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1 Introduction
In this contribution, we provide summary of the RAN WG1 e-mail discussion [102-e-NR-Pos-01] and its outcome. The open aspects for discussion were agreed by RAN WG1 during preparation phase based on review of submitted contributions [1]-[19] as documented in [20].

2 [bookmark: _Hlk49182885]Discussion on Remaining DL PRS Open Aspects
Aspect #0: DL PRS and SSB Collisions
Description
In [[1], vivo], it was noticed that the time frequency location of SSB is not only determined by ssb-PositionsInBurst. The UE is provided with SSB assistance data when PRS is configured with QCL relation. Therefore, when the UE is configured with QCL relation with SSB, it can also obtain the time frequency location of the SSB which has QCL relation with the PRS. Therefore, it can be concluded that the related description in TS 38.211 is not comprehensive.
The following TP was proposed for the TS 38.211 to address this aspect:
	< Unchanged parts are omitted >
-	the symbol  is not used by any SS/PBCH block used by a serving cell for downlink PRS transmitted from the same serving cell or any SS/PBCH block from a non-serving cell indicated by the higher-layer parameter ssb-PositionsInBurst-r16  or indicated by dl-PRS-QCL-Info-r16 for downlink PRS transmitted from the same non-serving cell;
< Unchanged parts are omitted >



Feature Lead Response
It is recommended to include this aspect into one of the e-mail discussions and clarify aspect of DL PRS and SSB collisions. It needs to be concluded whether proposed change is needed and/or complete.

Collection of Views on Original Proposal
Please comment in table below whether you agree with raised issue and text proposal as well as provide any proposal that you may have. 
	Company
	Comments

	Huawei/HiSilicon
	We fail to see the relationship between PRS-QCL and SSB-puncturing-PRS, since QCL resource SSB may not be overlapping with PRS at all.
The proposed option 1 in [1] should be fine to resolve the issue when ssb-PositionsInBurst-r16 is not provided, as the field itself is optional.
Option 1
	< Unchanged parts are omitted >
-	the symbol  is not used by any SS/PBCH block used by a serving cell for downlink PRS transmitted from the same serving cell or any SS/PBCH block from a non-serving cell whose time frequency location is provided to the UE indicated by the higher-layer parameter ssb-PositionsInBurst-r16 for downlink PRS transmitted from the same non-serving cell;
< Unchanged parts are omitted >




	vivo
	Response to Huawei’s comment on the relationship between PRS-QCL and SSB-puncturing-PRS. 
To clarify, in our contribution, we didn’t say QCL resource SSB always has to be overlapping with PRS. Rather, we said the SSB assistance data can be provided for PRS-QCL or when DL-PRS is punctured by SSB, which is based on the note we made w.r.t. SSB assistance data in RAN1#99
· Note: The SSB assistance data can be provided at least when DL-PRS-QCL-Info for a DL-PRS Resource of a TRP indicates ‘QCL Type-D’ or ‘QCL Type C’, or when DL-PRS is punctured by SSB.
When dl-PRS-QCL-Info-r16 is provided to the UE, the time frequency location of SSB is known.

Our proposal “or indicated by dl-PRS-QCL-Info-r16” is meant to use an aligned style as the relevant text exists in 38.211. 

We’re okay to take option 1 in our contribution [1] if companies prefer no explicit higher layer parameter IE names at all. 



	Nokia/NSB
	We are okay with Option 1 from vivo/ Huawei above. 

	OPPO
	We sympathize the motivation of the proposed TP.  When a SSB is configured as QCL source for a DL PRS, the location of SSB is provided to the UE. 
Regarding which TP shall be adopted,  the Option1 is preferred.

	CATT
	Our preference is to keep the original text. Our understanding from the original text is that: 

· For downlink PRS transmitted from the same serving cell, the symbol  is not used by any SS/PBCH block used by a serving cell.
· For downlink PRS transmitted from the non-serving cell, the symbol  is not used by any SS/PBCH block used by the same non-serving cell, which is indicated by the higher-layer parameter ssb-PositionsInBurst-r16 of the same non-serving cell. 

If we take Option 1, then the information “indicated by the higher-layer parameter ssb-PositionsInBurst-r16 of the same non-serving cell” is lost.

If we add “or indicated by dl-PRS-QCL-Info-r16”, then the meaning of the requirement becomes unclear, since SS/PBCH block transmission is not indicated by dl-PRS-QCL-Info-r16.


	vivo2
	Response to CATT 
As we discussed in [1] in details, there’s an identified problem of original text in 38.211.  “indicated by the higher-layer parameter ssb-PositionsInBurst-r16 of the same non-serving cell” in 38.211 is actually not consistent with what described in 38.214 “If the time frequency location of the SS/PBCH block transmissions from non-serving cells are provided to the UE then the UE also assumes that the DL PRS from a non-serving cell is not mapped to any symbol that contains the SS/PBCH block of the same non-serving cell.” and cause problem when ssb-PositionsInBurst-r16 is not provided since it’s optional. 

	ZTE
	From our view, all SSBs used for positioning will be configured in NR-SSB-Config-r16, regardless of the SSB is configured in ssb-PositionsInBurst-r16  or  dl-PRS-QCL-Info-r16.  So we think following TP will be clear enough,
< Unchanged parts are omitted >
-	the symbol  is not used by any SS/PBCH block used by a serving cell for downlink PRS transmitted from the same serving cell or any SS/PBCH block from a non-serving cell indicated by the higher-layer parameter ssb-PositionsInBurst-r16 NR-SSB-Config-r16  for downlink PRS transmitted from the same non-serving cell;
< Unchanged parts are omitted >

	vivo3
	In response to ZTE’s comment.
The following NR-SSB-Config-r16 IE is from 37.355 where ssb-PositionsInBurst-r16 is a sub IE. When the optional ssb-PositionsInBurst-r16 is not presented, does NR-SSB-Config-r16 indicate the time frequency location of SSB? Replacing ssb-PositionsInBurst-r16 with NR-SSB-Config-r16 as proposed by ZTE does not resolve the issue here.
[bookmark: _Toc46486430]–	NR-SSB-Config
The IE NR-SSB-Config defines SSB configuration.
-- ASN1START

NR-SSB-Config-r16 ::= SEQUENCE {
	nr-PhysCellID-r16					NR-PhysCellID-r16,
	nr-ARFCN-r16						ARFCN-ValueNR-r15,
	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
	ssb-SubcarrierSpacing-r16			ENUMERATED {kHz15, kHz30, kHz60, kHz120, kHz240, ...},
	sfn-SSB-Offset-r16					INTEGER (0..15),
	...
}

-- ASN1STOP

	NR-SSB-Config field descriptions

	ssb-PositionsInBurst
Indicates the time domain positions of the transmitted SS-blocks in a half frame with SS/PBCH blocks as defined in TS 38.213 [39], clause 4.1. The first/ leftmost bit corresponds to SS/PBCH block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. Value 0 in the bitmap indicates that the corresponding SS/PBCH block is not transmitted while value 1 indicates that the corresponding SS/PBCH block is transmitted. 

	ss-PBCH-BlockPower
Average EPRE of the resources elements that carry secondary synchronization signals in dBm that the NW used for SSB transmission, see TS 38.213 [13], clause 7.

	ssb-periodicity
The SSB periodicity in ms for the rate matching purpose. If the field is absent, the UE applies the value ms5. (see TS 38.213 [39], clause 4.1).

	ssb-SubcarrierSpacing
Subcarrier spacing of SSB. Only the values 15 kHz or 30 kHz (FR1), and 120 kHz or 240 kHz (FR2) are applicable.

	ssb-Index
For a DL-PRS Resource, SSB index indicated for QCL Type D and QCL Type C is same.




	LG
	In our understanding, location server would not configure a PRS resource overlapped with a SSB which is QCL source of the PRS resource. If we need some modification, we prefer option 1 above. 

	ZTE2
	From our understanding, if ssb-PositionsInBurst-r16 is not configured, which means UE is expected to measure all SSBs within this cell, and SS/PBCH blocks in a half frame are indexed in an ascending order in time. Overall,  ssb-PositionsInBurst-r16 configures a common pool for measurement.

If my understanding is wrong, please correct me.

	SS
	We have the same understanding as LG and thus prefer option 1.

	Qualcomm
	We can go with either Option 1 or the more explicit proposal from vivo. 

	MTK
	Option 1 is preferred.
We feel that somehow dl-PRS-QCL-Info-r16 should be aligned with ssb-PositionsInBurst-r16



Summary and Proposal
Based on provided responses it seems Option 1 may be a reasonable way forward. Coupling the DL PRS puncturing problem with QCL indication does not seem to be a best option. For instance, assistance information for SSB can be also provided for pathloss measurements when DL+UL positioning solutions are used.
Based on discussion the following TP#1 based on Option 1 is proposed
Proposal #0-1
· Endorse the TP#0-1 below to clarify in clause 7.4.1.7.3 of the TS 38.211 assumption on SS/PBCH and DL PRS transmission from a non-serving cell when UE receives assistance data on time frequency location of SSB transmissions in the same non-serving cell
TP#0-1 
	< Unchanged parts are omitted >
-	the symbol  is not used by any SS/PBCH block used by a serving cell for downlink PRS transmitted from the same serving cell or any SS/PBCH block from a non-serving cell whose time frequency location is provided to the UE by higher layer indicated by the higher-layer parameter ssb-PositionsInBurst-r16 for downlink PRS transmitted from the same non-serving cell;
< Unchanged parts are omitted >



Collection of Views on Revised Proposal
Companies are invited to provide views on Proposal #0-1 in table below
	Company
	Comments

	Huawei/HiSilicon
	OK

	Qualcomm
	OK

	Ericsson
	OK

	vivo
	OK

	Nokia/NSB
	Okay.

