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Introduction
In this document, we provide overview of contributions submitted for Rel.16 NR Positioning Maintenance [1]-[8]. In addition, we provide recommendations for the scope of two e-mail discussions planned for this agenda item at the RAN1#104E meeting.
Overview of Remaining Opens
DL PRS Numerology and Measurement Gap
In [OPPO, [1]], the configuration of DL PRS measurement gap for the case of DL PRS resource with a different numerology from DL BWP is discussed and corresponding TP is prepared:
	[bookmark: _Toc29673158][bookmark: _Toc29673299][bookmark: _Toc29674292][bookmark: _Toc36645522][bookmark: _Toc45810567][bookmark: _Toc52457777][bookmark: _Toc11352112][bookmark: _Toc20318002][bookmark: _Toc27299900][bookmark: _Toc29673167][bookmark: _Toc29673308][bookmark: _Toc29674301][bookmark: _Toc36645531]5.1.6.5	PRS reception procedure
*** Unchanged text is omitted ***
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 [12, TS 38.331]. 

The UE assumes that the DL PRS from the serving cell is not mapped to any symbol that contains SS/PBCH block from the serving cell. 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. 
*** Unchanged text is omitted ***



Feature Lead Response
· It is expected to be a common understanding in RAN1
· Similar TP was already discussed at the previous meetings without consensus to capture it (see also comments in R1-2009239 on similar TP for Aspect #9)

Semi-persistent SRS for Positioning Activation
[bookmark: OLE_LINK2]In [ZTE, [2]], it is pointed out that terminology “activated” should be used for semi-persistent SRS for positioning in order to have consistent descriptions in current specification for MAC CE and semi-persistent positioning SRS in clause 6.2.1 of the TS 38.214.
	<TS 38.214 sub-clause 6.2.1 unchanged parts omitted>
For operation in the same carrier, the UE is not expected to be configured on overlapping symbols with a SRS resource configured by the higher layer parameter SRS-PosResource and a SRS resource configured by the higher layer parameter SRS-Resource with resourceType of both SRS resources as 'periodic'.
For operation in the same carrier, the UE is not expected to be activated or triggered to transmit SRS on overlapping symbols with a SRS resource configured by the higher layer parameter SRS-PosResource and a SRS resource configured by the higher layer parameter SRS-Resource with resourceType of both SRS resources as 'semi-persistent' or 'aperiodic'.
For operations in the same carrier, the UE is not expected to be configured on overlapping symbols with more than one SRS resources configured by the higher layer parameter SRS-PosResource with resourceType of the SRS resources as 'periodic'.
For operations in the same carrier, the UE is not expected to be activated or triggered to transmit SRS on overlapping symbols with more than one SRS resources configured by the higher layer parameter SRS-PosResource with resourceType of the SRS resources as 'semi-persistent' or 'aperiodic'.
<unchanged parts omitted>



Feature Lead Response
· Recommended for e-mail discussion / decision to support wording consistency

Association of DL PRS Subcarrier Spacing and Cyclic Prefix
In [ZTE, [2]], it is pointed out that DL PRS resource is explicitly associated with a positioning frequency layer. Therefore, it is proposed that the descriptions of dl-PRS-SubcarrierSpacing and dl-PRS-CyclicPrefix should use similar wordings as dl-PRS-PointA. The corresponding text proposal is provided below:

	<TS 38.214 sub-clause 5.1.6.5 unchanged parts omitted>
A positioning frequency layer is configured by NR-DL-PRS-PositioningFrequencyLayer, consists of one or more DL PRS resource sets and it is defined by:
-	dl-PRS-SubcarrierSpacing defines the subcarrier spacing for the DL PRS resource. All DL PRS resources belonging to the same DL PRS resource set have the same value of dl-PRS-SubcarrierSpacing and all DL PRS resource sets belonging toin the same DL PRS positioning frequency layer have the same value of dl-PRS-SubcarrierSpacing. The supported values of dl-PRS-SubcarrierSpacing are given in Table 4.2-1 of [4, TS38.211].
-	dl-PRS-CyclicPrefix defines the cyclic prefix for the DL PRS resource. All DL PRS Resources belonging to the same DL PRS resource set have the same value of dl-PRS-CyclicPrefix and all DL PRS Resource sets belonging toin the same DL -PRS -positioning frequency layer have the same value of dl-PRS-CyclicPrefix. The supported values of dl-PRS-CyclicPrefix are given in Table 4.2-1 of [4, TS38.211].
-	dl-PRS-PointA defines the absolute frequency of the reference resource block. Its lowest subcarrier is also known as Point A. All DL PRS resources belonging to the same DL PRS resource set have a common Point A and all DL PRS resources sets belonging to the same DL PRS positioning frequency layer have a common Point A.
<unchanged parts omitted>



