smtc-r16							SEQUENCE {
		periodicityAndOffset-r16				CHOICE {
			sf5										INTEGER (0..4),
			sf10									INTEGER (0..9),
			sf20									INTEGER (0..19),
			sf40									INTEGER (0..39),
			sf80									INTEGER (0..79),
			sf160									INTEGER (0..159)
		},
	duration-r16						ENUMERATED { sf1, sf2, sf3, sf4, sf5, ... }
	}
}


	Fraunhofer
	Support 4.2
	

	CMCC
	We support Proposal 4.1.
	

	Sony
	Same view as Intel. We support Proposal 4.1
	



(Interim) Summary:
-	9 companies support Proposal 4.1: Huawei, CATT, OPPO, ZTE, Intel, Ericsson, LG, CMCC, Sony.
-	3 companies support Proposal 4.2: Samsung, Qualcomm, Fraunhofer.

FL comments:
-	For  me, it is not quite clear why the SSB assistance data should be different for DL and UL processing.
-	Agreement (RAN1#99):
For SRS for positioning, if the spatialRelationInfo or pathlossReferenceRS indicates an SSB, the following information can be provided for the indicated SSB:
-	PCI of the cell
-	ssbFrequency with values: ARFCN-ValueNR
-	halfFrameIndex with values: 0 or 1
-	SSB-periodicity with values: ServingCellConfigCommon IE.
-	ssbSubcarrierSpacing with values: SubcarrierSpacing IE
-	SFN-SSBoffset with values: {0,1,2,…15}
-	Smtc per SSB frequency layer with values : SSB-MTC 
-	SFN0 Offset per physical cell ID: Time offset of the SFN0 slot0 of a given cell with respect to the serving Pcell.
-	SSB Index
-	SS-PBCH-BlockPower (at least when SSB is used as pathlossReferenceRS for an SRS)
-	However, majority of companies seem to understand that the SMTC is not needed for DL-PRS processing (which I assume implies DL-only positioning).
-	I assume the Agreement from RAN1#99 related to SRS for positioning is still valid, which seems to result in two different sets of SSB Assistance Data (one for UL-only and UL+DL methods with SMTC, and one for DL-only without SMTC). 


Interim Proposal 4.3:
Remove SMTC from SSB assistance data
•	Send an LS to RAN2
•	Update the higher layer parameter list
•	Note: This reverts the working assumption made in RAN1#99.

	Company
	Comments

	Qualcomm
	We don’t agree with reverting the working assumption. It is not clear why it needs to be removed from the DL and be kept in the UL. A UE can still do SSB measurements beyond those done for RRM purposes (up to implementation). 

	Huawei/HiSilicon
	Support.
I think SMTC for UL is RAN1 agreement, but for DL is RAN1 working assumption. Another difference is that SMTC is determined or configured by gNB for UL, which at least eliminate the timing ambiguity and this is something RAN can determine. To us, reverting UL agreement is also fine.

	ZTE
	Support the proposal. But it’s better to have consistency for both  DL and UL processing.

	CATT
	We support interim proposal 4.3.

	LG
	Our first preference is to support this interim proposals, but we are also fine with confirming the working assumption since it seems reasonable not to impose restrictions on the UE implementation.



The InterimProposal 4.3 was discussed online, modified, and agreed as follows:
Proposal 4.4:
Remove SMTC from SSB assistance data for DL (PRS processing) and UL (spatial relation info or pathloss reference RS)
· Send an LS to RAN2
· Update the higher layer parameter list
· Note: This reverts the working assumption made in RAN1#99 for DL and the prior agreement made for UL.

Hence, the discussion in this section can be closed.

5. 	UE RX beam indication for DL-AoD positioning
Background:
Status after RAN1#100bis-e; see R1-2002989: "Summary of Email Discussion [100b-e-NR-Pos-04]", RAN1#100bis-e.
Option 1: No TP is needed. 
Option 2: Clarify that the "which measurement" is indicated with the nr-DL-PRS-RxBeamIndex field (original proposed TP at RAN1#100bis-e):
	[bookmark: _Hlk38685385]TP for Clause 5.1.6.5 (PRS reception procedure) of TS 38.214:
[…]
The UE may be configured to measure and report up to 8 DL PRS RSRP measurements on different DL PRS resources from the same cell. When the UE reports DL PRS RSRP measurements from one DL PRS resource set, the UE may indicate whichthat the DL PRS RSRP measurements associated with the same nr-DL-PRS-RxBeamIndex have been performed using the same spatial domain filter for reception.
[…]



Option 3: Clarify that a "which measurement" indication is not needed; an indication that the same beam has been used is sufficient:
	TP for Clause 5.1.6.5 (PRS reception procedure) of TS 38.214:
[…]
The UE may be configured to measure and report up to 8 DL PRS RSRP measurements on different DL PRS resources from the same cell. When the UE reports DL PRS RSRP measurements from one DL PRS resource set, the UE may indicate which that the DL PRS RSRP measurements have been performed using the same spatial domain filter for reception.
 […]


				

Additional Options/Proposals submitted to RAN1# 101-e as summarized in [2]:
Option 4: (Modification/refinement of Option 3):
	TP for Clause 5.1.6.5 (PRS reception procedure) of TS 38.214:
[…]
The UE may be configured to measure and report up to 8 DL PRS RSRP measurements on different DL PRS resources from the same cell. When the UE reports DL PRS RSRP measurements from one DL PRS resource set, the UE may indicate whichthat DL PRS RSRP measurements associated with the higher layer parameter [TheSameRxBeam] have been performed using the same spatial domain filter for reception.
[…]


