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[bookmark: _Ref349588338]1. 	Introduction
This document summarizes the observed issues related to physical-layer procedures to support UE/gNB measurements for NR positioning as submitted in [1] – [12].
[1]		R1-2003409, "Discussion on remaining issues on physical-layer procedures for NR positioning", vivo.
[2]		R1-2003475, "Maintenance of physical-layer procedure for NR positioning", ZTE.
[3]		R1-2003524, "Finalizing physical layer procedures for NR positioning", Huawei, HiSilicon.
[4]		R1-2003635, "Remaining issues on NR Positioning Procedures", CATT.
[5]		R1-2003718, "Maintenance on PHY procedures for NR Positioning", Nokia, Nokia Shanghai Bell.
[6]		R1-2003810, "Remaining details on Measurement Procedures", Futurewei.
[7]		R1-2003889, "Physical-layer procedures to support UE/gNB measurements", Samsung.
[8]		R1-2004055, "Remaining Issues on Physical Layer Procedures for NR Positioning", OPPO.
[9]	R1-2004136, "Remaining details of physical-layer procedure to support UE/gNB measurements", LG Electronics.
[10]	R1-2004472, "Maintenace on Physical-layer procedures for Positioning", Qualcomm Incorporated.
[11]	R1-2004646, "Maintenance of Physical-layer procedures to support UE/gNB measurements", Ericsson.
[12]	R1-2004662, "Discussion on remaining opens of physical layer procedures for NR positioning", Intel Corporation.

[13]	R1-200xxxx, "Additional Guidelines for RAN1#101 e-Meeting Management", RAN1 Chairman.
[14]	R1-2002989, "Summary of Email Discussion [100b-e-NR-Pos-04]".

Meeting guidelines [13]:
· May 18th – 22nd: preparation phase (not for Rel-17 SIs)
· May 18th – 19th: FLs to prepare summary
· May 20th – 22nd: FLs to lead the discussion identifying the set of email threads
· A single email thread is used for Rel-16 WIs with a total number of email thread budget (instead of per sub-agenda budget as for other WIs, as detailed in the next two slides)
· In the email approval phase, multiple email threads may be used (& announced accordingly)
· Note: PLEASE KEEP THE EMAIL DISCUSSION SCOPE PER EMAIL THREAD REASONABLE!
· Too much scope will force Chairman/Vice Chairman to step in to do the necessary cut down using the best judgement  if so, no complaints please.

· email thread budget:
· Positioning: up to 3 in total
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2. 	UE procedures for receiving DL-PRS
2.1	Expected RSTD
	Item #
	Company
	Observations/Proposals
	Specification Text Proposal

	1
	ZTE [2]
	Background:
Agreement (RAN1#98bis):
An expected RSTD value together with uncertainty (search window) is provided to the UE for the TRPs in the assistance data (analogous to LTE).
· expectedRSTD is defined as the time difference with respect to the received DL subframe timings associated with the different TRPs the target device is expected to measure.
· Note: It is assumed that precise TRP transmission time differences are provided to the UE for UE-based positioning (which is in the scope of RAN2).
· Note: RAN2 can optimize the signalling to cover both UE-based and UE-assisted positioning in a single framework.

Proposal 1:
To have clear definition of expectedRSTD, we suggest to have the following text change.
	TP for Clause 5.1.6.5 (PRS reception procedure) of TS 38.214:
[…]
The UE expects to be configured with higher layer parameter nr-DL-PRS-expectedRSTD-r16, which defines the time difference with respect to between the received DL subframe timing the UE is expected to receive DL PRS and the received DL subframe timing the UE is expected to receive DL PRS provided by nr-DL-PRS-ReferenceInfo-r16, and DL-PRS-expectedRSTD-uncertainty-r16, which defines a search window around the nr-DL-PRS-expectedRSTD-r16.
[…]



2.2	SSB measurement for the purpose of positioning
	Item #
	Company
	Observations/Proposals
	Specification Text Proposal

	2
	Huawei [3]
	Background:

Agreement (RAN4#94ebis):
UE is not required to perform additional SSB measurement for the SSB configured as QCL source of PRS resources.

(Ref: 3GPP RAN4, RAN4_94ebis_RRM_Chairman_report_10_Apr_30_EOM, RAN4#94bis-e, eMeeting, 20th April – 30th April, 2020)


Observation 1: 
SSB assistance data provision and related UE capability still make sense from the perspective of network implementation and UE implementation, even if RAN4 agreed that UE is not required to perform additional measurement for the SSB.

Proposal 1: 
RAN1 should capture the following behavior on interpretation of SSB-PRS QCL and SSB-SRS spatial relation:
•	UE is not required to perform additional SSB measurement for the SSB for the sole purpose of positioning, and
•	UE should reuse the measurement on the corresponding SSB during RRM.

Proposal 2: 
Endorse the following TP for Clause 5.1.6.5 of TS 38.214.