	ZTE
	Okay. But we want to check other companies’ view on the following understanding,
· The SSB index provided in dl-PRS-QCL-Info-r16 should be always be configured in NR-SSB-Config-r16 first?

	OPPO
	OK
For ZTE: here is the specification on SSB configured as QCL source for DL PRS in 37.355:

	pci
This field specifies the physical cell ID of the cell with the SSB that is configured as the source reference signal for the DL-PRS. The UE obtains the SSB configuration for the SSB configured as source reference signal for the DL-PRS by indexing to the field nr-SSB-Config with this physical cell identity.

ssb-Index
This field indicates the index for the SSB configured as the source reference signal for the DL-PRS.




	LG
	OK

	CATT
	OK



Proposal for RAN1 Agreement
Based on received responses it seems Proposal#0-1 is agreeable. Therefore, P#0-1 is recommended for official agreement by RAN1 WG to endorse TP#0-1.

Aspect #1: Prioritization of Assistance Data
Description
The following views were expressed with respect to prioritization of DL PRS resources in assistance signalling:
· With regards to the prioritization of the assistance data, support the prioritization of the frequency layers and the resources within set according to their ordering. [[17], Qualcomm]
· [bookmark: _Toc47731935]Confirm that when the UE is configured with DL PRS configurations exceeding the UE capability, the 4 frequency layers are sorted according to priority and the 64 resources of the set per TRP per frequency layer are sorted according to priority.  [[18], Ericsson]
· Adopt the following TP [[13], LGE]

	[bookmark: _Toc29673299][bookmark: _Toc36645522][bookmark: _Toc29674292][bookmark: _Toc29673158][bookmark: _Toc45810567]5.1.6.5	PRS reception procedure
---- Unchanged parts omitted ----
When a UE is configured with a number of PRS resources beyond its capability, the DL PRS resources are sorted in the decreasing order of priority for measurement to be performed by the UE, with the reference indicated by nr-DL-PRS-ReferenceInfo-r16 being the highest priority for measurement, and the following priority is assumed.
a) The 4 frequency layers are sorted according to priority,
b) The 64 TRPs per frequency layer are sorted according to priority,
c) The 2 sets per TRP of the frequency layer are sorted according to priority,
d) The 64 resources of the set per TRP per frequency layer are sorted according to priority.


· [[12], CMCC]
· When a UE is configured in the assistance data of a positioning method with a number of PRS resources beyond its capability, it is up to UE implementation for the selection of frequency layers.
· When a UE is configured in the assistance data of a positioning method with a number of PRS resources beyond its capability, the 64 resources of the set per TRP per frequency layer are sorted according to priority.
· [[4], CATT]
· The 4 frequency layers are sorted according to priority
· The 64 resources of the set per TRP per frequency layer are sorted according to priority
· [[7], Huawei] 
· The 4 frequency layers are sorted according to priority
· The 64 resources of the set per TRP per frequency layer are sorted according to priority
· Endorse the following TP to clause 5.1.6.5 of TS 38.214.

	===================== Unchanged parts omitted ======================
If UE reports DL PRS resource capability for a positioning method in higher layer parameters NR-DL-PRS-ResourcesCapability-r16, and if UE is provided by the higher layers to receive PRS, UE is only expected to measure the DL PRS resources selected according to the following steps:
-	Step.1 Select the first maxNrOfPosLayer-r16 positioning frequency layers;
-	Step.2 Select the first maxNrOfTRP-AcrossFreqs-r16 positioning nodes in the order of positioning frequency layers within the selected maxNrOfPosLayer-r16 positioning frequency layers;
-	Step.3 Select the first maxNrOfDL-PRS-ResourceSetPerTrpPerFrequencyLayer-r16 DL PRS resource sets within each positioning node on each positioning frequency layer from the selected maxNrOfTRP-AcrossFreqs-r16 positioning nodes;
-	Step.4 Select the first maxNrOfDL-PRS-ResourcesPerResourceSet-r16 DL PRS resources within each DL PRS resource sets from the selected DL PRS resource sets;
-	Step.5 Select the first maxNrOfDL-PRS-ResourcesPerPositioningFrequencylayer-r16 DL PRS resources in the order of positioning node, DL PRS resource set, and DL PRS resource within each selected positioning frequency layer;
-	Step.6 Select the first maxNrOfDL-PRS-ResourcesAcrossAllFL-TRP-ResourceSet-r16 DL PRS resources in the order of positioning frequency layer, positioning node, DL PRS resource set, and DL PRS resource across all positioning frequency layers within each FR.
UE expects that the reference indicated by nr-DL-PRS-ReferenceInfo-r16 is selected.
===================== Unchanged parts omitted ======================



· Do not support prioritization of DL PRS resources in assistance data. [[16], Nokia]
· The following views are expressed in [[2], vivo]
· Positioning frequency layers in NR are not sorted according to priority  
· LMF recommends some PRS resources in high priority to measure while the actual PRS resources to be measured is still decided by the UE.
· When a UE is configured in the assistance data of a positioning method with a number of PRS resources beyond its capability (FG 13-2,13-3,13-4 for AoD, TDOA, MRTT respectively), the UE assumes the DL-PRS Resources in the assistance data are sorted in a decreasing order of measurement priority. Specifically, according to the current RAN2 structure of the assistance data, the following priority is assumed:
· The resources of the set are divided into M measurement groups. The priority of measurement groups of a PRS reource set are sorted according to the priority order of PRS resource set first, then by the order of TRP, at last followed by the next measurement group of the same PRS resource set. 
· The sorted PRS resource priority is assumed only within the measurement gap window on the UE side.
Based on provided inputs many companies would like to resolve the following FFS points left from the last meeting:
· FFS: the 4 frequency layers are sorted according to priority
· FFS: the 64 resources of the set per TRP per frequency layer are sorted according to priority


Feature Lead Response
Discuss and resolve the following FFS points:
· FFS: the 4 frequency layers are sorted according to priority
· FFS: the 64 resources of the set per TRP per frequency layer are sorted according to priority

Collection of Views on Original Proposal
Please comment in table below on how you want to resolve the following FFS aspects in the agreement from the previous meeting: 
· FFS: the 4 frequency layers are sorted according to priority
· FFS: the 64 resources of the set per TRP per frequency layer are sorted according to priority

	Company
	Comments

	Huawei/HiSilicon
	We think there should be priority for positioning frequency layers; leaving it entirely up to UE implementation will cause misalignment between LMF and UE on which DL PRS resource will be processed for a UE that supports e.g. single positioning frequency layer, if assistance data contains more than one.

	vivo
	We didn’t see many explanations/motivations discussed in the contributions from the proponents of prioritize frequency layers in the assistance data. One argument was raised that in last meeting that LTE support it. However, as we discussed in our contribution [2], the definition of positioning frequency layer in NR is not the same as in LTE where a positioning frequency layer in NR consists of sets with the same value for ‘DL-PRS-SubcarrierSpacing’, ‘DL-PRS-PointA’,’ DL-PRS-StartPRB’,’ DL-PRS-ResourceBandwidth’ and ‘DL-PRS-CombSizeN’. Previously, in LTE, two resource sets with the same centre frequency but different bandwidth can have the same priority given they are of the same frequency layer. However, supporting priority order of frequency layer in NR is not achieving the same as in LTE per se. Given priority of TRPs and resource sets per TRP are already agreed, we don’t think prioritize frequency layers in the assistance data is necessary.    

Regarding the example mentioned in Huawei’s comment, our understanding of this over-capability provision of assistance data may be mostly for broadcast. As we discussed in [2], in this case, leaving to UE implementation actually allows UE to choose which frequency layer to process, for instance, to obtain better accuracy performance.

On the support of priority order of PRS resources in a set, we have a similar concern on the restriction to UE processing order. Given NR PRS resource is likely associated with beam, restrict a UE to always process all resources in a set before the next set is not efficient at all. We see some benefit if the network can recommend a small subset for processing though. In general, we propose that LMF recommends some PRS resources in high priority to measure while the actual PRS resources to be measured is still decided by the UE.

Last point, regardless whether priority order for frequency layer and/or resources in a set is support or not, we think another agreement is need related to measurement gap. As we discussed in [2], the sorted PRS resource priority is assumed only within the measurement gap window on the UE side.





	Nokia/NSB 
	As we discuss in our contribution [16] beam sweeping of the DL PRS is new compare with the PRS in LTE. Let’s consider the broadcast assistance data case: the LMF then needs to prioritize the assistance data for all UEs within the cell which seems difficult if not impossible to do so in a way that is suitable for all UEs positioning performance at one time. Different UEs will have different PRS resources which they should prioritize if they have a capability lower than the broadcast assistance data. It was proposed that the LMF could do the prioritization in the spatial domain (e.g., putting broad beams first) but we think this may be sub-optimal. For example, if the UE is far from the transmitting TRP then it may need to measure the narrow beams in order to have overcome the high pathloss but if the prioritization is only the broad beams this UE will suffer some performance loss (it may also depend on the RX beams the UE is using). We think more discussion and clarity is needed if PRS resources are to be sorted by priority.