Feature Lead Response
· Although it is appreciated to clarify specification, it is expected that group has common understanding already
· Current specification is not ambiguous and seems no additional changes are really needed

Change of Cell on DL PRS ID (TP#1 and TP#2)
In [CATT, [3]] it is pointed out that there is no higher layer parameter to indicate the serving or non-serving cell for DL-PRS in the activation command. According to description in section 6.1.3.36 of the TS 38.321, the DL-PRS ID field is used to indicate the DL-PRS resource, when a UE receives an activation command of semi-persistent SRS-Pos.  The following changes are suggested in text proposal provided below:
Text proposal #1

	6.2.1	 UE sounding procedure
----------------------------------------------------- Unchanged part omitted ------------------------------------------------
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource or SRS-PosResource-r16 is set to 'semi-persistent':
-	when a UE receives an activation command, as described in clause 6.1.3.17 or 6.1.3.36 of [10, TS 38.321], for an SRS resource, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the activation command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions on SRS transmission corresponding to the configured SRS resource set shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH. The activation command also contains spatial relation assumptions provided by a list of references to reference signal IDs, one per element of the activated SRS resource set. When the SRS is configured with the higher layer parameter SRS-ResourceSet, each ID in the list refers to a reference SS/PBCH block, NZP CSI-RS resource configured on serving cell indicated by Resource Serving Cell ID field in the activation command if present, same serving cell as the SRS resource set otherwise, or SRS resource configured on serving cell and uplink bandwidth part indicated by Resource Serving Cell ID field and Resource BWP ID field in the activation command if present, same serving cell and bandwidth part as the SRS resource set otherwise. When the SRS is configured with the higher layer parameter SRS-PosResourceSet-r16, each ID in the list of reference signal IDs may refer to a reference SS/PBCH block on a serving or non-serving cell indicated by PCI field in the activation command, NZP CSI-RS resource configured on serving cell indicated by Resource Serving Cell ID field in the activation command if present, same serving cell as the SRS resource set otherwise, or SRS resource configured on serving cell and uplink bandwidth part indicated by Resource Serving Cell ID field and Resource BWP ID field in the activation command if present, same serving cell and bandwidth part as the SRS resource set otherwise, or DL PRS resource associated with a dl-PRS-ID of a serving or non-serving cell indicated by DL-PRS ID field in the activation command if present, same serving cell as the SRS resource set otherwise a higher layer parameter.
----------------------------------------------------- Unchanged part omitted ------------------------------------------------ 



Text proposal #2
In [Nokia, [5]], it is proposed to remove the term cell in the TS 38.214 Section “5.6.1.5 PRS reception procedure”. During RAN1#103-e some instances of this term were changed but others were missed. 

	---- Unchanged texts omitted ----
[bookmark: _Toc11352157][bookmark: _Toc20318047][bookmark: _Toc27299945][bookmark: _Toc29673219][bookmark: _Toc29673360][bookmark: _Toc29674353][bookmark: _Toc36645583][bookmark: _Toc45810632][bookmark: _Toc52457842]5.6.1.5	PRS reception procedure
---- Unchanged texts omitted ----
[bookmark: _Hlk500903520]The UE expects that it will be configured with dl-PRS-ID-r16 each of which is defined such that it may beis associated with multiple DL PRS resource sets from the same cell.   
---- Unchanged texts omitted ----



Feature Lead Response
· Both TPs are recommended for group discussion/decision

Addition of Postfix (-r16)
In [LGE, [6]], it is proposed to update some higher layer parameters and add postfix -r16.  The following TP is proposed to correct it together with one change of SRS-PosResourceSet on SRS-PosResource as shown below.
	[bookmark: _Toc11352156][bookmark: _Toc20318046][bookmark: _Toc27299944][bookmark: _Toc29673218][bookmark: _Toc29673359][bookmark: _Toc29674352][bookmark: _Toc36645582][bookmark: _Toc45810631][bookmark: _Toc52457841]6.2	UE reference signal (RS) procedure
6.2.1	UE sounding procedure
---- Unchanged parts omitted ----