NOTE: 	The corresponding proposal for UL SRS 	is listed in scetion 3.1.
	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 DL PRS RSRP measurements have been performed using the same spatial domain filter for reception.
If the UE is configured with DL-PRS-QCL-Info that indicates an SS/PBCH block from a non-serving cell
-	the UE is not required to make additional measurements on the SS/PBCH block for the sole purpose of positioning.
-	the UE should reuse the measurement on the corresponding SS/PBCH block during RRM.
If the UE is configured with DL-PRS-QCL-Info and the QCL relation is between two DL PRS resources, then the UE assumes those DL PRS resources are from the same cell. If DL-PRS-QCL-Info is configured to the UE with ‘QCL-Type-D’ with a source DL-PRS-Resource then the DL-PRS-ResourceSetId and the DL-PRS-ResrouceId of the source DL-PRS-Resource are expected to be indicated to the UE.
[…]



2.3	SSB assistance data
	Item #
	Company
	Observations/Proposals
	Specification Text Proposal

	3
	Huawei [3]
	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


Proposal 4:
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.


Motivation: 
 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 behavior captured in RAN1/RAN2/RAN4 upon receiving the SMTC.
	

	4
	Samsung [7]
	Proposal 1: 
The following working assumption should be confirmed.
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
	



2.4	RX beam indication for DL-AoD positioning
Background: See [14], section 2.

	Item #
	Company
	Observations/Proposals
	Specification Text Proposal

	5
	Huawei [3]
	Proposal 5: 
Conclude that only a binary indicator is used to indicate whether the PRS-RSRP measurements are received using the same Rx beam.
•	PRS-RSRP measurements associated with binary indicator indicating “true” are received using the same Rx beam X
•	PRS-RSRP measurement associated with the binary indicator indicating “false” are received using a different Rx beam from the Rx beam X.
	

	6
	CATT [4]
	[bookmark: _Ref39944988]Proposal 1:
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.
	

	7
	Nokia [5]
	Proposal 1: 
Adpot the TP in Section 3 to clarify the reporting of information on the same Rx beam. 
Proposal 2: 
Send an LS to RAN2 informing them of the above change and addition of higher layer parameter [TheSameRxBeam]. 
	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.
[…]

	8
	Futurewei [6]
	Proposal:
RAN1 should adopt the Interim Proposal 1 as captured by the FL [14] for the definition of the nr-DL-PRS-RxBeamIndex:
· 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.
	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 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.the UE may indicate which DL PRS RSRP measurements have been performed using the same spatial domain filter for reception.
 […]

	9
	OPPO [8]
	
	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.
[…]

	10
	LGE [9]
	Proposal 1:
Send an LS to RAN2 to modify the current NR-DL-AoD-SignalMeasurementInformation-r16 in TS 37.355 to be consistent with the RAN1 agreement.
	

	11
	Intel [12]
	Proposal 1:	 
Endorse Interim Proposal #1 in [14]:
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.
	



2.5	RSTD Reference Selection
	Item #
	Company
	Observations/Proposals
	Specification Text Proposal

	12
	Huawei [3]
	Observation 2: 
Reporting dl-PRS-Id and DL PRS resource ID may imply DL PRS resource set ID does not matter when it comes to the reference selection, which should not be the RAN1 intention.

Proposal 7: 
Endorse the following TP for Clause 5.1.6.5 of TS 38.214.
	TP for Clause 5.1.6.5 (PRS reception procedure) of TS 38.214:
[…]
The UE may be indicated by the network that a DL PRS resources can be used as the reference for the DL RSTD, DL PRS-RSRP, and UE Rx-Tx time difference measurements in a higher layer parameter nr-DL-PRS-ReferenceInfo-r16DL-PRS-RstdReferenceInfo. The reference time indicated by the network to the UE can also be used by the UE to determine how to apply higher layer parameters nr-DL-PRS-expectedRSTD-r16DL-PRS-expectedRSTD and nr-DL-PRS-expectedRSTD-uncerainty-r16DL-PRS-expectedRSTD-uncertainty. The UE expects the reference time to be indicated whenever it is expected to receive the DL PRS. This reference time provided by nr-DL-PRS-ReferenceInfo-r16DL-PRS-RstdReferenceInfo may include an dl-PRS-ID-r16[ID], a DL PRS resource set ID, and optionally a single DL PRS resource ID or a list of DL PRS resource IDs. The UE may use different DL PRS resources or a different DL PRS resource set to determine the reference time for the RSTD measurement as long as the condition that the DL PRS resources used belong to a single DL PRS resource set is met. If the UE chooses to use a different reference time than indicated by the network, then it is expected to report the [ID], the DL PRS resource ID(s) or the DL PRS resource set ID used to determine the reference. 
[…]