			
Option 5: (Modification/refinement of Option 2):
	TP for Clause 5.1.6.5 (PRS reception procedure) of TS 38.214:
[…]
The UE may be configured to measure and report, subject to UE capability, up to 8 DL PRS RSRP measurements on different DL PRS resources from the same cell. When the UE reports DL PRS RSRP measurements from one DL PRS resource set, the UE may indicate which a nr-DL-PRS-RxBeamIndex-r16 associated with one DL PRS RSRP measurements have been performed using the same spatial domain filter for reception.
[…]


			
Option 6: ((Modified) Interim Proposal 1 in R1-2002989 from previous meeting; Modification/refinement of Option 2):
	[bookmark: _Hlk41813355]Proposal 5.1 (original):
· When the UE reports DL PRS-RSRP measurement on DL PRS resources from one DL PRS resource set, the UE may report the nr-DL-PRS-RxBeamIndex to associate with each of the RSRP measurement in the report.
· The DL PRS-RSRP measurements for a TRP reported with the same nr-DL-PRS-RxBeamIndex have been received using the same Rx beam.
Note: In the current LPP spec, nr-DL-PRS-RxbeamIndex is only reported for DL-AoD measurement.

Proposal 5.2 (modified):
· When the UE reports DL PRS-RSRP measurement on DL PRS resources from one DL PRS resource set, the UE may report the nr-DL-PRS-RxBeamIndex to associate with each of the RSRP measurement in the report if for each nr-DL-PRS-RxBeamIndex reported there are at least 2 RSRP measurements associated with it within the DL PRS resource set.
· The DL PRS-RSRP measurements for a TRP reported with the same nr-DL-PRS-RxBeamIndex have been received using the same Rx beam.
Note: In the current LPP spec, nr-DL-PRS-RxbeamIndex is only reported for DL-AoD measurement.



Companies are requested to indicate also a 2nd acceptable option, if possible.
	Company
	Comments
	Proposed Modifications (if any)

	Huawei/HiSilicon
	Although our preference would be Option 2 without RAN2 change, we can go with Option 4. However, if so, we need an LS to RAN2.
	

	CATT
	We prefer Option 7 in the right grid.
In our point of view, Option 4 with the updated parameter [TheSameRxBeam] cannot indicate two or more RSRP measurement groups with different Rx beam in the 8 RSRP measurements for DL-AoD. For example, if RSRP measurement 1~4 were measured using Rx beam 1 and RSRP measurement 5~8 using Rx beam 2. If we use the updated parameter [TheSameRxBeam], which is a binary reporting field, it will be FALSE if it is sent per PRS resource set. And even it is sent per PRS resource, it can only indicate RSRP measurement 1~4 were measured using the same Rx beam, but cannot indicate RSRP measurement 5~8 also used the same Rx beam. On the contrary, the original RAN2 parameter nr-DL-PRS-RxBeamIndex can indicate up to 8 RSRP measurement groups with different Rx beam. Whether it is the motivation of RAN2 to introduce the parameter nr-DL-PRS-RxBeamIndex? To answer the question, we suggest sending an LS to RAN2 to clarify the meaning of the original RAN1 agreements in above and ask their intention to introduce the nr-DL-PRS-RxBeamIndex, before we try to agree any TP.

	Option 7: Send and LS to RAN2, requesting a clarification of the intention to introduce the new parameter of nr-DL-PRS-RxBeamIndex in the IE NR-DL-AoD-SignalMeasurementInformation-r16. When we got reply LS from RAN2, then decide to agree which TP.

	Nokia/NSB
	Support option 4 and sending an LS to RAN2. This clearly reflects the original RAN1 agreement properly. In our TDoc we explain that the LMF gains nothing by knowing an RX beam index and that RAN1 never agreed to add an index. 

To CATT: Sending an LS at this stage is not needed. RAN2’s job is to define the signaling to support the methods and procedures that RAN1 agreed. RAN2 was attempting to capature the RAN1 agreement which was a bit ambiguous when captured in RAN1 spec. We suggest to simply fix the RAN1 spec as suggested in option 4 and then inform RAN2 of this so they can update the signalling.
	

	Futurewei
	We support either option within Option 6. Option 7 as proposed by CATT is also ok if there are no consensus. I am not sure what are we asking or telling RAN2 with Option 4. Are we asking RAN2 to redefine a new index call TheSameRxBeam or simply a renaming? 
	

	vivo
	Our 1st preference is option 2 to align with RAN2’s CR/specification. 

Our 2nd preference would be option 6. 

We have concerns on option 4 or option 7 proposed by CATT. Both options requiring LS to RAN2 for further clarification and even work in RAN2 for new signaling. At this stage, we prefer not to take back and forth approach regarding RAN2’s signaling and RAN1’s understanding. 
	

	Qualcomm
	Option 2 or 6 is first preference, same reasoning with vivo
	

	OPPO
	Prefer option 5.  
The reason is: the value of nr-DL-PRS-RxBeamIndex-r16 itself can deliver the information on which RSRP(s) are measured with the same Rx beam. Thus we only need specify that UE reports RSRP along with a rxbeamIndex.
	

	ZTE
	Option 6 without LS to RAN2. 
	

	Nokia/NSB 2
	To Futurewei: Option 4 would be telling RAN2 that we have updated RAN1 spec (in the TP) and informing them that an RxBeamIndex was not agreed in RAN1 but rather a parameter [TheSameRxBeam]. RAN2 can change the exact name if they would like. The current RAN1 spec is not correct as it has clearly generated confusion among companies. RAN2 should be made aware of this. RAN1 is the lead WG for this WI and made agreements which RAN2 then designed signaling for. 

To CATT: As was commented during the last E-meeting RAN2 can design the signaling to avoid the issue that you describe.

To All: Option 7 is only further delaying this issue by passing the ball to RAN2. At this stage RAN1 needs to fix RAN1 spec to reflect the agreement and then inform RAN2. The RAN1 agreement is here:
Agreement:
· When the UE reports DL-PRS RSRP measurements on DL-PRS resources from one DL-PRS Resource Set, the UE may indicate in the measurement report for each TRP which DL-PRS RSRP measurements, if any, have been measured using the same Rx beam.