	OPPO
	We fail to see the motivation and benefit for sorting the frequency layers or DL PRS resources in set according some configured priority.  That shall be left for UE implementation.
Actually, we can see foresee some problem if the DL PRS resources in a set are sorted according to some priority.  In FR2 system, multiple DL PRS resources in a set are used to support beam sweeping operation.  Different UEs would have different ‘best’ beam direction.  System configuring some DL PRS, i.e., some Tx beam directions with high priority but other DL PRS with low priority would cause wrong UE behavior.  Does the UE have to first use the DL PRS resource configured with higher priority even though that DL PRS resource’s Tx beam does not align with the UE? 

	CATT
	We assume it would be better for LMF to sort the priority of the frequency layers according to its own knowledge. The order from LMF is simply an suggestion to the UE. It is then up to the UE to decide whether to follow the priority order for the processing the DL PRS, similar to RSTD reference information from LMF to the UE.

	ZTE
	1. We think the defined prioritization is only applicable to broadcast PRS, since network can ensure PRS configuration is within UE’s capability when the assistance is provided in a UE specific manner.
2. Remove the prioritization for frequency layers. LMF may not have prior information of best frequency layer for UE to receive.
3. Remove the prioritization for resources within a set. The case that PRS configuration is beyond UE’s capability will normally happen in broadcast PRS, so it’s hard to say which resource should be prioritized since the PRS is cell-specific configured.

	CMCC
	For the FFS on the 4 frequency layers, we prefer NO prioritization in processing order. When multiple frequency layers are configured to a UE, it can up to its own implementation to select a particular frequency layer that fits its active DL BWP operation.
For the FFS on the 64 resources, we prefer to HAVE prioritization in processing order, which helps a UE with limited capability requires high positioning accuracy.

	Qualcomm
	Agree in both prioritizations: Between PFLs and resources within set. 

If the PFL-based prioritization is not aggregable, at least the PRS resources within a set would be needed. 

To @ZTE argument: Even in cell specific PRS you can say which is important. Network can use hierarchical codebooks: the first few beams may be broader than the rest. If network uses equal-width beam, then it wouldn’t hurt if there is prioritization or not. 

	MTK
	We support layer prioritization



Summary and Proposal
Based on provided responses it seems there is no consensus to introduce additional prioritization for frequency layer and resources within resource set. Therefore, it is proposed to make the following conclusion:

Proposal #1-1
· Make the following conclusion in chair notes:
· In Rel.16 DL PRS frequency layers are not sorted according to priority of UE processing
· In Rel.16 DL PRS resources within DL PRS Resource Set are not sorted according to priority of UE processing

Collection of Views on Revised Proposal
[bookmark: _Hlk48812747]Companies are invited to provide views on Proposal #1-1 in table below
	Company
	Comments

	Huawei/HiSilicon
	If positioning frequency layer is not sorted by priority, why do we need TRP priority within a positioning frequency layer? Clearly UE may measure totally a different set of TRPs if UE select a different positioning frequency layer.

It is very frustrating to see that we end up with this. Considering RAN2 is also discussing this issue pending RAN1 output, we suggest only concluded in RAN1 that there is no consensus on the priority of positioning frequency layer or resources in the set, and RAN2 may continue the discussion if they think necessary.

	Qualcomm 
	No agreement is better than a bad agreement. We cannot obviously accept this. Maybe RAN2 has a better luck doing the reasonable thing here. 

	Ericsson
	We agree with Qualcomm hand Huawei that the issue should be resolved, in RAN1 or RAN2.   The current agreement makes it very difficult to have a meaningful AD in broadcast. 


	vivo
	There’re issues raised by multiple companies during the discussion when frequency layers and/or resources of a PRS resource set are sorted. However, these issues/concerns are not all addressed. 

It is just a fact that there is no consensus in RAN1 to introduce additional prioritization for frequency layer and resources within resource set.

On the FL’s proposal 1-1, we think an agreement/clarification regarding measurement gap is still needed.
· the sorted PRS priority is assumed only within the measurement gap window on the UE side  

	Nokia/NSB
	To QC, E///, and Huawei: We are willing to be constructive from our side and can accept that positioning frequency layers are sorted by priority. 

On the resource prioritization we are also open to technical discussion. Companies cannot just ignore technical comments and then say there is a mistake being made. Can any of the proponents address our comments above on resource level prioritization? We understand the motivation for prioritization but think it is difficult for beam sweeping of DL PRS. 

	Huawei/HiSilicon2
	Reply to Nokia.

It is our understanding it may be suboptimal in Nokia’s example, but it is better than leave it entirely up to UE.
Imagine a UE that says I can only process 8 beams from a TRP, while broadcast AD indicates 64 beams per TRP, the priority rule will at least guarantee the performance based on the first 8 beams, leaving room for network beam optimization (yet still suboptimal in some sense). If we leave it entirely up to UE implementation, network will not do that, and UE will randomly pick 8 resources to measure, e.g. it may be stuck with some randomly chosen 8 beams so as to provide the measurement in time and to meet the performance requirement, and we cannot assume that UE can magically switch resources from one occasion to another occasion and somehow get the full picture of all beams, because it may risk failing the RAN4 requirement on latency and performance.

	ZTE
	Agree with FL’s conclusion. Many companies had similar view in first round discussion(OPPO, CATT, CMCC).
To Huawei,
“maxNrOfTRP-AcrossFreqs-r16” indicates the maximum number of TRPs across all positioning frequency layers. Even without prioritization for frequency layer, the current agreed prioritization for TRP still holds.

	OPPO
	Ok with the proposed conclusion

	Huawei/HiSilicon
	To ZTE:
Not sure I fully understand what ZTE is proposing by
Even without prioritization for frequency layer, the current agreed prioritization for TRP still holds. Here is the agreement of the previous meeting, where the TRPs are agreed to be sorted within a positioning frequency layer, not across positioning frequency layers. 

Agreement:
· When a UE is configured in the assistance data of a positioning method with a number of PRS resources beyond its capability (FG 13-2,13-3,13-4 for AoD, TDOA, MRTT respectively),  the UE assumes the DL-PRS Resources in the assistance data are sorted in a decreasing order of measurement priority. Specifically, according to the current RAN2 structure of the assistance data, the following priority is assumed:
1. FFS: the 4 frequency layers are sorted according to priority,
1. The 64 TRPs per frequency layer are sorted according to priority,
1. The 2 sets per TRP of the frequency layer are sorted according to priority,
1. FFS: The 64 resources of the set per TRP per frequency layer are sorted according to priority.
· The reference indicated by nr-DL-PRS-ReferenceInfo-r16 for each frequency layer has the highest priority at least for DL-TDOA

The assistance data is organized under PFL/TRP/PRS resources sets/PRS resources. Without sorting positioning frequency layer in the first place, how can TRP be sorted?
Or is ZTE’s intention that dl-PRS-ID implies the TRP priority across positioning frequency layers? However there may be up to 8 PRS resource sets under a dl-PRS-ID across all positioning frequency layers, then the agreement c) does not work anyway.

	ZTE2
	To Huawei:
Thanks for your response. Yes, our initial thinking is that dl-PRS-ID implies the TRP priority across positioning frequency layers. After we checked the agreement and spec again, dl-PRS-ID is configured per frequency layer rather than across frequency layers. So there may be more than one frequency layers transmitted from single TRP. The current agreement will cause confusion on  how TRPs are sorted if prioritization for frequency layer is not supported. Due to the conflict in current agreement, we can accept the prioritization for frequency layer.



Based on provided responses it is observed that
· 4 companies still have concerns to resolve FFS. 
· one out of 4 companies is willing to compromise and agree on prioritization of frequency layers 
· 3 companies would like to see prioritization for both frequency layers and resources within resource set

Considering the situation, from FL perspective it is not reasonable to offload RAN1 discussion to RAN2 since discussion points are RAN1 centric. One possibility is to consider to take compromise option and agree on frequency layer prioritization. 

Summary and Revised Proposal
Based on provided responses it seems there is no consensus to introduce additional prioritization for frequency layer and resources within resource set. Therefore, it is proposed to discuss whether the following revision is acceptable

Proposal #1-2(Revision of P#1-1)
· The 4 DL PRS frequency layers are sorted according to priority of UE processing

Collection of Views on 2nd Revision of Proposal
Companies are invited to provide views on Proposal #1-2 in table below
	Company
	Comments

	Nokia/NSB
	Okay. 

	Huawei/HiSilicon
	OK.
Just want to clarify to ZTE that we understand dl-PRS-ID is configured per TRP per PFL, but is defined across positioning frequency layers, since its range is 0~255, while only up to 64 TRPs can be configured within a positioning frequency layer.
We also understand that one dl-PRS-ID can be present in more than one positioning frequency layers to allow single TRP to transmit multiple positioning frequency layers, as one typical use case is different PRS bandwidth from the same TRP.
However, the agreement does not say that TRPs are sorted across all PFLs based on TRP ID, so we simply cannot assume such.