	13
	Ericsson [11]
		Proposal 1:
Endorse text proposal 1 in Section 5 for inclusion in 38.214.
	TP for Clause 5.1.6.5 (PRS reception procedure) of TS 38.214:
[…]
The UE may be indicated by the network that a DL PRS resources can be used as the reference for the DL RSTD, DL PRS-RSRP, and UE Rx-Tx time difference measurements in a higher layer parameter nr-DL-PRS-ReferenceInfo-r16DL-PRS-RstdReferenceInfo. The reference time indicated by the network to the UE can also be used by the UE to determine how to apply higher layer parameters nr-DL-PRS-expectedRSTD-r16DL-PRS-expectedRSTD and nr-DL-PRS-expectedRSTD-uncerainty-r16DL-PRS-expectedRSTD-uncertainty. The UE expects the reference time to be indicated whenever it is expected to receive the DL PRS. This reference time provided by nr-DL-PRS-ReferenceInfo-r16DL-PRS-RstdReferenceInfo may include an dl-PRS-ID-r16[ID], a DL PRS resource set ID, and optionally a single DL PRS resource ID or a list of DL PRS resource IDs. The UE may use a different DL PRS resources or a different DL PRS resource set to determine the reference time for the RSTD measurement as long as the condition that the DL PRS resources used belong to a single DL PRS resource set is met. If the UE chooses to use a different reference time than indicated by the network, then it is expected to report the dl-PRS-ID-r16[ID], the DL PRS resource ID(s) or the DL PRS resource set ID used to determine the reference.
[…]



2.6	DL-PRS QCL Info
	Item #
	Company
	Observations/Proposals
	Specification Text Proposal

	14
	OPPO [8]
	The description of QCL for DL PRS is not accurate. The QCL defines the relationship between antenna port(s) and the resource reference signal that provides the QCL reference.
	TP for Clause 5.1.6.5 (PRS reception procedure) of TS 38.214:
[…]
A DL PRS resource is defined by:
[…]
-	dl-PRS-ResourceSymbolOffset-r16 determines the starting symbol of the DL PRS resource within the starting one slot. 
-	dl-PRS-NumSymbols-r16 defines the number of symbols of the DL PRS resource within a slot where the allowable values are given in Clause 7.4.1.7.1 of [4, TS38.211]. 
-	dl-PRS-QCL-Info-r16 defines any quasi-colocation relationship between the PRS port information of the DL PRS resource with and other reference signals. The DL PRS may be configured to be ‘QCL-Type-D’ with a DL PRS or SS/PBCH Block from a serving cell or a non-serving cell. The DL PRS may be configured to be ‘QCL-Type-C’ with a SS/PBCH Block from a serving or non-serving cell. If the DL PRS is configured as both ‘QCL-Type-C’ and ‘QCL-Type-D’ with a SS/PBCH Block then the SSB index indicated should be the same.
[…]



	Item #
	Company
	Observations/Proposals
	Specification Text Proposal

	15
	LGE [9]
	SSB(s) from physical serving/neighbour cell(s) can be configured as a QCL source for both QCL type-C and type-D, while PRS resource is possible only for QCL type-D configuration but support of QCL type-C is necessary to support QCL type-D, so we have a TP for minor change.
	TP for Clause 5.1.6.5 (PRS reception procedure) of TS 38.214:
[…]
- dl-PRS-QCL-Info-r16 defines any quasi-colocation information of the DL PRS resource with other reference signals. The DL PRS may be configured to be ‘QCL-Type-D’ with a DL PRS or SS/PBCH Block from a serving cell or a non-serving cell. The DL PRS may be configured to be ‘QCL-Type-C’ with a DL PRS or SS/PBCH Block from a serving or non-serving cell. If the DL PRS is configured as both ‘QCL-Type-C’ and ‘QCL-Type-D’ with a SS/PBCH Block then the SSB index indicated should be the same.
[…]

	16
	Intel [12]
	Proposal 4:	 
Add additional QCL Type (A or C) for DL PRS when another DL PRS is a target RS.
New QCL type is applicable to both frequency ranges FR1 and FR2.
	



2.7 	Alignments with other Specifications
	Item #
	Company
	Observations/Proposals
	Specification Text Proposal

	17
	vivo [1]
	Background:
Agreement (RAN1#97):
UE can be indicated to report the DL PRS Resource ID(s) or the DL PRS Resource set ID(s) associated with the DL PRS Resource ID(s) or the DL PRS Resource set(s), which are used in determining the UE measurements (DL RSTD, UE Tx-Rx time difference, DL PRS-RSRP) in UE measurement reporting.

Proposal 1:
To align with RAN2, change the parameter name ’DL-PRS-RstdMeasurementInfo’ and ’DL-PRS-UE-Rx-Tx-MeasurementInfo to NR-DL-TDOA-SignalMeasurementInformation and NR-Multi-RTT-SignalMeasurementInformation respectively. 
Proposal 2:
Add the description of the parameter nr-DL-PRS-RstdMeasurementInfoRequest and nr-DL-PRS-UE-Rx-Tx-MeasurementInfoRequest.
Proposal 3: 
Adopt the following text proposal into TS 38.214 for measurement report.
	TP for Clause 5.1.6.5 (PRS reception procedure) of TS 38.214:
[…]
For DL UE positioning measurement reporting in higher layer parameters NR-DL-TDOA-SignalMeasurementInformationDL-PRS-RstdMeasurementInfo or NR-Multi-RTT-SignalMeasurementInformationDL-PRS-UE-Rx-Tx- MeasurementInfo, the UE can be configured by high layer parameter nr-DL-PRS-RstdMeasurementInfoRequest or nr-DL-PRS-UE-Rx-Tx-MeasurementInfoRequest to report the DL PRS resource ID(s) or the DL PRS resource set ID(s) associated with the DL PRS resource(s) or the DL PRS resource set(s) which are used in determining the UE measurements DL RSTD, UE Tx-Rx time difference or the DL PRS-RSRP.
[…]



2.8	UE procedure for determining slot format
	Item #
	Company
	Observations/Proposals
	Specification Text Proposal

	18
	Samsung [7]
	Proposal 2: 
If the UE is configured by higher layers to receive DL PRS in the set of symbols of the slot, the UE does not receives the DL PRS in the set of symbols of the slot if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as uplink if measurement gap is not configured.
	