We ask any proponent of option 2 to explain how this agreement implies that an RX beam Index was agreed in RAN1 or how the LMF can make use of RX beam index. We have seen no technical argument for why Option 2 should be preferred over Option 4. 
	

	Intel 
	We have concerns on sending LS to RAN2 for clarifications and postponing RAN1 decision. We think situation is clear and RAN1 is capable to address it one way or another and therefore we prefer options that resolve this issue in RAN1.

We prefer to select among option 6, 2, 4 listed in the order of preference.
	

	Huawei/HiSilicon2
	We second Nokia’ comments.

Our preference would Option 4. Option 2 is acceptable to us as well.
	

	Ericsson
	We share the concerns with Intel regarding sending LS to RAN2.  With the current RAN2 signalling parameter nr-DL-PRS-RxBeamIndex, the system can still work.  We prefer Option 2 or Option 6. 

	

	LG
	Agree with Nokia/NSB. We support option 4 to correctly capture RAN1 agreement to spec. 
	

	Fraunhofer
	Prefer Option 2 and also fine with Option 6.
Both options 2 and 6 clarifies the ambiguity form RAN1 side. The discussion is not on the signaling an RX beam index but on the way the measurements on the same Rx beam should reported or grouped which is not for RAN1 here to decide. 
If this help bringing the discussion forward, we are fine with adding a restriction on  the UE nr-DL-PRS-RxbeamIndex to avoid a direct mapping with the Rx beam (simple example  nr-DL-PRS-RxbeamIndex=3 only applicable if nr-DL-PRS-RxbeamIndex 1 and 2 are reported)
	

	Sony
	We prefer Option 2
	




 (Interim) Summary:
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FL comments:
-	The situation is not much different compared to previous meeting. There seems to be only a small majority for Option 2/6.
-	The current specification seems to capture the previous RAN1 agreement quite literally, and there seems no clear consensus for a particular modification/clarification (although, a small majority for Option 2/6 it seems).
-	Therefore, as a consequence, I think we need to go with Option 1 (i.e., no change compared to previous RAN1 agreement/current specification).
-	The issue is also listed as one of the open issues in the RAN2 ASN.1 review. However, I’m not aware that there are contributions/text proposals for a change submitted to RAN2 either. 
-	I suggest that companies which think that RAN2 did not capture the RAN1 agreement correctly provide contributions/text proposals as part of the RAN2 ASN.1 review process.


Proposed Conclusion 5.1:
No need to change RAN1 specifications.

	Company
	Comments

	Nokia/NSB
	It is really a shame if this is the direction we take. We have kindly asked repeatedly for proponents of Option 2 to provide any technical argument on why this option is preferred to option 4. We have not heard a single technical argument why this is true. The only argument we have heard is that companies prefer to avoid an LS to RAN2 but this is not the proper way of working. We agree that passing the ball back and forth should be avoided which is why we have supported Option 4 which fixes this issue in RAN1 spec and informs RAN2. 

Again, RAN1 is the lead WG for this WI and makes agreements which RAN2 then designed signaling for. The RAN1 agreement in question is: 
Agreement:
· When the UE reports DL-PRS RSRP measurements on DL-PRS resources from one DL-PRS Resource Set, the UE may indicate in the measurement report for each TRP which DL-PRS RSRP measurements, if any, have been measured using the same Rx beam.

Where does this agreement imply that an Rx Beam Index should be created? 

We suggest that this issue be taken up during the online maintenance session on 5/29. 

	Huawei/HiSilicon
	To us, 
· Option 4 is more aligned with RAN1 agreement, and RAN2 can fix that in the next week, which is why we prefer to resolve this.
· Option 2/6 is more future proof for the introduction of multi-path DL-AoD with multiple groups of Rx beams to resolve multiple angle of arrival at UE side due to multi-path.
What is unclear to us is the proposal from FL seems no conclusion or TP from RAN1 side, and RAN2 is not going to take any actions. Is it correct understanding?
If so, we can compromise.

	CATT
	We also think this issue can be discussed during the online maintenance session, since it had been discussed in two e-meetings and still cannot achieve agreements.

	LG
	We would like to ask propenents of option 2 and option 6 to reconsider option 4.If we do not properly capture the original RAN1 to TS 37.355 spec now, we need further discussions on at least for following related issues that are mentioned in our contributions.

Firtly, it is unclear how the location server utilizes the information on RX beam index to find UE’s location, since the location server cannot know the RX beam direction at the UE corresponding to the RX beam index, even if the RX beam index is reported by the UE. Secondly, there is another issue on how to interpret the same RX beam index which is reported in two different reporting instances. Although the UE reports the same RX beam index between the two different reporting instances, the same RX beam index is difficult to guarantee the same RX beam direction since the UE’s position is not fixed. 

	FL/Moderator
	A possible way out (at least from RAN1 point of view) may be Option 3. This seems at least clarifying the RAN1 specification/understanding that a “which measurement” indication is not needed. A solution/implementation in the specifications could still be up to RAN2 (i.e., no need to introduce a new parameter in RAN1).

However, I’m not sure if this will change anything in RAN2, since the current RAN2 specification can be considered as a “signalling tool” for this Option 3 as well. But at least it would clarify/correct RAN1’s understanding and may give companies arguments for any proposed changes in RAN2?