	Qualcomm
	OK

	CATT
	OK

	vivo
	If proposal #1-2 were to be agreed, that means in the extreme example, a UE has to process all 64x2x64 PRS resources on a frequency layer before it can process any PRS resource on the 2nd frequency layer. 
We understand the motivation from network side to have some control of what UE measures. But on the other hand, this approach to restrict UE PRS processing order (full FL/TRP/set) is too restrictive and not efficient at all. 

If we really want priority order of layers, we have a compromise proposal to have some minimum set of PRS resource indication in the assistance data for UE to process in a set for each TRP per layer when we have sorted frequency layers. 

	ZTE
	OK. Thanks for HW’s clarification.


	Huawei/HiSilicon2
	To vivo, we understand that UE may report maxNrOfDL-PRS-ResourcesPerPositioningFrequencylayer-r16 as the capability to restrict the number of PRS resource to process within a positioning frequency layer.

The point is that is if UE’s capability and assistance data indicate that UE can process 64x2x64 on positioning frequency layer, UE should ensure the performance based on those 64x2x64 resources, which is what NW can expect from the UE.

In addition, shouldn’t the so-called “minimum set of PRS resource” correspond to maxNrOfDL-PRS-ResourcesPerResourceSet-r16 resources per set as indicated the capability?

Our understanding is that the priority rule is used to help UE select the prioritized PRS within its capability, which is why we proposed the following TP to specify how the resources are selected according to priority and UE capability.

===== Unchanged parts omitted =====
If UE reports DL PRS resource capability for a positioning method in higher layer parameters NR-DL-PRS-ResourcesCapability-r16, and if UE is provided by the higher layers to receive PRS, UE is only expected to measure the DL PRS resources selected according to the following steps:
-	Step.1 Select the first maxNrOfPosLayer-r16 positioning frequency layers;
-	Step.2 Select the first maxNrOfTRP-AcrossFreqs-r16 positioning nodes in the order of positioning frequency layers within the selected maxNrOfPosLayer-r16 positioning frequency layers;
-	Step.3 Select the first maxNrOfDL-PRS-ResourceSetPerTrpPerFrequencyLayer-r16 DL PRS resource sets within each positioning node on each positioning frequency layer from the selected maxNrOfTRP-AcrossFreqs-r16 positioning nodes;
-	Step.4 Select the first maxNrOfDL-PRS-ResourcesPerResourceSet-r16 DL PRS resources within each DL PRS resource sets from the selected DL PRS resource sets;
-	Step.5 Select the first maxNrOfDL-PRS-ResourcesPerPositioningFrequencylayer-r16 DL PRS resources in the order of positioning node, DL PRS resource set, and DL PRS resource within each selected positioning frequency layer;
-	Step.6 Select the first maxNrOfDL-PRS-ResourcesAcrossAllFL-TRP-ResourceSet-r16 DL PRS resources in the order of positioning frequency layer, positioning node, DL PRS resource set, and DL PRS resource across all positioning frequency layers within each FR.
UE expects that the reference indicated by nr-DL-PRS-ReferenceInfo-r16 is selected.
===== Unchanged parts omitted =====

	MTK
	We support proposal#1-2
 One reason is, different freq layer may be associated with different bands. And it depends on network planning on the priority of PRS measurement in each band. 
 In LTE, we had experience in US network that the PRS signal is very weak in some bands, resulting to poor DL-TDOA performance. This is why we prefer the prioritization of PFLs


	vivo2
	Thanks Huawei for the continued discussion for better mutual understanding.

Yes, UE reports all these max number of resource/set/TRP/FL as capability. Our point is not UE should be relaxed to not measure the number of resources indicated as capability. Rather, the target scenario, as argued by the proponents of this priority rules when assistance data is over-provisioning, is for broadcast. In which case, the assistance data list is likely larger than the reported capability for some UEs. We understand the network want some controlled and failsafe measurements from all UE. Our point is that this is not efficient.  

On your question, “shouldn’t the so-called “minimum set of PRS resource” correspond to maxNrOfDL-PRS-ResourcesPerResourceSet-r16 resources per set as indicated the capability?” Short answer: no. 
For a broadcast AD intended for UEs with different capabilities, how can the network always choose a value to meet all maxNrOfDL-PRS-ResourcesPerResourceSet-r16? Our thinking is actually a smaller set of PRS resources which hopefully can be within the reported maxNrOfDL-PRS-ResourcesPerResourceSet-r16 capability for many UEs. The “minimum set of PRS resource” is just for the same reason where the network can control and maintain the failsafe measurement.  This may leave some UEs some flexibility to process/measure PRS on different frequency layer if they want. The motivation to measure other (e.g., wider) frequency layer is mainly due to our design of NR positioning frequency layer where now PRS resource sets with different bandwidth have to be on different frequency layer, not as in LTE any more.

Hope this clarifies.




Aspect #2: DL PRS Processing Capability
Description

· The following TP#1 was proposed in [[7], Huawei] to clarify UE DL PRS processing capability in clause 5.1.6.5 of TS 38.214.

	===================== Unchanged parts omitted ======================
For the case when measurement gap is configured, the UE DL PRS processing capability is defined in [TS 38.306 Clause 4.2.7.2]. For the purpose of DL PRS processing capability, the duration K ms of DL PRS symbols within any P ms window, is calculated by
-	Type 1 duration calculation with UE symbol level buffering capability

-	Type 2 duration calculation with UE slot level buffering capability

-	S is the set of slots based on the numerology of PRS of a serving cell within the P msec window in the positioning frequency layer that contains potential DL PRS resources considering the actual nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS Resource Sets.
-	For Type 1,  is the smallest interval in ms within slot  corresponding to an integer number of OFDM symbols based on the numerology of PRS of a serving cell that covers the union of the potential PRS symbols and determines the PRS symbol occupancy within slot , where the interval  considers the actual nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS resource sets (target and reference).
-	For Type 2,  is the numerology of PRS, and  is the cardinality of the set .
===================== Unchanged parts omitted ======================




· The following TP#2 was proposed in [[7], Huawei] to clarify UE capability in terms of DL PRS processing in clause 5.1.6.5 of TS 38.214.

	===================== Unchanged parts omitted ======================
For the purpose of the DL PRS processing capability, if UE reports DL PRS processing capability (N, T), for any  time window, the UE should be capable to process all DL PRS resources within , if
-	, and
-	the number of resources in each slot does not exceed the UE capability provided by the higher layer parameter maxNumDL-PRS-ResourcesPerSlot, and
-	the configured measurement gap and a maximum ratio of measurement gap length (MGL) / measurement gap repetition period (MGRP) is no more than X% [TS 38.133, clause TBD].
===================== Unchanged parts omitted ======================



Feature Lead Response
A) Regarding TP#1, it seems useful clarification and recommended to be agreed. 
B) Regarding TP#2, it is recommended to follow RAN2 preference and capture it in LPP. 


Collection of Views on Original Proposal
Please provide your feedback on the TP#1 and TP#2.
	Company
	Comments

	Huawei/HiSilicon
	Agree with TP#1.

For TP#2, the reason that we proposed it is that RAN2 dismissed the RAN1 LS last meeting.

	Vivo
	OK with TP#1.

For TP#2, agree with FL to follow RAN2 preference and capture it in LPP.

	Nokia/NSB
	Okay with TP#1 but suggest to use DL PRS in the changed parts to align with rest of spec rather than simply PRS. 

For TP#2 agree with FL and vivo. LS Action was clear that RAN1 was leaving the decision to RAN2. 

	OPPO
	Ok with TP#1 with slight change:
-	For Type 2,  is the numerology of PRS, and  is the cardinality of the set .
“The u is the numerology of PRS” is already mentioned twice and thus no need to specify it again.

TP#2: agree with FL’s proposal.

	CATT
	Okay with TP#1 and the suggestion from Nokia. 
For TP#2, it may be better to let RAN2 to handle

	ZTE
	1. Agree with OPPO and Nokia on TP#1.
2.  Agree with feature lead response.

	LG
	OK with TP#1 with small change suggested from Nokia and OPPO
For TP#2, we agree with FL’s suggestion

	SS
	TP#1 is OK.
TP#2 should follow FL’s suggestion.

	Qualcomm
	OK with TP#1. Leave TP#2 to Ran2

	Huawei/HiSilicon2
	Updated TP#1, by taking comments from Nokia into consideration.
Regarding the comments by Oppo, I guess the sentence is for the purpose of explaining mu, and we suggest to keep it.

Reason of change:
The current PRS duration calculation uses slots and OFDM symbols without specifying the corresponding subcarrier spacing.