2.9	UE measurement and reporting
	Item #
	Company
	Observations/Proposals
	Specification Text Proposal

	19
	Samsung [7]
	Proposal 3: 
Following aspects should be supported for UE measurement and report
•	Signalling overhead reduction for DL PRS quality report;
•	Configurable UE measurement window for low complexity and low power consumption.
	





3. 	UE procedures for SRS-for-positioning
3.1	SSB measurement for the purpose of positioning
	Item #
	Company
	Observations/Proposals
	Specification Text Proposal

	20
	Huawei [3]
	Proposal 3:
Endorse the following TP for Clause 6.2.1.4 TS 38.214.



NOTE: 	The corresponding proposal for DL‑PRS is listed in section 2.2.
	TP for Clause 6.2.1.4 (UE sounding procedure for positioning purposes) TS 38.214:
[…]
If the UE is configured with the higher layer parameter spatialRelationInfoPos-r16 and if the reference RS is SS/PBCH block configured on a non-serving cell
-	the UE is not required to make additional measurements on the SS/PBCH block for the sole purpose of positioning.
-	the UE should reuse the measurement on the corresponding SS/PBCH block during RRM.
[…]



3.2	RSRP measurement for pathloss
	Item #
	Company
	Observations/Proposals
	Specification Text Proposal

	21
	Huawei [3]
	Clarify the following understanding:

Proposal 8: 
If UE does not support PRS-RSRP measurement for DL-TDOA or multi-RTT positioning, the pathloss estimate for PRS based SRS OLPC is regarded as not accurate if the PRS is not provided in DL AoD positioning.
•	This holds regardless of whether UE supports PRS based OLPC with respect to the serving cell or non-serving cell.
	



3.3	spatialRelationInfo vs. spatialRelationInfoPos
	Item #
	Company
	Observations/Proposals
	Specification Text Proposal

	22
	CATT [4]
	Proposal 2:
Adopt the following text proposal for UE sounding procedure in 38.214:
	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.
[…]



3.4	Absence of spatialRelationInfo
	Item #
	Company
	Observations/Proposals
	Specification Text Proposal

	23
	OPPO [8]
	The gNB can configure a spatial domain transmission filter for an SRS resource for positioning through configuring spatial relation. If the gNB does not provide spatial relation to one SRS resource, it shall be up to UE implementation to implement spatial domain transmission filter on that SRS resource.
	TP for Clause 6.2.1.4 (UE sounding procedure for positioning purposes) of TS 38.214:
[…]
When the SRS is configured by the higher layer parameter srs-PosResource-r16 and if the higher layer parameter spatialRelationInfoPos-r16 is configured, it contains the ID of the configuration fields of a reference RS according to Clause 6.3.2 of [TS 38.331]. The reference RS can be an SRS configured by the higher layer parameter srs-Resource or srs-PosResource-r16, CSI-RS, SS/PBCH block, or a DL PRS configured on a serving cell or a SS/PBCH block or a DL PRS configured on a non-serving cell. 
The UE is not expected to transmit multiple SRS resources with different spatial relations in the same OFDM symbol.
If the UE is not configured with the higher layer parameter spatialRelationInfoPos-r16 the UE may use a fixed spatial domain transmission filter for transmissions of the SRS configured by the higher layer parameter srs-PosResource-r16across multiple SRS resources or it may use a different spatial domain transmission filter across multiple SRS resources. 
The UE is only expected to transmit an SRS configured the by the higher layer parameter srs-PosResource-r16within the active UL BWP of the UE.
When the configuration of SRS is done by the higher layer parameter srs-PosResource-r16, the UE can only be provided with a single RS source in spatialRelationInfoPos-r16 per SRS resource for positioning.
If an SRS configured by the higher parameter srs-PosResource-r16 collides with a scheduled PUSCH, the SRS is dropped in the symbols where the collision occurs. 
[…]



3.5	Spatial relation fallback procedure
	Item #
	Company
	Observations/Proposals
	Specification Text Proposal

	24
	Intel [12]
	Proposal 2: 
●	Postpone discussion on the need for definition of spatial relation fallback/switch procedure to future release(s) as it does not seem to be a critical issue for Rel.16. 
Conclude that spatial relation handling aspects are left up to UE implementation in Rel.16.
	