The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying  adjacent OFDM symbols within the last 6 symbols of the slot, or at any symbol location within the slot if resourceMapping-r16 is provided subject to UE capability, where all antenna ports of the SRS resources are mapped to each symbol of the resource. When the SRS is configured with the higher layer parameter SRS-PosResourceSet the higher layer parameter resourceMappingresourceMapping-r16 in SRS-PosResourceSet with an SRS resource occupying  adjacent symbols anywhere within the slot.
---- Unchanged parts omitted ----
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceTyperesourceType-r16 in SRS-Resource or SRS-PosResource is set to 'semi-persistent':
---- Unchanged parts omitted ----
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource or resourceType-r16 in SRS-PosResource is set to 'semi-persistent':
---- Unchanged parts omitted ----




Feature Lead Response
· Post-fix changes seem to be not necessary based on input provided in R1- 2009669
· It is recommended to bring other change “SRS-PosResourceSet” during discussion on 2.12 to avoid multiple discussions on the same section of specification

Clarification on SRS Transmit Power Split
The specification does not distinguish between SRS for MIMO and SRS for positioning. The parameter [image: ] is referring to the SRS for MIMO. It is proposed to clarify it with the following TP:

	[bookmark: _Toc12021449][bookmark: _Toc20311561][bookmark: _Toc26719386][bookmark: _Toc29894817][bookmark: _Toc29899116][bookmark: _Toc29899534][bookmark: _Toc29917271][bookmark: _Toc36498145][bookmark: _Toc45699171][bookmark: _Toc60601288]---------- unchanged text omitted---------------
7.3	Sounding reference signals
For SRS configured with SRS-ResourceSet, a UE splits a linear value [image: ] of the transmit power [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] equally across the configured antenna ports for SRS. 
---------- unchanged text omitted---------------



Feature Lead Response
· It is recommended for e-mail discussion / decision

Misalignment of ‘nr-TimeStamp’ with TS37.355
In [vivo, [4]], the misalignment b/w RAN1 (TS 38.214) and RAN2 (TS 37.355) specifications is discussed with respect to nr-TimeStamp parameter. The values of the time stamp correspond to the reference provided by nr-DL-PRS-ReferenceInfo, which is associated with the reference TRP.  In the TS37.355 [2], the descriptions are written as:
	NR-TimeStamp-r16 ::= SEQUENCE {
	dl-PRS-ID-r16				INTEGER (0..255),
	nr-PhysCellID-r16			NR-PhysCellID-r16			OPTIONAL,	-- Need ON
	nr-CellGlobalID-r16			NCGI-r15					OPTIONAL,	-- Need ON
	nr-ARFCN-r16				ARFCN-ValueNR-r15			OPTIONAL,	-- Need ON
	nr-SFN-r16					INTEGER (0..1023),
	nr-Slot-r16 				CHOICE {
			scs15-r16				INTEGER (0..9),
			scs30-r16				INTEGER (0..19),
			scs60-r16				INTEGER (0..39),
			scs120-r16				INTEGER (0..79)
	},
	...
}

	dl-PRS-ID
This field specifies the DL-PRS ID of the TRP for which the nr-SFN is applicable.


It is observed that from RAN2’s perspective, the ‘nr-TimeStamp’ for each measurement is associated with the TRP indicated by ‘dl-PRS-ID’.
The following text proposal is provided for the TS 38.214 to align it with the TS 37.355.
	TS38.214-g40
< Unchanged parts are 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. The nr-TimeStamp can include the SFN and the slot number for a subcarrier spacing. These values correspond to the dl-PRS-ID for which nr-TimeStamp is applicable the reference which is provided by nr-DL-PRS-ReferenceInfo. 
< Unchanged parts are omitted >



Feature Lead Response
· It is recommended for e-mail discussion / decision. 