===================== Unchanged parts omitted ======================
For the case when measurement gap is configured, the UE DL PRS processing capability is defined in [TS 38.306 Clause 4.2.7.2]. For the purpose of DL PRS processing capability, the duration K ms of DL PRS symbols within any P ms window, is calculated by
-	Type 1 duration calculation with UE symbol level buffering capability

-	Type 2 duration calculation with UE slot level buffering capability

-	S is the set of slots based on the numerology of the DL PRS of a serving cell within the P msec window in the positioning frequency layer that contains potential DL PRS resources considering the actual nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS Resource Sets.
-	For Type 1,  is the smallest interval in ms within slot  corresponding to an integer number of OFDM symbols based on the numerology of the DL PRS of a serving cell that covers the union of the potential PRS symbols and determines the PRS symbol occupancy within slot , where the interval  considers the actual nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS resource sets (target and reference).
-	For Type 2,  is the numerology of the DL PRS, and  is the cardinality of the set .
===================== Unchanged parts omitted ======================


	MTK
	We are okay for FL’s response




Summary and Proposal
It seems companies prefer TP#2 to be captured by RAN2. No action is needed from RAN1 side. Regarding the TP#1, it seems acceptable with the latest changes provided by Huawei. Therefore, in the next proposal it is suggested to agree on revised version.
Proposal #2-1 
· Endorse the TP#2-1 below to clarify UE DL PRS processing capability in clause 5.1.6.5 of the TS 38.214
TP#2-1 for clause 5.1.6.5 of the TS 38.214
	===================== Unchanged parts omitted ======================
For the case when measurement gap is configured, the UE DL PRS processing capability is defined in [TS 38.306 Clause 4.2.7.2]. For the purpose of DL PRS processing capability, the duration K ms of DL PRS symbols within any P ms window, is calculated by
-	Type 1 duration calculation with UE symbol level buffering capability

-	Type 2 duration calculation with UE slot level buffering capability

-	S is the set of slots based on the numerology of the DL PRS of a serving cell within the P msec window in the positioning frequency layer that contains potential DL PRS resources considering the actual nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS Resource Sets.
-	For Type 1,  is the smallest interval in ms within slot  corresponding to an integer number of OFDM symbols based on the numerology of the DL PRS of a serving cell that covers the union of the potential PRS symbols and determines the PRS symbol occupancy within slot , where the interval  considers the actual nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS resource sets (target and reference).
-	For Type 2,  is the numerology of the DL PRS, and  is the cardinality of the set .
===================== Unchanged parts omitted ======================



Collection of Views on Revised Proposal
Companies are invited to provide views on Proposal #2-1 in table below
	Company
	Comments

	Huawei/HiSilicon
	Support

	Qualcomm
	OK

	Ericsson
	OK

	vivo
	OK

	Nokia/NSB
	Support

	ZTE
	OK.

	OPPO
	OK

	CATT
	OK



Proposal for RAN1 Agreement
Based on received responses it seems Proposal#2-1 is agreeable. Therefore, P#2-1 is recommended for official agreement by RAN1 WG to endorse TP#2-1.

Aspect #3: Additional Path Report
Description
· In [[2], vivo], it is proposed to
· Capture UE capability of additional path report for NR DL-TDOA positioning and NR Multi-RTT positioning in TS 38.214. 
· Corresponding TP is provided below

	[bookmark: _Hlk48718557]TS 38.214
5.1.6.5   PRS reception procedures
< Unchanged parts are omitted >
The UE may be configured to measure and report, subject to UE capability, up to 4 UE Rx-Tx time difference measurements corresponding to a single configured SRS resource or resource set for positioning. Each measurement corresponds to a single received DL PRS resource or resource set which can be in different positioning frequency layers.

The UE may be configured to measure and report, subject to UE capability, up to 2 additional detected path timing values relative to the path timing in association to each TOA measurement used to determine each RSTD measurement or RX-TX time difference measurement. The UE may also be configured to report quality metrics corresponding to each additional detected path.
< Unchanged parts are omitted >



Feature Lead Response
A) Regarding capability, the feature was introduced by RAN WG2 and thus it is up to RAN WG2 to define such capability.
B) Regarding text proposal, it seems RAN WG1 needs to incorporate it in TS 38.214. Proposed TP can be used as a starting point for discussion. 

Collection of Views on Original Proposal
Please provide your feedback regarding the following 
· A) Need to discuss and define UE capability by RAN1
· B) Whether TP for additional path is needed/agreeable or any modifications are needed?
	Company
	Comments

	Huawei/HiSilicon
	For A), it is discussed in 7.2.11.
For B), we are fine to capture the additional path reporting or leave it entirely up to RAN2. For the TP if it is needed, we suggest to go with the following:
The UE may be configured to measure and report, subject to UE capability, the timing and the quality metrics of up to 2 additional detected paths associated with each RSTD or UE Rx – Tx time difference. The timing of each additional path is reported relative to the TOA values represented by nr-RSTD-r16 or nr-UE-RxTxTimeDiff-r16.

The difference is that for a TRP, UE may be configured to report up to 4 RSTD/UE-RxTxTimeDiff values, and for each RSTD/UE-RxTxTimeDiff, UE may report up to 2 additional paths, namely up to 12 TOAs (4x3) for a TRP.
In addition, it was agreed in RAN2 that the additional path timing for RSTD is reported relative to a single reference, i.e. nr-RSTD-r16, i.e. the remaining 11 TOAs is relative to the main RSTD represented by nr-RSTD-r16. It is also proposed in RAN2 to adopt a uniform structure for UE-RxTxTimeDiff.

	Vivo
	We’re fine to only discuss B) here. 

On the wording changes proposed by Huawei, we’re okay for the explained reason. Though we think the last sentence in our original proposal is still needed as below for 38.214.

The UE may be configured to measure and report, subject to UE capability, the timing and the quality metrics of up to 2 additional detected paths associated with each RSTD or UE Rx – Tx time difference. The timing of each additional path is reported relative to the TOA values represented by nr-RSTD-r16 or nr-UE-RxTxTimeDiff-r16. The UE may also be configured to report quality metrics corresponding to each additional detected path.



	Nokia/NSB
	For A) we agree with Huawei that this should be discussed in 7.2.11. 
For B) We are okay with the proposed text above by vivo. However, this assume that this is agreed to be a UE capability so it may be better to put that part in brackets for now. 

	OPPO
	For B) It seems more reasonable for RAN2 to decide how to capture it. 

	CATT
	For B), for the proposed TP from Huawei and vivo, wording “The timing of each additional path is reported relative to the TOA values represented by nr-RSTD-r16 or nr-UE-RxTxTimeDiff-r16”, although we understand the intention to use the “TOA values”, nr-RSTD-r16 or nr-UE-RxTxTimeDiff-r16 do not represent TOA values.

Maybe we can re-use the wording in 37.355 to say: “The timing of each additional path is reported relative to the TOA values represented by path timing used for determining nr-RSTD-r16 or nr-UE-RxTxTimeDiff-r16”.


Nr-AdditionalPathList (37.355)
This field specifies one or more additional detected path timing values for the TRP or resource, relative to the path timing used for determining the nr-RSTD value.


	Vivo2
	Response to OPPO’s comments.
RAN2 already specified additional path report. The discussed proposal here is to capture relevant text for 38.214.

	Huawei/HiSilicon
	In response to vivo1, our understanding is that there is no such explicit indication of requesting quality metrics, and thus it is not accurate to say “UE is configured to report”. We know that there is precedence in the spec saying the following, but at least for the newly added text, we should avoid using inaccurate terms.

[bookmark: _Hlk24184832]The UE may be configured to report quality metrics corresponding to the DL RSTD and UE Rx-Tx time difference measurements which include the following fields:
-	timingMeasQualityValue-r16 which provides the best estimate of the uncertainty of the measurement
-	timingMeasQualityResolution-r16 which specifies the resolution levels used in the timingMeasQualityValue-r16 field.
The quality part is already covered by the highlighted text in the TP

In response to CATT, we support the change.
The UE may be configured to measure and report, subject to UE capability, the timing and the quality metrics of up to 2 additional detected paths associated with each RSTD or UE Rx – Tx time difference. The timing of each additional path is reported relative to the path timing used for determining nr-RSTD-r16 or nr-UE-RxTxTimeDiff-r16.


	Vivo3
	In response to Huawei’s above comment.
We’d like to refer to 37.355 and copied the relevant specification below. The quality report is for each additional path, not for DL-RSTD and UE RTT.

[bookmark: _Toc46486418]–	NR-AdditionalPathList
The IE NR-AdditionalPathList is used by the target device to provide information about additional paths in association to the TOA measurements associated to NR positioning in the form of a relative time difference and a quality value. The additional path nr-relativeTimeDifference is the detected path timing relative to the detected path timing used for the TOA value, and each additional path can be associated with a quality value nr-path-Quality.
-- ASN1START

NR-AdditionalPathList-r16 ::= SEQUENCE (SIZE(1..2)) OF NR-AdditionalPath-r16

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-path-Quality-r16				NR-TimingQuality-r16					OPTIONAL,
	…
}

-- ASN1STOP

	NR-AdditionalPathListfield descriptions

	nr-relativeTimeDifference
This field specifies the additional detected path timing relative to the detected path timing of the reference resource. A positive value indicates that the particular path is later in time than the detected path of the reference; a negative value indicates that the particular path is earlier in time than the detected path of the reference.

	Nr-path-Quality
This field specifies the target device′s best estimate of the quality of the detected timing of the additional path.


 

	ZTE
	For A) we agree with Huawei that this should be discussed in 7.2.11. 
For B) Prefer Huawei’s version.

	Huawei/HiSilicon3
	Reply to vivo3:

We are not saying the quality is for RSTD or UE Rx – Tx time difference. In the proposed TP, the quality is for each of the two additional path (TOA), where the two additional path should be associated with an RSTD or an Rx-Tx time difference (the primary path used for determining the RSTD and Rx-Tx time difference). We use the figure in our RAN2 paper to show the relation. Hopefully the following change is acceptable
The UE may be configured to measure and report, subject to UE capability, the timing and the quality metrics of up to 2 additional detected paths that are associated with each RSTD or UE Rx – Tx time difference. The timing of each additional path is reported relative to the path timing used for determining nr-RSTD-r16 or nr-UE-RxTxTimeDiff-r16.