3.6	Number of pathloss References
Background: See [14], section 6.3.

	Item #
	Company
	Observations/Proposals
	Specification Text Proposal

	25
	OPPO [8]
	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 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.
[…]

	26
	Intel [12]
	Proposal 3:
Keep phrase “across all cells” in the previously agreed TP, i.e. endorse the following version of TP:
“The UE indicates a capability for a number of pathloss estimates that the UE can simultaneously maintain for all the SRS resource sets configured by SRS-PosResourceSet-r16 across all cells in addition to the up to four pathloss estimates that the UE maintains per serving cell for the PUSCH/PUCCH/SRS transmissions.”
	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.
[…]





4. 	Inter-Frequency UE Rx–Tx time difference measurement
Background: See [14], section 4.2.

	Item #
	Company
	Observations/Proposals
	Specification Text Proposal

	27
	Huawei [3]
	Proposal 6: 
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.
	



	Item #
	Company
	Observations/Proposals
	Specification Text Proposal

	28
	Qualcomm [10]
	Proposal 1:
For each UE Rx-Tx measurement, a UE may report, subject to UE capability:
•	Opt. 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.	
•	Opt. 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.
	





5. 	Identifying items for email discussion

Issue #1: Expected RSTD Clarifications
-	Section:		2.1
-	Items #:		1

	Company
	Priority:
High (essential correction) /
 medium / 
low
	Comments

	FL
	L
	"Nice to have", but not really an essential correction.

	Nokia
	L
	Not critical or necessary. 

	Qualcomm
	L
	Not critical or necessary. 

	CATT
	M
	We think the description of nr-DL-PRS-expectedRSTD-r16 in this clause is not accurate. There is an ambiguity in the meaning of nr-DL-PRS-expectedRSTD-r16. We support to further disucss this issue in this meeting.

	ZTE
	H
	Clarification is needed.

	OPPO
	L
	The description “which defines the time difference with respect to between the received DL subframe timing the UE is expected to receive DL PRS” seems good enough.

	vivo
	L
	Not necessary.

	Huawei/HiSilicon
	L
	With the definition of RSTD in 38.215, wouldn’t the current spec be clear?

	SS
	L
	

	CMCC
	L
	Not necessary

	Futurewei
	L
	

	Ericsson
	L
	Agree with the FL that this is a nice to have clarification, but is not essential.



Issue #2: SSB Measurements for the purpose of positioning
-	Sections:		2.2, 3.1
-	Items #:		2, 20

	Company
	Priority:
High (essential correction) /
 medium / 
low
	Comments

	FL
	L
	Can be dealt with in RAN4 requirements. I understand this is a "recommendation"; i.e., the UE can still make additional measurements, if it wants (i.e., "not required"/"should").  

	Nokia
	L
	Nothing in the current spec says the UE must make a measurement on SSB if there is QCL indication in PRS assistance data, correct? We don’t see any such statement in 38.214. RAN4 has already decided on this and we don’t see anything additional as needed in RAN1 specs. 

	Qualcomm
	L
	This is an agreement of Ran4. It should be captured in RAN4 specificaiton. 

	CATT
	L
	We think it is an implementation issue on whether UE is required to perform additional SSB measurement for the SSB for the sole purpose of positioning. Morevoer, the agreement made in RAN4 assumes whether to measure SSB is up to the UE implementation.

	ZTE
	L
	Recommend to capture in RAN4 specification.

	OPPO
	L
	That should be up to UE implementation. Do not see the motivation to capture it in RAN1 spec.

	vivo
	L
	Do not think this should be discussed and captured in RAN1 specification.

	Huawei/HiSilicon
	H
	We think it is important to even put “not required” in the spec so that gNB has no scheduling restrictions on those SSB symbols.

In additiona, this is also part of the UE feature discussion when we introduced SSB QCL capability with PRS, which may give a wrong impression that if UE supports this feature, UE is somehow required to perform additional measurement, or UE is able to perform additional measurement and receive data at the same time.

	SS
	L
	

	CMCC
	L
	Understand the intention, however, still confused to me why it is needed to clarify once again in RAN1.

	Futurewei
	L
	Should not be in RAN1 Spec

	Ericsson
	L
	Similar to other company comments, we don’t see the need to capture this in RAN1 specifications.



Issue #3: SSB Assistance Data (SMTC parameter)
-	Sections:		2.3
-	Items #:		3, 4

	Company
	Priority:
High (essential correction) /
 medium / 
low
	Comments

	FL
	H
	Seems there are opposite views (i.e., confirm/revert Working Assumption). Since this affects the RAN2 parameter (ASN.1) RAN1 should close this issue.

	Nokia
	M
	There was a note when this agreement was made that “The feasibility of the working assumption above can be assessed by RAN2 and RAN3.” This WA was discussed at great length in RAN1 already. From our view unless RAN2/3 have provided some new input to RAN1 then it would not be that valueable for RAN1 to discuss further. That said if there is room in the email discussions and lots of interest we are okay to have it in scope. 


	Qualcomm
	M
	We are OK to discuss it

	CATT
	H
	The working assum;ption as shown in below should be discussed and closed  in this meeting. (Confirm or Revert)
· Working assumption: Smtc per SSB frequency layer with values: SSB-MTC IE 


	ZTE
	M
	Since UE is not required to perform additional SSB measurement, it’s necessary to discuss it.