Ambiguity for Measurement Gap Request
In [vivo, [4]], it is noticed that according to the TS 38.331, for ‘measurement gap request’, the related higher layer parameter should be ‘LocationMeasurementIndication’.
	· [bookmark: _Toc60777098][bookmark: _Toc60867879]LocationMeasurementIndication
The LocationMeasurementIndication message is used to indicate that the UE is going to either start or stop location related measurement which requires measurement gaps.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
LocationMeasurementIndication message
-- ASN1START
-- TAG-LOCATIONMEASUREMENTINDICATION-START

LocationMeasurementIndication ::=           SEQUENCE {
    criticalExtensions                          CHOICE {
        locationMeasurementIndication               LocationMeasurementIndication-IEs,
        criticalExtensionsFuture                    SEQUENCE {}
    }
}

LocationMeasurementIndication-IEs ::=       SEQUENCE {
    measurementIndication                       SetupRelease {LocationMeasurementInfo},
    lateNonCriticalExtension                    OCTET STRING                                                            OPTIONAL,
    nonCriticalExtension                        SEQUENCE{}                                                              OPTIONAL
}

-- TAG-LOCATIONMEASUREMENTINDICATION-STOP
-- ASN1STOP



The following TP is provided for the TS 38.214 to resolve ambiguity with respect to measurement gap request between specifications (TS 38.214 and TS 38.331).

Text Proposal
	TS 38.214-g40
< Unchanged parts are omitted >
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 via higher layer parameter LocationMeasurementIndication MeasGapConfig [12, TS 38.331]. 
< Unchanged parts are omitted >



Feature Lead Response
· It is recommended for group review and decision

DL PRS Resource / Resource Set IDs Reporting for DL-AOD 
For the UE performing measurement reporting, it can be configured to report related IDs as following [vivo, [4]].
	For DL UE positioning measurement reporting in higher layer parameters NR-DL-TDOA-SignalMeasurementInformation or NR-Multi-RTT-SignalMeasurementInformation the UE can be configured 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 Rx-Tx time difference.


In specification TS 37.355, the related IDs are also applicable to the DL-AOD method.
	NR-DL-AoD-MeasElement-r16 ::= SEQUENCE {
	dl-PRS-ID-r16					INTEGER (0..255),
	nr-PhysCellID-r16				NR-PhysCellID-r16						OPTIONAL,
	nr-CellGlobalID-r16				NCGI-r15								OPTIONAL,
	nr-ARFCN-r16					ARFCN-ValueNR-r15						OPTIONAL,
	nr-DL-PRS-ResourceID-r16		NR-DL-PRS-ResourceID-r16	 			OPTIONAL,
	nr-DL-PRS-ResourceSetID-r16		NR-DL-PRS-ResourceSetID-r16 			OPTIONAL,
	nr-TimeStamp-r16				NR-TimeStamp-r16,
	nr-DL-PRS-RSRP-Result-r16		INTEGER (0..126),
	nr-DL-PRS-RxBeamIndex-r16		INTEGER (1..8)							OPTIONAL, -- Cond SameRx
	nr-DL-AoD-AdditionalMeasurements-r16
									NR-DL-AoD-AdditionalMeasurements-r16	OPTIONAL,
	...
}


The following text proposal is suggested for the TS 38.214 to align it with the TS 37.355.
	TS 38.214-g40
< Unchanged parts are omitted >
For DL UE positioning measurement reporting in higher layer parameters NR-DL-TDOA-SignalMeasurementInformation or NR-Multi-RTT-SignalMeasurementInformation or NR-DL-AoD-SignalMeasurementInformation the UE can be configured 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 Rx-Tx time difference, DL RSRP.
< Unchanged parts are omitted >



Feature Lead Response
· It is recommended for group discussion/decision.
· If it is agreed DL RSRP needs to be changed to DL PRS-RSRP

Editorial Corrections for the TS 38.214
The following editorial corrections for the TS 38.214 were proposed in [vivo, [4]].
	TS38.214-g40
6.2.1 PRS reception procedure
< Unchanged parts are omitted >
-	dl-PRS-CyclicPrefix defines the cyclic prefix for the DL PRS resource. All DL PRS Resources and DL PRS Resource sets in the same DL-PRS-positioningfrequencylayer DL PRS positioning frequency layer have the same value of dl-PRS-CyclicPrefix. The supported values of dl-PRS-CyclicPrefix are given in Table 4.2-1 of [4, TS38.211].
< Unchanged parts are omitted >
A DL PRS resource set is configured by NR-DL-PRS-ResourceSet, consists of one or more DL PRS resources and it is defined by:
…
-	dl-PRS-ResourceRepetitionFactor defines how many times each DL-PRS resource is repeated for a single instance of the DL-PRS resource set and takes values ,. All the DL PRS resources within one resource set have the same resource repetition factor.
< Unchanged parts are omitted >