[image: ]

	vivo4
	Thanks Huawei’s further clarification and explanation. We’re okay with the changes in Huawei/HiSilicon3.

	LG
	For A), this should be discussed in UE capability discussion
For B), Support the last revision of the TP from Huawei.

	Qualcomm
	OK with latest revision from Huawei

	MTK
	Yes, RAN2 already discuss and we can just follow HW3



Summary and Proposal
Regarding UE capability, it seems there is a common understanding that discussion should continue in UE feature AI. As for TP, it seems agreeable to endorse TP with the latest modifications provided by Huawei.

Proposal #3-1
· Endorse the TP#3-1 below to capture UE capability of additional path report for NR DL-TDOA positioning and NR Multi-RTT positioning in clause 5.1.6.5 of the TS 38.214
TP#3-1
	TS 38.214
5.1.6.5   PRS reception procedures
< Unchanged parts are omitted >
The UE may be configured to measure and report, subject to UE capability, up to 4 UE Rx-Tx time difference measurements corresponding to a single configured SRS resource or resource set for positioning. Each measurement corresponds to a single received DL PRS resource or resource set which can be in different positioning frequency layers.

The UE may be configured to measure and report, subject to UE capability, the timing and the quality metrics of up to 2 additional detected paths that are associated with each RSTD or UE Rx – Tx time difference. The timing of each additional path is reported relative to the path timing used for determining nr-RSTD-r16 or nr-UE-RxTxTimeDiff-r16. 
< Unchanged parts are omitted >



Collection of Views on Revised Proposal
Companies are invited to provide views on Proposal #3-1 in table below
	Company
	Comments

	Huawei/HiSilicon
	Suupport.

	Qualcomm
	OK

	Ericsson 
	OK

	vivo
	OK

	Nokia/NSB
	Okay but we would like to again raise the point that our understanding is that RAN2 has not yet agreed to add this capability, so we are stepping ahead of them here. We thought it was common understanding that RAN1 would not make that decision?

	Huawei/HiSilicon2
	To Nokia, RAN2 already introduced the per-UE binary indication of multi-path report support earlier this year.

	ZTE
	OK. 

	LG
	OK

	CATT
	OK



Proposal for RAN1 Agreement
Based on received responses it seems Proposal#3-1 is agreeable. Therefore, P#3-1 is recommended for official agreement by RAN1 WG to endorse TP#3-1.

Aspect #4: PRS Reception Procedure and SRS Spatial Relation for Multi-Panel UE
Description
· The following inconsistency is noticed in [[2], vivo]
· In intra-band and inter-band CA operations, different spatial relations in the same OFDM symbol for SRS is allowed and up to UE capability.
· if the panel of UE is more than one, it can support the simultaneous transmission of SRS resources with different spatial relations. And it is better to take the different spatial relations when one SRS resources in the FR1 and another in the FR2
· In order to correct above proposal, it is recommended to adopt the following text proposal into TS 38.214 for the spatial relation for SRS.

	TS 38.214
5.1.6.5 PRS reception procedure
< Unchanged parts are omitted >
In the same carrier, the UE is not expected to transmit multiple SRS resources with different spatial relations in the same OFDM symbol.
< Unchanged parts are omitted >



Feature Lead Response
It seems RAN1 needs to discuss this aspect and make some additional agreement/conclusion. 

Collection of Views on Original Proposal
Please provide your views on the raised aspect and whether/how to address it (e.g. whether proposed correction is agreeable?).
	Company
	Comments

	Huawei/HiSilicon
	OK.

	vivo
	Support.

	OPPO
	Not support.  
Simultaneous Tx from multi-panel UE is not supported in rel16.  This motivation of this TP introduces new function, which we should not do at the late stage of maintenance. 

	vivo2
	Response to OPPO’s comment.
Recall in the last RAN1 meeting, the following were agreed.
· For intra-band and inter-band CA operations, support the simultaneous transmission of SRS resource for positioning and SRS resource for MIMO.
· For intra-band and inter-band CA operations, a UE can simultaneously transmit more than one SRS resource configured by SRS-PosResource-r16 and SRS-Resource on different CCs, subject to UE’s capability
 
With the above agreements, I’m not sure whether “Simultaneous Tx from multi-panel UE is not supported in rel16. ” holds as claimed by OPPO.

The motivation of this TP is not to introduce new function, rather to make it more clear about what we agreed in the last meeting.

	OPPO2
	Response to vivo2’s comment:

I think the agreement that you referred to does not align with the proposed TP.
· The proposed TP intends to ask the UE to simultaneously use two or more different spatial filter for uplink transmission on one symbol. That is not supported in rel16. In rel16 eMIMO, simultaneous uplink transmission with multiple spatial relations was discussed but no progress. There is no UE capability for supporting simultaneous multiple spatial relation in one symbol.
· The agreement that you refer to only states that the UE can transmit SRS simultaneously. But the agreement does not request the UE transmit the SRS with different spatial filters on one symbol.

I think the “with different spatial relations” in the Spec text is the key here.  One possible TP change is removing the “with different spatial relations”:

In the same carrier, the UE is not expected to transmit multiple SRS resources with different spatial relations in the same OFDM symbol.

	vivo3
	In response to OPPO2’s comment.
About UE capability, as clearly indicated by the agreement wording from last meeting “subject to UE’s capability”, there’s a proposal/discussion in 7.2.11 to add UE capability supporting simultaneous SRS transmission (corresponding to above agreement from last meeting) in one symbol to Rel-16.
On your comment of “with different spatial filters”, this is exactly the reason we brought up the proposed TP trying to clarify and make it clear about what is the intention of last meeting’s agreement. If a UE can only use the same spatial filter for simultaneous SRS transmission regardless multiple carriers/panels, we have doubts on the usefulness of this simultaneous SRS for intra- and inter-band CA operation. 

	LG
	Support TP.
It is clear that the simultaneous transmission of two different SRS resources is up to UE capability. If the two different Tx panels are used, same spatial relation condition might be a constraint for implementations.

	OPPO2
	Response to vivo3:
First of all, we are not against simultaneous transmission of two different SRS. 
What we concern is the proposed TP not only specify simultaneous transmission of two different SRS in CA case but also specify the UE to use different spatial filters simultaneously on the same symbol.   
Supporting multiple different spatial filters simultaneously is not supported in rel16. That was discussed in multi-beam operation agenda in rel16 eMIMO but not conclusion.  The proposed TP would introduce this new UE function and new UE feature which are not supported in rel16.

If you intend the capture the previous agreement, I suggest to add a new sentence to capture the agreement without touching that sentence. 

	Qualcomm
	Not support. As pointed out by OPPO, simultaneous Tx from multi-panel UE is not supported in rel16.  UE cannot transmit simultaneously from 2 panels in Rel-16. The agreements that vivo is referring to assumes same spatial Relation, and that is why the text can stay as is. 

	MTK
	We are okay for vivo



Summary and Proposal
It seems there is no consensus to endorse TP. In Rel.16, RAN1 has not had a discussion and evaluations of multi-panel UE. The referred statement in spec is applicable to SRS for positioning when multiple SRS are transmitted in the same symbol on single carrier or multi-carriers. Therefore, it is proposed to make the following agreement or conclusion

Proposal #4-1
· Simultaneous transmission of SRS for positioning from multi-panels is not supported in Rel.16

Collection of Views on Revised Proposal
Companies are invited to provide views on Proposal #4-1 in table below
	Company
	Comments

	Huawei/HiSilicon
	OK.

	Qualcomm
	We do not need a conclusion. The spec is clear, what is supported in Rel-16 is also clear. 

	Ericsson
	We’re ok with the proposal, but nothing needs to be agreed or concluded, as the proposal states the current state of the spec. 

	vivo
	Proposal 4-1 is not correct. Simultaneous transmission of SRS for positioning from multi-panel UE is supported, just not “with different spatial filters” in Rel.16.

If our proposed TP  is not agreed, then no need for a conclusion.

	ZTE
	OK.

	OPPO
	Ok with the proposed conclusion

	LG
	In our understanding, simultaneous transmission of SRS for beam management (MIMO) was already supported, and there is no constraint for the same spatial relation information. 

Captured from 6.2.1 from 38.214
The SRS resource set applicability is configured by the higher layer parameter usage in SRS-ResourceSet. When the higher layer parameter usage is set to 'beamManagement', only one SRS resource in each of multiple SRS sets may be transmitted at a given time instant, but the SRS resources in different SRS resource sets with the same time domain behaviour in the same BWP may be transmitted simultaneously.
Why do we need the spatial relation information constraint for the simultaneous transmission of SRS resources for positioning? We do not support this proposal. 



Feature Lead Response and Proposed Conclusion
It seems further discussion is needed to reach common understanding of the group. From feature lead perspective RAN1 has not had a discussion and evaluations of multi-panel UE for NR Positioning in Rel.16 and there is no related agreements made by RAN1. The referred statement in spec is applicable only to SRS for positioning when multiple SRS are transmitted in the same symbol on single carrier or multiple carriers.
From FL perspective RAN1 need to make a conclusion to avoid misunderstanding and potential discussions in future meetings on this aspect.
Proposed conclusion
· Simultaneous transmission of SRS for positioning from multi-panels is not supported in Rel.16
Companies are invited to provide views on feature lead response and proposed conclusion
	Company
	Comments

	Qualcomm
	As we said, there is nothing more that we need to conclude. 