Compromise Proposal suggested by Nokia/NSB via email: Agree Option 6
	Proposal 5.2:
· When the UE reports DL PRS-RSRP measurement on DL PRS resources from one DL PRS resource set, the UE may report the nr-DL-PRS-RxBeamIndex to associate with each of the RSRP measurement in the report if for each nr-DL-PRS-RxBeamIndex reported there are at least 2 RSRP measurements associated with it within the DL PRS resource set.
· The DL PRS-RSRP measurements for a TRP reported with the same nr-DL-PRS-RxBeamIndex have been received using the same Rx beam.
Note: In the current LPP spec, nr-DL-PRS-RxbeamIndex is only reported for DL-AoD measurement.



	Company
	Comments

	Huawei/HiSilicon
	I think we need a TP for it? To us, saying DL PRS RSRP measurements (i.e. using plural) is sufficient to capture the agreement.

The UE may be configured to measure and report up to 8 DL PRS RSRP measurements on different DL PRS resources from the same cell. When the UE reports DL PRS RSRP measurements from one DL PRS resource set, the UE may indicate which that DL PRS RSRP measurements associated with the higher layer parameter nr-DL-PRS-RxBeamIndex have been performed using the same spatial domain filter for reception.


	Nokia/NSB
	Thanks to Huawei for reminding that we need a TP for this agreement. We think that the agreement is quite clear and suggest the following TP for 214:

The UE may be configured to measure and report up to 8 DL PRS RSRP measurements on different DL PRS resources from the same cell. When the UE reports DL PRS RSRP measurements from one DL PRS resource set, the UE may indicate which that DL PRS RSRP measurements associated with the higher layer parameter nr-DL-PRS-RxBeamIndex 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.


	CATT
	We support the TP (proposed by Huawei and modified by Nokia) , if our change(with GREEN background) is accepted as follows,

The UE may be configured to measure and report up to 8 DL PRS RSRP measurements on different DL PRS resources from the same cell. When the UE reports DL PRS RSRP measurements from one DL PRS resource set, the UE may indicate which that DL PRS RSRP measurements associated with the same higher layer parameter nr-DL-PRS-RxBeamIndex 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.





6. 	Clarifications on spatialRelation
Background:
	In the specification TS 38.214, clause 6.2.1 (UE sounding procedure), the higher layer parameter spatialRelationInfo is used to represent both, the Spatial Relation Information for SRS-MIMO and SRS-Pos.
Therefore, it is proposed for section 6.2.1 in TS 38.214 as follows:



	References
	Specification Text Proposal

	Section 3.3 in R1‑2004720 [2]
	TP for Clause 6.2.1 (UE sounding procedure) of TS 38.214:
[…]
-	if the UE is configured with the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16 containing the ID of a reference 'ssb-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16 contains the ID of a reference 'csi-RS-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, or of the latest reference aperiodic CSI-RS. If the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16 contains the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS or of the reference aperiodic SRS. When the SRS is configured by the higher layer parameter srs-PosResource-r16 [SRS-for-positioning] and if the higher layer parameter spatialRelationInfoPos-r16 contains the ID of a reference 'DL-PRS-ResourceId', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference DL PRS.
[…]




	Company
	Comments
	Proposed Modifications (if any)

	Huawei/HiSilicon
	Support in general.

However, we are having overlapping changes with ED#2 where some changes to this clause is also discussed.
	

	CATT
	Support this TP. 
Since there are different names of Spatial Relation Information for SRS-MIMO and SRS-Pos, this TP is needed.
	

	Nokia/NSB
	Support the TP. 
	

	vivo
	OK with the TP.
	

	Huawei/HiSilicon2
	Updated view: After further elaboration, we would like to update our view and not support this TP. The text that is concerned in this TP is also included as a part of in TP21 of ED#2 with further changes that we find necessary. For instance, ‘ssb-Index’ should further change to ‘ssb-Index’, ‘ssb-IndexServing-r16’, or ‘ssb-IndexNcell-r16’, and ‘csi-RS-Index’ should change to ‘csi-RS-Index’ or ‘csi-RS-IndexServing-r16’. These changes are not considered in the above TP. The part of TP21 in ED#2 targetting the same paragraph as the above TP is brought below in the box.

Also, the proposed changes in the above TP as well as other necessary additional changes that are not covered in the above TP should also apply to other parts of Clause 6.2.1 of 38.214 which are covered in TP21 in ED#2. Changing only the paragraph in the above TP while not similarly correcting other paragraphs in Clause 6.2.1 of 38.214 results only in discrepancy in different paragraphs of Clause 6.2.1 of 38.214 and should be avoided.  

	Part of TP21 of ED#2 that covers the changes in the above TP + some additional necessary changes:

if the UE is configured with the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16 containing the ID of a reference ‘ssb-Index’, ‘ssb-IndexServing-r16’, or ‘ssb-IndexNcell-r16’, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16 contains the ID of a reference ‘csi-RS-Index’ or ‘csi-RS-IndexServing-r16’, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, or of the latest reference aperiodic CSI-RS. If the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16 contains the ID of a reference ‘srs’ or ‘srs-SpatialRelation-r16’, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS or of the reference aperiodic SRS. When the SRS is configured by the higher layer parameter SRS-PosResourceSet-r16[SRS-for-positioning] and if the higher layer parameter spatialRelationInfoPos-r16 contains the ID of a reference 'dlDL-PRS-ResourceId-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference DL PRS.



	

	Samsung
	OK
	

	vivo
	OK 
	

	OPPO
	Ok
	

	ZTE
	It’s better to discuss in ED#2.
	

	Intel
	Agree in principle. Suggest having single discussion. Either merge with ED#2 or discuss based on TP21 in ED#2 which seems to be a superset.
	

	Ericsson
	Agree with TP.  As suggested by Intel, some coordination between this TP and TP21 of ED#2 seems needed.
	

	LG
	OK.
	

	Fraunhofer
	Ok with the TP
	

	CMCC
	OK.
	

	Sony
	Support the TP.
	