	OPPO
	M
	Ok to dicuss it so that we can conclude the “working assumption” part.

	vivo
	M
	OK to discuss and conclude.

	Huawei/HiSilicon
	H
	This issue has been brought in our RAN2 contributions in the last meeting as well, and there was no time to discuss it online. We think it is beneficial for RAN1 to conclude this, so that RAN2 can take actions in the following weeks.

Note that there is no action description for receiving SMTC in the agreement/WS or LS from RAN1.

	SS
	M
	

	CMCC
	H
	OK with FL’s recommendation to address it.

	Futurewei
	M
	Agree with FL that it can be addressed

	Ericsson
	M
	Ok to address this issue.




Issue #4: UE RX beam indication for DL-AoD positioning
-	Sections:		2.4
-	Items #:		5-11

	Company
	Priority:
High (essential correction) /
 medium / 
low
	Comments

	FL
	H
	We should try to close this issue. At least to be crystal clear on RAN1 requirements (and parameter, if any). Specific signalling solutions can be discussed in RAN2.

	Nokia
	H
	The conclusion at the last RAN1 meeting was to take this up again at this meeting and we should try to close it here. 

	Qualcomm
	M
	We should try to conclude it

	CATT
	H
	This issue is a hot topic and 7 companies discussed this issue  in their contributions(including CATT), we support to discuss and close this isse in this meeting.

	ZTE
	H
	Have a conclusion in this meeting.

	OPPO
	H
	We shall have a conclusion on this issue.

	vivo
	M
	OK to discuss and conclude.

	Huawei/HiSilicon
	H
	

	SS
	M
	

	CMCC
	H
	Based on the heavily discussions in the previous meeting, we really need to wrap it up in this meeting.

	Futurewei
	H
	It is time to resolve and close this issue

	Ericsson
	M
	Ok to conclude this in RAN1#101-e.



Issue #5: RSTD Reference
-	Sections:		2.5
-	Items #:		12, 13

	Company
	Priority:
High (essential correction) /
 medium / 
low
	Comments

	FL
	H
	The current text on what the UE should report when it chooses a different reference is not quite clear: DL-PRS-ID, DL-PRS Resource ID, or the DL-PRS Resource Set ID. I would read two options: DL-PRS-ID/DL-PRS Resource ID pair or the PRS Resource Set ID only. 

	Nokia
	M
	Okay to discuss if time.

	Qualcomm
	M
	We should try to conclude it

	CATT
	H
	This issue had been intensively discussed in previous meetingbut no consensus was achieved. We prefer to discss and close this issue in this meeting.

	ZTE
	M
	The report content should be clear.

	OPPO
	M
	We are ok to dicuss it

	vivo
	L
	Not an essential correction.
This issue has been raised multiple times (in RAN1#100-e, RAN1#100b-e and now to RAN1#101-e. It has been intensively discussed in two meetings and no consensus achieved to adopt TP. We don’t feel it’s a wise use of time to repeat the discussion on the same issue over and over again.

	Huawei/HiSilicon
	H
	Suggest to always take the assistance data reference, which was the intention of the agreement.

	SS
	M
	

	CMCC
	H
	

	Futurewei
	M
	Should conclude it this time. 

	Ericsson
	M
	Good to conclude this issue in this meeting.



Issue #6: DL-PRS QCL Info
-	Sections:		2.6
-	Items #:		14, 15, 16

	Company
	Priority:
High (essential correction) /
 medium / 
low
	Comments

	FL
	L
	#14: "Nice to have", but not really essential.
#15/16: QCL Types have been extensively discussed during WI. This issue seems not a correction. 

	Nokia
	L
	Not critical or enhancements. 

	Qualcomm
	L
	Not critical or enhancements.

	CATT
	L
	We prefer not to re-open the discussion about whether adding additional QCL- C for DL PRS when another DL PRS is a target RS.

	ZTE
	L
	Not essential.

	OPPO
	H
	We are not proposing to add additional QCL type.

The problem here is the current text description on QCL is not correct. The QCL is defined as the quasi-colocation relationship between antenna ports and the QCL source reference signal. Please refere to the definition of QCL in Seciton 5.1.5 in TS 38.214
	[bookmark: _Toc11352096][bookmark: _Toc20317986][bookmark: _Toc27299884][bookmark: _Toc29673149][bookmark: _Toc29673290][bookmark: _Toc29674283][bookmark: _Toc36645513]5.1.5	Antenna ports quasi co-location
The UE can be configured with a list of up to M TCI-State configurations within the higher layer parameter PDSCH-Config to decode PDSCH according to a detected PDCCH with DCI intended for the UE and the given serving cell, where M depends on the UE capability maxNumberConfiguredTCIstatesPerCC. Each TCI-State contains parameters for configuring a quasi co-location relationship between one or two downlink reference signals and the DM-RS ports of the PDSCH, the DM-RS port of PDCCH or the CSI-RS port(s) of a CSI-RS resource. The quasi co-location relationship is configured by the higher layer parameter qcl-Type1 for the first DL RS, and qcl-Type2 for the second DL RS (if configured). For the case of two DL RSs, the QCL types shall not be the same, regardless of whether the references are to the same DL RS or different DL RSs. The quasi co-location types corresponding to each DL RS are given by the higher layer parameter qcl-Type in QCL-Info and may take one of the following values: 




	vivo
	L
	Not an essential correction

	Huawei/HiSilicon
	M
	We are OK to have PRS-PRS QCL TypeC, but as it has already been discussed in a couple of meetings, we do not see a fruitful outcome without any external update.