	CATT
	Share the same view as QC




Aspect #6: Clarification on PRS Reception Procedure
Description
· In [[9], OPPO], the following TP is proposed to clarify PRS reception procedure 
	[bookmark: _Hlk36669098]5.1.6.5	PRS reception procedure
*** Unchanged text is omitted ***
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. 
The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap. When the UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP, it may request a measurement gap in higher layer parameter measGapConfig. 
*** Unchanged text is omitted ***



Feature Lead Response
Proposed revision seems to be consistent with current agreements and can be accepted for the sake of clarity of specification.

Collection of Views on Original Proposal
Please express your views on proposed correction/clarification.
	Company
	Comments

	Huawei/HiSilicon
	We prefer the following change.
The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap. When the UE is expected to measure the DL PRS resource outside the active DL BWP it may request a measurement gap in higher layer parameter measGapConfig. 

	Nokia/NSB
	This TP was discussed at previous meetings and not agreed. We think the current text is correct and that this change is not needed. Do not support the TP. 

	OPPO
	We are ok with FL’s proposal

	CATT
	For Rel-16, we assume all DL PRS measurement is done only when the measurement gap is configured. Thus, the last sentence seems not needed in Rel-16.

	ZTE
	We have agreed that “UE is not expected to process DL PRS without configuration of measurement gap in Rel-16”, so all the following paragraph  is a bit redundant.
The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap. When the UE is expected to measure the DL PRS resource outside the active DL BWP it may request a measurement gap in higher layer parameter measGapConfig. 
The above paragraph can be replaced by following texts,
The UE is expected to measure the DL PRS resource only if the measurement is made during a configured measurement gap. 

	LG
	We do not see strong necessity to change the current spec description.

	SS
	OK with the TP

	Qualcomm
	Ok with the TP. We prefer to keep it, it is still a valid statement. 

	MTK
	We are okay with the TP and also fine with HW’s version



Summary and Proposal
Based on discussion it seems that some companies have understanding that DL PRS processing within active DL BWP is not supported. It is not the case. Based on the compromise agreement made last meeting the wording “is not expected” was used to indicate that it is somewhat left up to UE implementation w/o definition of UE capability and requirements for this feature. At the same time if DL PRS is configured within active BWP with another numerology it is true that UE is expected to request measurement gap even if DL PRS is configured within active DL BWP. The proposed TP just clarifies the behaviour that UE may request measurement gap if DL PRS numerology is different from the active DL BWP numerology. Hope with this clarification companies can endorse the proposed TP. 

there is no consensus to endorse TP. In Rel.16, RAN1 has not had a discussion and evaluations of multi-panel UE. The referred statement in spec is applicable to SRS for positioning when multiple SRS are transmitted in the same symbol on single carrier or multi-carriers. Therefore, it is proposed to make the following agreement or conclusion

Proposal #6-1
· Endorse the proposed TP #6-1 below to clarify that UE may may request a measurement gap if numerology of DL PRS is different from numerology of active DL BWP irrespective of whether DL PRS processing is done within or outside of the active DL BWP bandwidth
TP#6-1
	5.1.6.5	PRS reception procedure
*** Unchanged text is omitted ***
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. 
The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap. When the UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP, it may request a measurement gap in higher layer parameter measGapConfig. 
*** Unchanged text is omitted ***




Collection of Views on Revised Proposal
Companies are invited to provide views on Proposal #6-1 in table below
	[bookmark: _Hlk48810324]Company
	Comments

	Huawei/HiSilicon
	We do not think the point made by the FL is valid
At the same time if DL PRS is configured within active BWP with another numerology it is true that UE is expected to request measurement gap even if DL PRS is configured within active DL BWP.
First the gap request is to gNB, which has no idea that UE is measuring PRS prior to receiving the gap request.
Second LMF does not know the active BWP configuration, and LMF does not know if the numerology of PRS is the same or not from that of the BWP.
Even in Rel-15, UE may indicate support of different numerology between SSB and PDSCH.

To us, the entire second sentence is problematic; adding the change does not bring any help.

	Qualcomm
	Support

	Ericsson
	Support

	Nokia/NSB
	We do not think that the change is needed or brings value. 

	ZTE
	Agree with HW.

	OPPO
	Support the proposal

	LG
	Not support.



Feature Lead Response and Request for Clarification from Opponents
It seems further discussion is needed. From feature lead perspective the current text is written from UE perspective and change aims at least to cover the following scenario: 
· UE is configured with active DL BWP.
· Configured active DL PBWP covers the whole DL PRS bandwidth or overlaps with significant part of it.
· DL PRS is configured with different numerology from active DL BWP. 
· The feature lead understanding is that UE may request a measurement gap in this case to do DL PRS processing irrespective whether it will be done within or outside of the active DL BWP.
Opponents of TP are asked to clarify what is wrong with the example provided above and reason to disagree the TP or whether it is OK to agree TP after clarification.
	Company
	Comments

	Nokia/NSB
	We can accept the TP even though we don’t think it is strictly needed. 

	Huawei/HiSilicon
	According TR 21.801, when we say “may”, it means that UE is allowed to request a MG under some condition, but currently UE is always allowed to request a MG for PRS measurement regardless of the condition mentioned here. The original wording is true if we define PRS measurement without gap in RAN4, but currently it is not.

Table E.3: Permission
	Verbal form
	Equivalent expressions for use in exceptional cases
(see clause 6.6.1)

	may
	is permitted
is allowed
is permissible

	need not
	it is not required that
no ... is required

	Do not use "possible" or "impossible" in this context.
Do not use "can" instead of "may" in this context.
Do not use "may" or "may not" to indicate a possibility or lack of possibility – see Table E.4 below.

NOTE:	"May" signifies permission expressed by the standard, whereas "can" refers to the ability of a user of the standard or to a possibility open to him.




Normally the condition when UE requires measurement gap should be specified in RAN4 if RAN4 defines both requirements with gap and without gap. 

Stage-2 specifies when to send RRC Location Measurement Indication.

1.	If the UE requires measurement gaps for performing the requested location measurements while measurement gaps are either not configured or not sufficient, or if the UE needs gaps to acquire the subframe and slot timing of the target E-UTRA system before requesting measurement gaps for the inter-RAT RSTD measurements (see TS 38.133 [32], the UE sends an RRC Location Measurement Indication message to the serving gNB. The message indicates that the UE is going to start location measurements, or that the UE is going to acquire subframe and slot timing of the target E-UTRA system, and includes information required for the gNB to configure the appropriate measurement gaps. When the gNB has configured the required measurement gaps the UE performs the location measurements or timing acquisition procedures.

In summary, we still do not think the change is in the correct way, especially when RAN4 defines requirement without gap in perhaps Rel-17.
If it is Huawei/HiSilicon that only have the concern, we can drop our objection.

	CATT
	Given that in Rel-16, DL PRS measurement is done only when the measurement gap is configured. Thus, the last sentence seems not needed in Rel-16.

	ZTE
	Based on discussion above , PRS reception procedure may include following cases,
· DL PRS has the same SCS as active BWP and corresponding bandwidth is within active BWP, then the DL PRS  can be received without configuration of measurement gap. RAN4 will not define requirement for this case.
· UE can request configuration of measurement gap regardless of the following cases,
· DL PRS is within active BWP and with the same SCS as active BWP
· DL PRS is within active BWP but with different SCS from active BWP
· DL PRS is outside active BWP
In other words, the network cannot force UE to request a measurement gap, it’s up to UE’s scheduling.
· If  UE wants to process DL PRS outside the active DL BWP or with different  SCS from active DL BWP, the UE is expected to request a measurement gap.
So our suggestion is to remove the following paragraph.
The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap. When the UE is expected to measure the DL PRS resource outside the active DL BWP it may request a measurement gap in higher layer parameter measGapConfig. 
The above paragraph can be replaced by the following sentence,
When UE  expects to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP, it is expected to request a measurement gap in higher layer parameter measGapConfig. 
In addition, the related description  in current spec (38.214) should also be removed,
	5.1.6.5	PRS reception procedure
*** Unchanged text is omitted ***
UE is not expected to process DL PRS without configuration of measurement gap.
*** Unchanged text is omitted ***








Aspect #7: Alignment of Parameter Names
Description
· In [[5],vivo] the following change was proposed to align TS 38.214 clause 5.1.6.5 PRS reception procedure with RAN2 spec
· To align with RAN2, change the parameter name ‘nr-DL-PRS-RstdMeasurementInfoRequest-r16’ and ‘DL-PRS-UE-Rx-Tx-MeasurementInfo’ to ‘NR-DL-TDOA-SignalMeasurementInformation’ and ‘NR-Multi-RTT-SignalMeasurementInformation’ respectively.
· In [[10], OPPO] the following changes are proposed:
· Change in TS 38.211 the higher layer parameter names 
· dl-PRS-SequenceId-r16 to dl-PRS-SequenceID-r16
· Change in TS 38.211 and TS 38.214 the higher layer parameter names 
· dl-PRS-ReOffset-r16 to dl-PRS-CombSizeN-and-ReOffset-r16
· mutingOption1-r16 and mutingOption2-r16 to dl-PRS-MutingOption1-r16 and dl-PRS-MutingOption2-r16 respectively
· dl-PRS-MutingPatternList-r16 to dl-PRS-MutingOption1-r16 and dl-PRS-MutingOption2-r16

Feature Lead Response
Recommend implementing proposed changes. In general, it can be done later when editors prepare revision of specification and ask for feedback.