	TS38.214-g40
6.2.1 UE sounding procedure

The UE may be configured with one or more Sounding Reference Signal (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet or SRS-PosResourceSet. For each SRS resource set configured by SRS-ResourceSet, a UE may be configured with SRS resources (higher layer parameter SRS-Resource), where the maximum value of K is indicated by UE capability [13, 38.306]. When SRS resource set is configured with the higher layer parameter SRS-PosResourceSet, a UE may be configured with 1 SRS resources (higher layer parameter SRS-PosResource), where the maximum value of K is 16. 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 resource 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.
…
The following SRS parameters are semi-statically configurable by higher layer parameter SRS-Resource or SRS-PosResource.
-	srs-ResourceId or SRS-PosResourceId determines SRS resource configuration identity.
-	Number of SRS ports, as defined by the higher layer parameter nrofSRS-Ports and described in Clause 6.4.1.4 of [4, TS 38.211]. If not configured, nrofSRS-Ports is 1.
-	Time domain behaviour of SRS resource configuration, as indicated by the higher layer parameter resourceType, which may be periodic, semi-persistent, aperiodic SRS transmission as defined in Clause 6.4.1.4 of [4, TS 38.211].
-	Slot level periodicity and slot level offset, as defined by the higher layer parameters periodicityAndOffset-p or periodicityAndOffset-sp for an SRS resource of type periodic or semi-persistent, which is configured by SRS-Resource, and periodicityAndOffset-p or periodicityAndOffset-sp for an SRS resource of type periodic or semi-persistent, which is configured by SRS-PosResource. The UE is not expected to be configured with SRS resources in the same SRS resource set SRS-ResourceSet or SRS-PosResourceSet with different slot level periodicities. For an SRS-ResourceSet configured with higher layer parameter resourceType set to 'aperiodic', a slot level offset is defined by the higher layer parameter slotOffset. For an SRS-PosResourceSet configured with higher layer parameter resourceType-r16 set to 'aperiodic-r16', the slot level offset is defined by the higher layer parameter slotOffset-r16 for each SRS resource.
-	Number of OFDM symbols in the SRS resource, starting OFDM symbol of the SRS resource within a slot including repetition factor R, as defined by the higher layer parameter resourceMapping or resourceMapping-r16 and described in Clause 6.4.1.4 of [4, TS 38.211]. If R is not configured, then R is equal to the number of OFDM symbols in the SRS resource.



-	SRS bandwidth and , as defined by the higher layer parameter freqHopping or freqHopping-r16 and described in Clause 6.4.1.4 of [4, TS 38.211]. If not configured, then= 0.


-	Frequency hopping bandwidth,, as defined by the higher layer parameter freqHopping or freqHopping-r16 and described in Clause 6.4.1.4 of [4, TS 38.211]. If not configured, then = 0.
-	Defining frequency domain position and configurable shift, as defined by the higher layer parameters freqDomainPosition and freqDomainShift or freqDomainShift-r16, respectively, and described in Clause 6.4.1.4 of [4, TS 38.211]. If freqDomainPosition is not configured, freqDomainPosition is zero.
-	Cyclic shift, as defined by the higher layer parameter cyclicShift-n2 or cyclicShift-n4 for transmission comb value 2 or 4for an SRS configured by SRS-Resource respectively, and defined by the higher layer parameter cyclicShift-n2-r16, cyclicShift-n4-r16, or cyclicShift-n8-r16 for transmission comb value 2, 4 or 8 for an SRS configured by SRS-PosResource, respectively, and described in Clause 6.4.1.4 of [4, TS 38.211].
-	Transmission comb value, as defined by the higher layer parameter transmissionComb described in Clause 6.4.1.4 of [4, TS 38.211].
-	Transmission comb offset, as defined by the higher layer parameter combOffset-n2 or combOffset-n4 for transmission comb value 2 or 4 for an SRS configured by SRS-Resource respectively, and defined by the higher layer parameter combOffset-n2-r16, combOffset-n4-r16, or combOffset-n8-r16 for transmission comb value 2, 4, or 8 for an SRS configured by SRS-PosResource, respectively, and described in Clause 6.4.1.4 of [4, TS 38.211].
-	SRS sequence ID, as defined by the higher layer parameter sequenceId or sequenceId-r16 in Clause 6.4.1.4 of [4].
…