(Interim) Summary:
-	Seems TP21 from ED#2 is a superset; 
-	Suggest continuing the discussion in ED#2 (as proposed by some companies above).

Proposed Conclusion 6.1:
-	No decision needed here.
-	Continue discussion in ED#2.
-	Add any potential changes to TP21 from ED#2.

	Company
	Comments

	Qualcomm
	OK

	Huawei/HiSilicon
	OK

	CATT
	OK. Since this TP and TP21 in ED#2 touch the same issue, we can merge the two discussions in ED#2.

	LG
	OK




7. 	Number of pathloss References
Background:	
	[bookmark: _Hlk41268886]TP#1: 	The number of pathloss RSs the UE shall maintain for SRS resources for positioning 		are counted separately from those up to four pathloss RSs for PUSCH, PUCCH and 			legacy SRS.  The text description in current specification does not clarify the SRS is 			legacy SRS only. 
TP#2: 	There is an Editor’s Note in the CR for TS 38.213; R1-2003179: "TBD if across all 			serving cells or a sub-set of serving cells".
		Two components of FG are being discussed: one defines the number of additional 			pathlosses across all cells and second one per serving cell. Both components may be 			eventually agreed. Component #2 only may not be agreed since it seems to contradict 		current RAN1 agreement. Thus, irrespective of the outcome on UE capability 				discussion, the text proposal should keep the version [across all cells].




TP#1:
	References
	Specification Text Proposal

	Section 3.6 in R1‑2004720 [2]
	TP for Clause 7.3.1 (Sounding reference signals - UE behaviour) TS 38.213:
[…]
The UE indicates a capability for a number of pathloss estimates that the UE can simultaneously maintain for all SRS resource sets provided by SRS-PosResourceSet-r16 in addition to the up to four pathloss estimates that the UE maintains per serving cell for PUSCH/PUCCH/SRS transmissions and SRS transmissions provided by SRS-Resource.
[…]



TP#2:
	Section 3.6 in R1‑2004720 [2]
	TP for Clause 7.3.1 (Sounding reference signals - UE behaviour) TS 38.213:
[…]
The UE indicates a capability for a number of pathloss estimates that the UE can simultaneously maintain for all SRS resource sets provided by SRS-PosResourceSet-r16 across all cells in addition to the up to four pathloss estimates that the UE maintains per serving cell for PUSCH/PUCCH/SRS transmissions.
[…]




	Company
	Comments
	Proposed Modifications (if any)

	Huawei/HiSilicon
	We would like to clarify the understanding of TP#1.

For example, one SSB from the serving cell and two CSI-RS from the serving cell are used for PUCCH/PUSCH/mimo-SRS in the serving cell, which means that only 3 pathloss estimates are maintained.

Then another SSB from the serving cell is used for pos-SRS, should that be counted into the 4 within Rel-15 UE capability, or required additional pathloss maintenance.
SSB#0
CSI-RS#0
CSI-RS#1
SSB#1
PUCCH
Mimo-SRS/PUSCH
BM-SRS
pos-SRS

We are OK if it is clarified that any pathloss reference configured for pos-SRS should be counted as additional as long as it is not covered by the spatial relationpathloss reference configured for PUCCH/PUSCH/mimo-SRS.
	

	CATT
	Support TP#1 and TP#2 in principle.
For Huawei’s question, we think Huawei want to clarity if SSB#1 is configured by pathloss estimate (not spatial relation info) for SRS-Pos, SSB#1 should be counted as additional pathloss estimate. We also think SSB#1 should be additional pathloss estimate.
For TP#1, we propose replace the word “provided” by “configured”, as shown in the right grid.

	TP#1:
 […]
The UE indicates a capability for a number of pathloss estimates that the UE can simultaneously maintain for all SRS resource sets provided by SRS-PosResourceSet-r16 in addition to the up to four pathloss estimates that the UE maintains per serving cell for PUSCH/PUCCH/SRS transmissions and SRS transmissions configured provided by SRS-Resource.
[…]

	vivo
	We don’t quite see the need for TP#1 here. 
It’s clear that any pathloss estimate maintained for any SRS for positioning (i.e. configured by SRS-PosResourceSet-r16) would be counted separately as “The UE indicates a capability for a number of pathloss estimates that the UE can simultaneously maintain for all SRS resource sets provided by SRS-PosResourceSet-r16 in addition to”. The current specification is clear to us with no confusion.

Support the principle of TP#2. On the wording of TP#2, given SRS for positioning is also configured by serving cells, we’re okay with “across all serving cells” or “across all cells”

	

	Samsung
	OK with TP1
	

	Qualcomm
	OK with TP1. For TP2, wait for the conclusion from the UE feature discussion.
	

	OPPO
	OK with TP1. For TP2, agree with Qaulcomm, we can wait for the conclusion in UE feature. 
	

	ZTE
	Fine with TP1. we should wait for the conclusion from UE feature.
	

	Intel
	Support TP2. Irrespective of the outcome on UE capability discussion, the text proposal should keep the version [across all cells] to be consistent with RAN1 agreement. 

Agreement:
The number of distinct pathloss references that a UE can simultaneously maintain for SRS for positioning resource sets can be smaller than the number of configured SRS for positioning resource sets. 
A UE does not expect to simultaneously maintain more than N additional pathloss estimates across all SRS resource sets for positioning, in addition to the up to four pathloss estimates per serving cell currently specified for PUSCH/PUCCH/SRS transmissions.

	

	Ericsson
	We support TP1 with modification suggested by CATT.  Ok to wait with TP2 as suggested by Qualcomm and Oppo.
	

	LG
	Support TP1 and we prefer to wait for the UE feature discussion for TP2.
	

	Fraunhofer
	Fine with TP1
	

	CMCC
	Support TP 1 with CATT’s modification.
	

	Sony
	We prefer TP 2.
	