Collection of Views on Original Proposal
Please express your views on proposed corrections.
	Company
	Comments

	Huawei/HiSilicon
	Agree with the Feature Lead Response.

	vivo
	Our preference is actually agree these changes in positioning sessions. Having the agreed changes would be easy for the editors for reference and to incorporate into specifications.

	OPPO
	Agree with FL’s response

	CATT 
	Agree with FL’s response

	ZTE
	Agree with FL’s response

	LG
	Agree with FL’s response

	SS
	Agree with FL’s response

	Qualcomm
	OK

	Ericsson
	OK with the FL response. 

	
	




Summary and Proposal
Based on provided inputs it seems there is no strong preference whether to agree to make changes now or during specification update by editors. Both options were mentioned by FL and seems acceptable by companies. Given that RAN1 has already spend some time on this issue the following is proposed assuming it is acceptable:

Proposal #7-1
· [bookmark: _Hlk48732022]Change names of the following higher layer parameters in the TS 38.214 clause “5.1.6.5 PRS reception procedure” to align with RAN2 specifications 
· ‘nr-DL-PRS-RstdMeasurementInfoRequest-r16’ to ‘NR-DL-TDOA-SignalMeasurementInformation’
· ‘DL-PRS-UE-Rx-Tx-MeasurementInfo’ to ‘NR-Multi-RTT-SignalMeasurementInformation’ respectively.
· Change names of the following higher layer parameter in the TS 38.211 to align with RAN2 specifications
· dl-PRS-SequenceId-r16 to dl-PRS-SequenceID-r16
· Change names of the following higher layer parameters in the TS 38.211 and TS 38.214 to align with RAN2 specifications
· dl-PRS-ReOffset-r16 to dl-PRS-CombSizeN-and-ReOffset-r16
· mutingOption1-r16 to dl-PRS-MutingOption1-r16
· mutingOption2-r16 to dl-PRS-MutingOption2-r16 
· dl-PRS-MutingPatternList-r16 to dl-PRS-MutingOption1-r16 and dl-PRS-MutingOption2-r16
Collection of Views on Revised Proposal
Companies are invited to provide views on Proposal #7-1 in table below
	Company
	Comments

	Huawei/HiSilicon
	OK.
Although our understanding on the intention of the spec text pertaining to the first change should be to specify the functionality of nr-DL-PRS-RstdMeasurementInfoRequest-r16 and nr-UE-RxTxTimeDiffMeasurementInfoRequest-r16 as requesting UE to report the resource ID and resource set ID associated with measurement, the current spec text will need major change to serve that intention, and thus we are OK with the suggested change from vivo.

	Ericsson
	OK with the proposal. we understand the agreement is meant for the editors (no TP required). 

	vivo
	OK.
 
To clarify, the intention of the spec text pertaining to one of the first change is to correct the error IE where Request should be MeasurementInfo. The other correction of the first change is to align with RAN2’s specification.

If we want to be crystal clear, we can say “Change names of the following higher layer parameters in the TS 38.214 clause “5.1.6.5 PRS reception procedure”  in the 1st bullet without mentioning “to align with RAN2 specifications”

	Nokia/NSB
	Okay. 

	ZTE
	OK.

	LG
	OK

	CATT
	OK



Proposal for RAN1 Agreement
Based on received responses it seems Proposal#7-1 is agreeable with modifications proposed by vivo. Therefore, P#7-1 is revised accordingly and recommended for official agreement by RAN1 WG:
Proposal #7-2 (Revision of Proposal #7-1)
· Change names of the following higher layer parameters in the TS 38.214 clause “5.1.6.5 PRS reception procedure” to align with RAN2 specifications 
· ‘nr-DL-PRS-RstdMeasurementInfoRequest-r16’ to ‘NR-DL-TDOA-SignalMeasurementInformation’
· ‘DL-PRS-UE-Rx-Tx-MeasurementInfo’ to ‘NR-Multi-RTT-SignalMeasurementInformation’ respectively.
· Change names of the following higher layer parameter in the TS 38.211 to align with RAN2 specifications
· dl-PRS-SequenceId-r16 to dl-PRS-SequenceID-r16
· Change names of the following higher layer parameters in the TS 38.211 and TS 38.214 to align with RAN2 specifications
· dl-PRS-ReOffset-r16 to dl-PRS-CombSizeN-and-ReOffset-r16
· mutingOption1-r16 to dl-PRS-MutingOption1-r16
· mutingOption2-r16 to dl-PRS-MutingOption2-r16 
· dl-PRS-MutingPatternList-r16 to dl-PRS-MutingOption1-r16 and dl-PRS-MutingOption2-r16

3 Outcome of the E-Mail Discussion [102-e-NR-Pos-01]
The TPs (TP#0-1, #2-1, #3-1) and alignment of parameter names as described in the subsequent sections were agreed by RAN1 WG:
Text Proposal #0-1
Reason for change
· Clarifies SS/PBCH and DL PRS transmission from a non-serving cell when UE receives assistance data on time frequency location of SSB transmissions in the same non-serving cell

TP#0-1 clause 7.4.1.7.3 of the TS 38.211
	< Unchanged parts are omitted >
-	the symbol  is not used by any SS/PBCH block used by a serving cell for downlink PRS transmitted from the same serving cell or any SS/PBCH block from a non-serving cell whose time frequency location is provided to the UE by higher layer indicated by the higher-layer parameter ssb-PositionsInBurst-r16 for downlink PRS transmitted from the same non-serving cell;
< Unchanged parts are omitted >



Text Proposal #2-1
Reason for change
· Resolves uncertainty of current DL PRS duration calculation that uses slots and OFDM symbols without specifying the corresponding subcarrier spacing

TP#2-1 for clause 5.1.6.5 of the TS 38.214
	===================== Unchanged parts omitted ======================
For the case when measurement gap is configured, the UE DL PRS processing capability is defined in [TS 38.306 Clause 4.2.7.2]. For the purpose of DL PRS processing capability, the duration K ms of DL PRS symbols within any P ms window, is calculated by
-	Type 1 duration calculation with UE symbol level buffering capability

-	Type 2 duration calculation with UE slot level buffering capability

-	S is the set of slots based on the numerology of the DL PRS of a serving cell within the P msec window in the positioning frequency layer that contains potential DL PRS resources considering the actual nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS Resource Sets.
-	For Type 1,  is the smallest interval in ms within slot  corresponding to an integer number of OFDM symbols based on the numerology of the DL PRS of a serving cell that covers the union of the potential PRS symbols and determines the PRS symbol occupancy within slot , where the interval  considers the actual nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS resource sets (target and reference).
-	For Type 2,  is the numerology of the DL PRS, and  is the cardinality of the set .
===================== Unchanged parts omitted ======================



Text Proposal #3-1
Reason for change
· Captures UE capability and procedure of additional path report for NR DL-TDOA and NR Multi-RTT positioning in clause 5.1.6.5 of the TS 38.214 to reflect agreement from RAN2

TP#3-1 clause 5.1.6.5 PRS reception procedures of the TS 38.214
	TS 38.214
5.1.6.5   PRS reception procedures
< Unchanged parts are omitted >
The UE may be configured to measure and report, subject to UE capability, up to 4 UE Rx-Tx time difference measurements corresponding to a single configured SRS resource or resource set for positioning. Each measurement corresponds to a single received DL PRS resource or resource set which can be in different positioning frequency layers.
The UE may be configured to measure and report, subject to UE capability, the timing and the quality metrics of up to 2 additional detected paths that are associated with each RSTD or UE Rx – Tx time difference. The timing of each additional path is reported relative to the path timing used for determining nr-RSTD-r16 or nr-UE-RxTxTimeDiff-r16. 
< Unchanged parts are omitted >



Alignment of Parameter Names
The following changes of parameter names were agreed by RAN1 WG for the TS 38.211 and TS 38.214:

· Change names of the following higher layer parameters in the TS 38.214 clause “5.1.6.5 PRS reception procedure” 
· ‘nr-DL-PRS-RstdMeasurementInfoRequest-r16’ to ‘NR-DL-TDOA-SignalMeasurementInformation’
· ‘DL-PRS-UE-Rx-Tx-MeasurementInfo’ to ‘NR-Multi-RTT-SignalMeasurementInformation’ respectively

· Change names of the following higher layer parameter in the TS 38.211 to align with RAN2 specifications
· dl-PRS-SequenceId-r16 to dl-PRS-SequenceID-r16

· Change names of the following higher layer parameters in the TS 38.211 and TS 38.214 to align with RAN2 specifications
· dl-PRS-ReOffset-r16 to dl-PRS-CombSizeN-and-ReOffset-r16
· mutingOption1-r16 to dl-PRS-MutingOption1-r16
· mutingOption2-r16 to dl-PRS-MutingOption2-r16 
· dl-PRS-MutingPatternList-r16 to dl-PRS-MutingOption1-r16 and dl-PRS-MutingOption2-r16
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