The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying  adjacent OFDM symbols within the last 6 symbols of the slot, or at any symbol location within the slot if resourceMapping-r16 is provided subject to UE capability, where all antenna ports of the SRS resources are mapped to each symbol of the resource. When the SRS is configured with the higher layer parameter SRS-PosResourceSet the higher layer parameter resourceMapping-r16 in SRS-PosResource with an SRS resource occupying  adjacent symbols anywhere within the slot.
…




Feature Lead Response
·  It is recommended for group discussion/decision.
· The posfix changes “-r16” for resourceMapping parameter seems unnecessary

[bookmark: _Hlk61547742]Misalignment of ‘dl-PRS-r16’ in ‘spatialRelationInfoPos’ 
For aperiodic SRS, description of ‘spatialRelationInfoPos’ for aperiodic SRS-PosResourceSet in TS 38.214 was changed as following to align with the parameter in TS38.331, according to the endorsed CR R1-2009778.
	For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource or SRS-PosResource-r16SRS-PosResource is set to 'aperiodic':
…
-	if the UE is configured with the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16spatialRelationInfoPos containing the ID of a reference 'ssb-Index', 'ssb-IndexServing-r16' or 'ssb-IndexNcell-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16spatialRelationInfoPos contains the ID of a reference 'csi-RS-Index' or 'csi-RS-IndexServing-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, or of the latest reference aperiodic CSI-RS. If the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16spatialRelationInfoPos contains the ID of a reference 'srs' or 'srs-SpatialRelation-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS or of the reference aperiodic SRS. When the SRS is configured by the higher layer parameter SRS-PosResourceSet-r16SRS-PosResourceSet and if the higher layer parameter spatialRelationInfoPos-r16spatialRelationInfoPos contains the ID of a reference 'dl-PRS-r16'dl-PRS-ResourceId-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference DL PRS.


For the description of ‘periodic’ and ‘semi-persistent’ SRS-PosResourceSet, similar descriptions have not been modified. The following TPs are proposed to address this issue.
	TS38.214-g40
< Unchanged parts are omitted >
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource or SRS-PosResource is set to 'periodic':
-if the UE is configured with the higher layer parameter spatialRelationInfo or spatialRelationInfoPos containing the ID of a reference 'ssb-Index', 'ssb-IndexServing-r16', or 'ssb-IndexNcell-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo or spatialRelationInfoPos contains the ID of a reference 'csi-RS-Index' or 'csi-RS-IndexServing-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, if the higher layer parameter spatialRelationInfo or spatialRelationInfoPoscontaining the ID of a reference 'srs' or 'srs-spatialRelation-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS. When the SRS is configured by the higher layer parameter SRS-PosResource and if the higher layer parameter spatialRelationInfoPos contains the ID of a reference 'dl-PRS-ResourceId-r16'' dl-PRS-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference DL PRS.

< Unchanged parts are omitted >
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource or SRS-PosResource is set to 'semi-persistent':
…
-	if the UE is configured with the higher layer parameter spatialRelationInfo or spatialRelationInfoPos containing the ID of a reference 'ssb-Index', 'ssb-IndexServing-r16', or 'ssb-IndexNcell-r16' the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo or spatialRelationInfoPos contains the ID of a reference 'csi-RS-Index' or 'csi-RS-IndexServing-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, if the higher layer parameter spatialRelationInfo or spatialRelationInfoPos contains the ID of a reference 'srs' or 'srs-SpatialRelation-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS. When the SRS is configured by the higher layer parameter SRS-PosResourceSet and if the higher layer parameter spatialRelationInfoPos contains the ID of a reference'dl-PRS-ResourceId-r16'' dl-PRS-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference DL PRS.
< Unchanged parts are omitted >



Feature Lead Response
· It is recommended for group discussion / decision
· It seems change in proposed TP is needed (i.e. replace dl-PRS-r16 to dl-PRS-ID-r16)

Corrections to Positioning SRS and Higher Layer Parameters
In [Huawei, [7]], the corrections to positioning SRS and higher layer parameters are proposed. In summary, the following changes are proposed in draft CR:
· Change #1: Terminology “cell”, which may be discussed in 2.4
· Change #2: Clarification of positioning SRS carrier switching
· Change #3: Fixing “-r16” suffix
· Change #4: one editorial change below
· “The UE is only expected to transmit an SRS configured the by the higher layer parameter SRS-PosResource within the active UL BWP of the UE.”