(Interim) Summary:
TP#1:
-	Supported by 8 companies: Samsung, Qualcomm, OPPO, ZTE, Ericsson, LG, Fraunhofer, CATT
-	Supported by 1 company with modifications:  CATT
-	1 company does not see a need for TP#1: vivo
TP#2:
-	Supported in principle by 3 companies: CATT, vivo, Sony 
-	Supported by 1 company (irrespective of the outcome on UE capability discussion):  Intel
-	5 companies suggest waiting for feature discussions conclusion:  Qualcomm,  OPPO,  ZTE,  Ericsson, LG

FL comments:
-	The proposed modification to TP#1 by CATT look sensible. 
-	For TP#2, lets wait for any outcome of the UE capability discussion.

Interim Proposal 7.1:
Agree the following TP for Clause 7.3.1 (Sounding reference signals - UE behaviour) TS 38.213:
	TP for Clause 7.3.1 (Sounding reference signals - UE behaviour) TS 38.213:
[…]
The UE indicates a capability for a number of pathloss estimates that the UE can simultaneously maintain for all SRS resource sets provided by SRS-PosResourceSet-r16 in addition to the up to four pathloss estimates that the UE maintains per serving cell for PUSCH/PUCCH/SRS transmissions and SRS transmissions configured by SRS-Resource.
 […]




	Company
	Comments

	Qualcomm
	OK

	Huawei/HiSilicon
	OK.
The track of changes seems missing in the TP.

	ZTE
	OK.

	CATT
	Support interim proposal 7.1

	LG
	OK

	FL
	The change is indicated by the red text (underlined), in No Markup view.

	Huawei/HiSilicon
	Regarding TP#2, we do not think we need it. The corresponding FG13-9e and FG13-9f is already clear.




8. 	Inter-Frequency UE Rx–Tx time difference measurement
Background:
Status after RAN1#100bis-e; see R1-2002989: "Summary of Email Discussion [100b-e-NR-Pos-04]", RAN1#100bis-e.
There are 3 Proposals/Options summarized in R1-2002989 (RAN1#100bis-e):
	[bookmark: _Hlk41274959]Option 1: 	Limit UE Rx – Tx time difference only to PRS and SRS in the same band. 
Option 2: 	If an SRS resource set ID is given in the UE Rx-Tx time difference 							measurement configuration, then TUE-TX is the UE transmit timing of uplink 					subframe #j that is closest in time to the subframe #i as estimated based on 					transmission timing of the SRS resource set with the given ID transmitted 						closest in time to the downlink subframe #i. TUE-TX shall be measured on the 					band on which the SRS Resource set is transmitted.
				If an SRS resource set ID is not given in the UE Rx-Tx time difference 						measurement configuration, then TUE-TX is the UE transmit timing of uplink 					subframe #j that is closest in time to the subframe #i received from the 						positioning node. TUE-RX and TUE-TX shall be measured on the same band.

Option 3: 	For each UE Rx-Tx measurement, a UE may report, subject to UE capability, 				the [band/serving cell] indices associated with the PRS and SRS that were used 				for the measurement, unless both the PRS and SRS were measured on the same 	 	 	 	[band/serving cell].
				If a UE is configured with SRS for positioning and PRS in a same [band/serving 				cell], the UE shall report in the nr-UE-RxTxTimeDiff IE the measurement 						derived with the SRS and PRS configured in this [band/serving cell]; the UE can 				also report, subject to UE capability, in the nr-Multi-RTT-										AdditionalMeasurements IE additional UE Rx-Tx measurements derived from 				SRS and PRS of different [band/serving cell].  



Additional Options/Proposals submitted to RAN1# 101-e as summarized in [1],[2]:
	Option 4: Conclude the discussion that pairing PRS and SRS for UE Rx – Tx time difference 			is up to the UE implementation. No additional higher layer parameter is introduced.


Option 5: (Modification of Option 2)
			For UE-RxTx measurement and reporting, the SRS resource set ID of an SRS 				resource set may be provided in UE Rx-Tx time difference measurement 						configuration. The UE shall measure and report UE-RxTx based on an SRS 					resource part of this SRS resource set.
			When no SRS resource set is provided in the UE Rx-Tx time difference 						measurement configuration, the UE uses an SRS in the same band as the PRS to 				measure the UE RxTx.

Option 6: (Modification of Option 3)
			For each UE Rx-Tx measurement, a UE may report, subject to UE capability:
			-	Alt. 1: the band indices associated with the SRS that were used for the 							measurement, unless both the PRS and SRS were measured on the same band.
			-	Alt. 2: A Boolean flag whether the SRS that were used for the measurement is 				the same as that of the PRS.
			If a UE is configured with SRS for positioning and PRS in a same band, the UE 				may report in the nr-UE-RxTxTimeDiff IE the measurement derived with the SRS 			and PRS configured in this band; the UE can also report, subject to UE capability, 			in the nr-Multi-RTT-AdditionalMeasurements IE additional UE Rx-Tx 						measurements derived from SRS and PRS of different band.




Companies are requested to indicate also a 2nd acceptable option, if possible.
	Company
	Comments
	Proposed Modifications (if any)

	Huawei/HiSilicon
	Either Option 1 or Option 4.

We would like to share the information below after viewing the RAN3 progress
· UE Rx – Tx time difference is only based on SRS for positioning as the effort of reusing Rel-15 SRS is consistently objected.
· SRS for positioning is dedicated SRS resource, which serves no other functionality.
· Current RAN3 POSITIONING INFORMATION REQUEST only has the following information as an SRS configuration request from LMF to the serving gNB
· BW
· Number of transmissions
· RAN2 concluded spatial relation recommendation
· Possibly the recommendation of Rel-15 SRS or SRS for positioning
· The chance of introducing additional assistance information to help serving gNB configure SRS for positioning on SCells, e.g. frequency information (multiple SRS frequencies) is extremely low. Note that LMF has no idea of SCell configuration at UE side, with our proposal to reveal SCell information to LMF being relentless dismissed in the last RAN2 meeting.
Having that said, gNB may only have the information to configure SRS on the PCell, which is why we suggest to leave it up to UE implementation.
	It is expected that in Rel-16, gNB cannot risk configuring SRS for positioning on SCell because there is lack of assistance from LMF, and SRS for positioning is only configured on the PCell.