	SS
	M
	

	CMCC
	L
	

	Futurewei
	L
	Not critical correction

	Ericsson
	L
	Issue has been discussed in previous meetings and the correction was not deemed needed.



Issue #7: Specification alignments
-	Sections:		2.7
-	Items #:		17

	Company
	Priority:
High (essential correction) /
 medium / 
low
	Comments

	FL
	L
	A final round of IE name alignments may be required after RAN2 ASN.1 freezing anyhow. Therefore, this issue could be postponed. 

	Nokia
	L
	Editorial. 

	Qualcomm
	L
	Editorial

	CATT
	L
	Agree to postpone this issue.

	ZTE
	L
	Editorial.

	OPPO
	L
	We can wait until the IE name is stable

	vivo
	L
	Fine to postpone editorial TP. But we request that the same and consistent priority rule in terms of editorial changes apply to all discussions in this AI. 

	Huawei/HiSilicon
	M
	Baseline for editor CR.

	SS
	L
	

	CMCC
	L
	

	Futurewei
	L
	

	Ericsson
	L
	Can be handled after RAN2 ASN1 freeze.



Issue #8: UE procedures determining  slot format
-	Sections:		2.8
-	Items #:		18


	Company
	Priority:
High (essential correction) /
 medium / 
low
	Comments

	FL
	L
	A similar Proposal has already been discussed at RAN1#100bis-e, where it was commented that the suggested change is covered by another section in 38.213 (see R1-2002713, section 2.11 and section 4 (Issue #8)).

	Nokia
	L
	Not needed. 

	Qualcomm
	L
	Not needed. 

	CATT
	L
	This issue seems had been discussed in last meeting.

	ZTE
	L
	Not needed.

	vivo
	L
	Not an essential correction.

	Huawei/HiSilicon
	L
	

	SS
	M
	

	CMCC
	L
	

	Futurewei
	L
	

	Ericsson
	L
	Not needed.



Issue #9: UE measurement and reporting
-	Sections:		2.9
-	Items #:		19


	Company
	Priority:
High (essential correction) /
 medium / 
low
	Comments

	FL
	L
	Seems no RAN1 action/correction required.

	Nokia
	L
	Unclear what would be discussed in RAN1 so seem not needed. 

	Qualcomm
	L
	Enhancements and open ended proposals. Lets discuss them in Rel-17

	CATT
	L
	No impact to RAN1 Specifications.

	ZTE
	L
	Unclear intention.

	vivo
	L
	Not an essential correction.

	Huawei/HiSilicon
	H
	We believe the measurement window configuration (similar to SMTC if that is the intention) is a good approach to address our issue proposed in 7.2.8.1. This will also facilitate RAN4 discussion on measurement requirement and address the PRS periodicity issue.
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	SS
	L
	

	CMCC
	L
	Not essential.

	 Futurewei
	L
	

	Ericsson
	L
	



Issue #10: RSRP measurement for pathloss
-	Sections:		3.2
-	Items #:		21


	Company
	Priority:
High (essential correction) /
 medium / 
low
	Comments

	FL
	L
	This seems more a RAN4 issue, and we already sent a general LS to RAN4 from the previous e-meeting.

	Nokia
	L
	Unclear what the RAN1 impact is so suggest not to discuss. 

	Qualcomm
	L
	Not needed. 

	CATT
	M
	This issue is related to the capability signalings for DL PRS-RSRP measurement support for DL-TDOA and multi-RTT positioning, which is under discussion.

	ZTE
	L
	Up to RAN4 to discuss.

	OPPO
	L
	

	vivo
	L
	Not an essential correction/issue in procedure AI. 

	Huawei/HiSilicon
	H
	It may end up with RAN4 setting up the condition, e.g. a PRS-RSRP threshold for accurate pathloss estimate, but UE does not support PRS-RSRP measurement in the first place, as RAN4 does not care about UE PRS-RSRP measurement capabiliy for DL-TDOA and Multi-RTT.

The PRS-RSRP measurement capability is proposed and agreed in the BL, and it would be unclear on the UE behaviour if it is not supported, but the PRS is used as PL reference.

	SS
	M
	

	CMCC
	L
	Not sure if I understand this problem, in such a case, why whould the LMF configure a DL PRS as a source RS for the SRS power control?

	Futurewei
	L
	A clarification that belongs to RAN4

	Ericsson
	L
	Similar understanding as FL.



Issue #11: Clarifications on spatialRelation
-	Sections:		3.3
-	Items #:		22


	Company
	Priority:
High (essential correction) /
 medium / 
low
	Comments

	FL
	H
	The current specification text seems incomplete.

	Nokia
	M
	Okay to discuss but seems more like alignment. 