	[bookmark: _Toc60777143]5.1.6.5	PRS reception procedure
The UE can be configured with one or more DL PRS resource set configuration(s) as indicated by the higher layer parameters NR-DL-PRS-ResourceSet and NR-DL-PRS-Resource as defined by Clause 6.4.3 [17, TS 37.355]. Each DL PRS resource set consists of K≥1 DL PRS resource(s) where each has an associated spatial transmission filter. The UE can be configured with one or more DL PRS positioning frequency layer configuration(s) as indicated by the higher layer parameter NR-DL-PRS-PositioningFrequencyLayer. A DL PRS positioning frequency layer is defined as a collection of DL PRS resource sets which have common parameters configured by NR-DL-PRS-PositioningFrequencyLayer.
The UE assumes that the following parameters for each DL PRS resource(s) are configured via higher layer parameters NR-DL-PRS-PositioningFrequencyLayer, NR-DL-PRS-ResourceSet and NR-DL-PRS-Resource.
A positioning frequency layer is configured by NR-DL-PRS-PositioningFrequencyLayer, consists of one or more DL PRS resource sets and it is defined by:
-	dl-PRS-SubcarrierSpacing defines the subcarrier spacing for the DL PRS resource. All DL PRS resources and DL PRS resource sets in the same DL PRS positioning frequency layer have the same value of dl-PRS-SubcarrierSpacing. The supported values of dl-PRS-SubcarrierSpacing are given in Table 4.2-1 of [4, TS38.211].
-	dl-PRS-CyclicPrefix defines the cyclic prefix for the DL PRS resource. All DL PRS Resources and DL PRS Resource sets in the same DL-PRS-positioningfrequencylayer have the same value of dl-PRS-CyclicPrefix. The supported values of dl-PRS-CyclicPrefix are given in Table 4.2-1 of [4, TS38.211].
-	dl-PRS-PointA defines the absolute frequency of the reference resource block. Its lowest subcarrier is also known as Point A. All DL PRS resources belonging to the same DL PRS resource set have common Point A and all DL PRS resources sets belonging to the same DL PRS positioning frequency layer have a common Point A.
The UE expects that it will be configured with dl-PRS-ID each of which is defined such that it is associated with multiple DL PRS resource sets from the same cellpoint. The UE expects that one of these dl-PRS-ID along with a nr-DL-PRS-ResourceSetID and a nr-DL-PRS-ResourceID-r16 can be used to uniquely identify a DL PRS resource. 
A DL PRS resource set is configured by NR-DL-PRS-ResourceSet, consists of one or more DL PRS resources and it is defined by:
-	nr-DL-PRS-ResourceSetID defines the identity of the DL PRS resource set configuration. 
[bookmark: _Hlk39646216]-	dl-PRS-Periodicity-and-ResourceSetSlotOffset defines the DL PRS resource periodicity and takes values slots, where for dl-PRS-SubcarrierSpacing=15, 30, 60 and 120 kHz respectively and the slot offset for DL PRS resource set with respect to SFN0 slot 0. All the DL PRS resources within one DL PRS resource set are configured with the same DL PRS resource periodicity. 
-	dl-PRS-ResourceRepetitionFactor defines how many times each DL-PRS resource is repeated for a single instance of the DL-PRS resource set and takes values ,. All the DL PRS resources within one resource set have the same resource repetition factor.
-	dl-PRS-ResourceTimeGap defines the offset in number of slots between two repeated instances of a DL PRS resource with the same nr-DL-PRS-ResourceSetId within a single instance of the DL PRS resource set. The UE only expects to be configured with dl-PRS-ResourceTimeGap if dl-PRS-ResourceRepetitionFactor is configured with value greater than 1. The time duration spanned by one instance of a nr-DL-PRS-ResourceSet is not expected to exceed the configured value of DL PRS periodicity. All the DL PRS resources within one resource set have the same value of dl-PRS-ResourceTimeGap.