	CATT
	We support Option 7 (as shown in the right grid), Option 6(Alt-2) is also fine.
In our point of view, it is enough for UE to only report the indicator of whether the PRS and SRS associated with the UE Rx-Tx time difference measurement were measured on the same band, instead of reporting the band/serving cell indices, so that LMF can know whether the PRS and SRS were measured on the same band.
In addition, since the introduction of the new indicator will has an impact on the design of higher layer signaling, we suggest sending an LS to RAN2 to explain the issue, solution and impact on RAN2.

	Option 7:
For each UE Rx-Tx time difference measurement, a UE may report, subject to UE capability, the indicator of whether the PRS and SRS associated with the UE Rx-Tx time difference measurement were measured on the same band.
Proposal: 
Inform RAN2 on the need to add the higher layer parameter [nr-DL-PRS-UL-SRS-InSameBand] to the report of each UE Rx-Tx time difference measurement. The parameter [nr-DL-PRS-UL-SRS-InSameBand] indicates whether the PRS and SRS associated with the UE Rx-Tx time difference measurement were measured on the same band.

	Nokia/NSB
	Our first preference is option 3 but we are also okay with option 1. 
	

	Futurewei
	Support Option 4, although Option 1 is fine too.
	

	vivo
	As much as we want to support this feature, we also prefer not to introduce new signaling/report espeacially those require higher layer signaling in other WGs.
So our preference is option 4.
	

	Qualcomm
	We are OK with Option 3 or 6 or (7 from CATT). We are not OK with Option 1. 

It seems the views are diverging, so we could accept to not conclude with anything more. Option 4 may appear as if there is no pairing at all; which is not true: If the UE has PRS/SRS in the same band, then they are “paired” , or if the UE has one PRS in one band and SRS in another band, then they are “paired” (since there is nothing else to pair with; no ambiguity exists). So, we cannot really conclude that “pairing ” is up to UE implementation. 

	

	OPPO
	OK with either Option 1 or Option 4
	

	Huawei/HiSilicon2
	Reply to QC:

Our understanding is that that UE Rx – Tx time difference measurement is reported per TRP (see the ASN.1 code in the right-handed column).
Which SRS(s) is/are used for the measurement in that particular TRP is up to UE. If UE is lucky to have an SRS resource in the same band as the PRS from that TRP, UE may use that SRS, and of course UE may use another band of SRS, which is allowed by spec, but not good for performance. However, can UE use one SRS band for nr-UE-RxTxTimeDiff, and another band for nr-Multi-RTT-AdditionalMeasurements? Our understanding is that it is allowed by spec, but not good for performance. A smart UE should only use the SRS configured in the same band as the PRS (if exist) for RxTx pairing.

We do not think band ID indicating/reporting is necessary because we do not think gNB can have enough information to configure DEDICATED SRS resource for positioning on SCell.
If Rel-15 SRS can be used for Multi-RTT, it is OK to simply transfer the SRS configuration in use to LMF for positioning usage because there is no additional overhead; but we are talking about a dedicated SRS resource, which gNB cannot guarantee will be received by the neighbouring TRPs selected by LMF simply because gNB has no knowledge of it, and LMF also has no knowledge SCell configraution of the UE. Any optimization of positioning SRS resource on SCell will not be useful for this release.
	NR-Multi-RTT-SignalMeasurementInformation-r16 ::= SEQUENCE {
	nr-Multi-RTT-MeasList-r16	NR-Multi-RTT-MeasList-r16,
	...
}

NR-Multi-RTT-MeasList-r16 ::= SEQUENCE (SIZE(1.. nrMaxTRPs)) OF NR-Multi-RTT-MeasElement-r16

NR-Multi-RTT-MeasElement-r16 ::= SEQUENCE {
	trp-ID-r16							TRP-ID-r16			OPTIONAL,
	nr-DL-PRS-ResourceId-r16			NR-DL-PRS-ResourceId-r16	OPTIONAL,
	nr-DL-PRS-ResourceSetId-r16			NR-DL-PRS-ResourceSetId-r16 OPTIONAL,
	nr-UE-RxTxTimeDiff-r16				INTEGER (0..ffs)	OPTIONAL,	-- FFS on the value range to be decided in RAN4
	nr-AdditionalPathList-r16			NR-AdditionalPathList-r16	OPTIONAL,
	nr-TimeStamp-r16					NR-TimeStamp-r16,
	nr-TimingMeasQuality-r16			NR-TimingMeasQuality-r16,
	nr-PRS-RSRP-Result-r16				INTEGER (FFS)			OPTIONAL, -- FFS, value range to be decided in RAN4.
	nr-Multi-RTT-AdditionalMeasurements-r16		NR-Multi-RTT-AdditionalMeasurements-r16,
	...
}


	Intel 
	Option 4 seems to be an easiest way to go, however our understanding is that the pairing information still needs to be reported by UE. In this case, it becomes similar to Option 3. 

Propose to further discuss and select b/w Option 3 and 4.
	

	Huawei/HiSilicon3
	Reply to Intel, in our mind, the majority case would be only single carrier will be configured with SRS for positioning; as serving gNB has no idea which SCell is requested by the LMF to configure SRS for positioning, based on RAN3 contribution review where no company is discussing it in NRPPa.
SRS for positioning is a dedicated SRS resource that serves no additional functionality, and gNB simply cannot risk radio resource waste.
	