	Qualcomm
	L
	Aligment/Editorial

	CATT
	H
	This issue can be solved in this meeting to comlete the current specification text, since there are different names of Spatial Relation Information for SRS-MIMO and SRS-Pos. 

	ZTE
	M
	Complete the specification.

	OPPO
	M
	

	vivo
	L
	Editorial. We request that the same and consistent priority rule in terms of editorial changes apply to all discussions in this AI.

	Huawei/HiSilicon
	H
	We have a jumbo TP submitted to 7.2.8.2 (SRS), suggest to merge.

	SS
	M
	

	CMCC
	H
	

	Futurewei
	M
	

	Ericsson
	M
	Unlike Issue #7, this is not a parameter alignment TP.  So, we think it is good to discuss this TP in this e-meeting.



Issue #12: Absence of spatialRelationInfo
-	Sections:		3.4
-	Items #:		23


	Company
	Priority:
High (essential correction) /
 medium / 
low
	Comments

	FL
	L
	"Nice to have", but not really essential.

	Nokia
	L
	Current spec is clear. 

	Qualcomm
	L
	No need

	CATT
	M
	We think it shall be up to UE implementation to implement spatial domain transmission filter on one SRS resource, when the gNB does not provide spatial relation to this SRS resource. Therefore, the TP for this issue is reasonable and can be discussed in this meeting.

	ZTE
	M
	The current descriptionin specification  doesn’t define any UE behavior.

	OPPO
	H
	It shall be up to UE implementation when no spatial relation info is configured.
Given that, we do not need specify anything in the spec.

	vivo
	L
	Not needed.

	Huawei/HiSilicon
	L
	We are OK to keep the tedious text.

	SS
	M
	

	CMCC
	L
	Not necessary.

	Futurewei
	L
	

	Ericsson
	L
	Proposed TP is not necessary.



Issue #13: Spatial Relation Fallback Conclusion
-	Sections:		3.5
-	Items #:		24


	Company
	Priority:
High (essential correction) /
 medium / 
low
	Comments

	FL
	L
	There should be no RAN1 conclusion needed at this point.

	Nokia
	L
	Agree with FL. 

	Qualcomm
	L
	No need

	CATT
	H
	This issue also been discussed in AI 7.2.8.2 in several contributions. It will be better to merge the same issue between 7.2.8.2 and 7.2.8.4. In our point of view, the issue of the UE behavior when spatial relation is not available to one SRS resource can be discussed in this meeting.

	ZTE
	L
	Agree with FL.

	OPPO
	L
	No need

	vivo
	L
	Not needed.

	Huawei/HiSilicon
	M
	Note that RAN2 has already make PRS Resource ID an optional field in the endorse CR R2-2003880.

If we do not discuss this issue, are we OK to handle it over to RAN2 to discuss the optionality of PRS resource ID?

	SS
	L
	

	CMCC
	M
	Noted that some more urgent issues should be addressed first, if there is time, however, we think this issue should be discussed. 

	Futurewei
	L
	

	Ericsson
	L
	Similar comment as FL.



Issue #14: Number of pathloss References
-	Sections:		3.6
-	Items #:		25, 26


	Company
	Priority:
High (essential correction) /
 medium / 
low
	Comments

	FL
	H
	Need to close this point from the previous e-meeting. 

	Nokia
	H
	Seems there is some unclear part to the spec. 

	Qualcomm
	H
	We can close this issue this time

	CATT
	H
	Support to include this issue into the email discussion in this meeting.

	ZTE
	H
	It’s better to discuss in UE feature.

	OPPO
	H
	That is critical clarification to complete the RAN1 spec

	vivo
	H in AI 7.2.11.8
	It’s clear that the issue is in the scope of UE capability. Suggest move to AI 7.2.11.8 for discussion.

	Huawei/HiSilicon
	H
	

	SS
	H
	

	CMCC
	H
	

	Futurewei
	M
	Needs to conclude this meeting

	Ericsson
	H
	



Issue #15: Inter-Frequency UE Rx–Tx time difference measurement
-	Sections:		4
-	Items #:		27, 28

	Company
	Priority:
High (essential correction) /
 medium / 
low
	Comments

	FL
	H
	Need to close this issue from the previous e-meeting. Also related to contributions on AI 7.2.8.3.

	Nokia
	H
	We brought our views to this issue in our contribution to AI 7.2.8.3.

	Qualcomm
	H
	We can close this issue this time

	CATT
	H
	This issue had been discussed in previous meeting and has an impact on LPP specification; we need to close it in this meeting.

	ZTE
	H
	Have a clear conclusion.

	OPPO
	H
	Need to resolve it 

	vivo
	H
	OK to discuss in either AI 7.2.8.3 or 7.2.8.4. No need to duplicate the discussion. 

	Huawei/HiSilicon
	H
	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.

	SS
	M
	OK to discuss

	CMCC
	H
	We should close this issue in this meeting.

	Futurewei
	H
	

	Ericsson
	H
	We can conclude the issue this meeting.  Our views are provided in agenda 7.2.8.3




6. 	Proposed Issues for email discussion
[bookmark: _GoBack]See R1-2004727, "Summary on Scope of NR Positioning E-mail Discussions at RAN1#101-E".
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