	Ericsson
	We are ok with either Option 5 or Option 1.
	

	LG
	Support option 1 or option 4.
	

	Fraunhofer
	We prefer either option 3 or option 6
	

	CMCC
	Either option 1 or option 4 is fine to us.
	





(Interim) Summary:
	
	Option 1
	Option 2
	Option 3
	Option 4
	Option 5
	Option 6
	Other

	Huawei
	1st
	
	
	2nd
	
	
	

	CATT
	
	
	
	
	
	Alt-2
	 1st

	Nokia
	2nd 
	
	1st 
	
	
	
	

	Futurewei
	2nd 
	
	
	1st 
	
	
	

	vivo
	
	
	
	1st 
	
	
	

	Qualcomm
	
	
	1st 
	
	
	2nd 
	

	OPPO
	1st 
	
	
	2nd 
	
	
	

	Intel
	
	
	2nd 
	1st 
	
	
	

	Ericsson
	2nd 
	
	
	
	1st 
	
	

	LG
	1st 
	
	
	2nd 
	
	
	

	Fraunhofer
	
	
	1st 
	
	
	2nd 
	

	CMCC
	1st 
	
	
	2nd
	
	
	



FL comments:
-	There seems to be no clear majority view on this issue. Option 1/4 seems to have most support.
-	Qualcomm indicates that Option 1/4 cannot be supported.
-	I agree with the comments made on potential impacts to other groups. However, this should not impact any RAN1 agreement/decision per se (i.e., it’s a RAN1 led WI).
-	However, according to my understanding, there appears also nothing fundamentally wrong with current specifications. At the end, the UE can only measure/use a SRS/PRS as configured by the network (and according to RAN4 requirements).
-	Therefore, I’m not sure if Option 4 (up to UE implementation) is - strictly speaking - correct. I.e., the UE need to follow the instructions or configuration provided by the NW. This seems also to imply that e.g., Option 1 can be ensured/controlled by the NW (if desired) by providing proper instructions/assistance data to the UE. And as usual, if the instructions are violating any RAN4 requirements/side-conditions, there is no guarantee on performance.

Proposed Conclusion 8.1:
The issue is not pursued in Rel-16.

	Company
	Comments

	Qualcomm
	OK. For us, no pursuing further means that we don’t limit Rx-Tx to be always within the band, but at the same time we don’t introduce additional signaling in this release. 

	Huawei/HiSilicon
	OK.

	ZTE
	OK.

	CATT
	OK. We can further disucss this issue in Rel-17.

	LG
	OK





9. 	Summary
Proposal 1:
Introduce the following new parameters to the higher layer parameter list:
	NR_pos-Core
	NR UL Measurement Report Configuration
	FFS in RAN3 WG
	Expected Propagation Delay
	Expected Propagation Delay
	New
	For providing an indication of when the SRS is expected to arrive in time at the gNB relative to the UL-RTOA reference time.
	+/- 500us
Granularity 4 Ts
	NRPPa 38.455
	Similar to expected propagation delay in SLmAP.

	NR_pos-Core
	NR UL Measurement Report Configuration
	FFS in RAN3 WG
	Delay Uncertainty
	Delay Uncertainty
	New
	For providing an indication of when the SRS is expected to arrive in time at the gNB with uncertainty (search window).
	Maximum 32us
Granularity 4 Ts
	NRPPa 38.455
	Similar to delay uncertainty in SLmAP.





Proposal 2:
Remove SMTC from SSB assistance data for DL (PRS processing) and UL (spatial relation info or pathloss reference RS)
· Send an LS to RAN2
· Update the higher layer parameter list
· Note: This reverts the working assumption made in RAN1#99 for DL and the prior agreement made for UL.


[bookmark: _GoBack]The Draft LS to RAN2 can be found in R1-2004950.



Proposal 3:
· When the UE reports DL PRS-RSRP measurement on DL PRS resources from one DL PRS resource set, the UE may report the nr-DL-PRS-RxBeamIndex to associate with each of the RSRP measurement in the report if for each nr-DL-PRS-RxBeamIndex reported there are at least 2 RSRP measurements associated with it within the DL PRS resource set.
· The DL PRS-RSRP measurements for a TRP reported with the same nr-DL-PRS-RxBeamIndex have been received using the same Rx beam.
· Note: In the current LPP spec, nr-DL-PRS-RxbeamIndex is only reported for DL-AoD measurement.







Text Proposal 1:
Specification: 						TS 38.213
Clauses affected:					7.3.1
Reason for Change: 	The number of pathloss RSs the UE shall maintain for SRS resources for positioning are counted separately from those up to four pathloss RSs for PUSCH, PUCCH and legacy SRS.  The description in current specification does not clarify the SRS is legacy SRS only.  
	[…]
The UE indicates a capability for a number of pathloss estimates that the UE can simultaneously maintain for all SRS resource sets provided by SRS-PosResourceSet-r16 in addition to the up to four pathloss estimates that the UE maintains per serving cell for PUSCH/PUCCH transmissions and SRS transmissions configured by SRS-Resource.
[…]





Text Proposal 2:
Specification: 						TS 38.214
Clauses affected:					5.1.6.5
Reason for Change: 	To enable a UE to indicate the RSRP measurements which have been made with the same RX beam, the higher layer parameter nr-DL-PRS-RxBeamIndex has been introduced, which is currently not described in the specification.
	 […]
The UE may be configured to measure and report, subject to UE capability, up to 8 DL PRS RSRP measurements on different DL PRS resources from the same cell. When the UE reports DL PRS RSRP measurements from one DL PRS resource set, the UE may indicate which that DL PRS RSRP measurements associated with the same higher layer parameter nr-DL-PRS-RxBeamIndex 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.
[…]
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