-	dl-PRS-MutingOption1 and dl-PRS-MutingOption2 define the time locations where the DL PRS resource is expected to not be transmitted for a DL PRS resource set. If dl-PRS-MutingOption1 is configured, each bit in the bitmap of dl-PRS-MutingOption1 corresponds to a configurable number provided by higher layer parameter dl-prs-MutingBitRepetitionFactor of consecutive instances of a DL PRS resource set where all the DL PRS resources within the set are muted for the instance that is indicated to be muted. The length of the bitmap can be {2, 4, 6, 8, 16, 32} bits. If dl-PRS-MutingOption2 is configured each bit in the bitmap of dl-PRS-MutingOption2 corresponds to a single repetition index for each of the DL PRS resources within each instance of a nr-DL-PRS-ResourceSet and the length of the bitmap is equal to the values of dl-PRS-ResourceRepetitionFactor. Both dl-PRS-MutingOption1 and dl-PRS-MutingOption2 may be configured at the same time in which case the logical AND operation is applied to the bit maps as described in Clause 7.4.1.7.4 of [4, TS 38.211].
-	NR-DL-PRS-SFN0-Offset defines the time offset of the SFN0 slot 0 for the transmitting celldl-PRS-ID with respect to SFN0 slot 0 of the reference cell. 
-	dl-PRS-ResourceList determines the DL PRS resources that are contained within one DL PRS resource set. 
-	dl-PRS-CombSizeN defines the comb size of a DL PRS resource where the allowable values are given in Clause 7.4.1.7.3 of [TS38.211]. All DL PRS resource sets belonging to the same positioning frequency layer have the same value of dl-PRS-CombSizeN.
-	dl-PRS-ResourceBandwidth defines the number of resource blocks configured for DL PRS transmission. The parameter has a granularity of 4 PRBs with a minimum of 24 PRBs and a maximum of 272 PRBs. All DL PRS resources sets within a positioning frequency layer have the same value of dl-PRS-ResourceBandwidth.
-	dl-PRS-StartPRB defines the starting PRB index of the DL PRS resource with respect to reference Point A, where reference Point A is given by the higher-layer parameter dl-PRS-PointA. The starting PRB index has a granularity of one PRB with a minimum value of 0 and a maximum value of 2176 PRBs. All DL PRS resource sets belonging to the same positioning frequency layer have the same value of dl-PRS-StartPRB.
-	dl-PRS-NumSymbols defines the number of symbols of the DL PRS resource within a slot where the allowable values are given in Clause 7.4.1.7.3 of [4, TS38.211].
A DL PRS resource is defined by:
-	nr-DL-PRS-ResourceID determines the DL PRS resource configuration identity. All DL PRS resource IDs are locally defined within a DL PRS resource set.
-	dl-PRS-SequenceID is used to initialize cinit value used in pseudo random generator as described in Clause 7.4.1.7.2  [4, TS 38.211] for generation of DL PRS sequence for a given DL PRS resource.
-	dl-PRS-CombSizeN-AndReOffset defines the starting RE offset of the first symbol within a DL PRS resource in frequency. The relative RE offsets of the remaining symbols within a DL PRS resource are defined based on the initial offset and the rule described in Clause 7.4.1.7.3 of [4, TS 38.211]. 
-	dl-PRS-ResourceSlotOffset determines the starting slot of the DL PRS resource with respect to corresponding DL PRS resource set slot offset.
-	dl-PRS-ResourceSymbolOffset determines the starting symbol of a slot configured with the DL PRS resource. 
-	dl-PRS-QCL-Info defines any quasi co-location information of the DL PRS resource with other reference signals. The DL PRS may be configured with QCL 'typeD' with a DL PRS from a serving cell or a non-serving cell, or with rs-Type set to 'typeC', 'typeD', or 'typeC-plus-typeD' with a SS/PBCH Block from a serving or non-serving cell.
The UE assumes constant EPRE is used for all REs of a given DL PRS resource.
The UE may be indicated by the network that DL PRS resource(s) 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. The reference 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 and nr-DL-PRS-ExpectedRSTD-Uncerainty. The UE expects the reference to be indicated whenever it is expected to receive the DL PRS. This reference provided by nr-DL-PRS-ReferenceInfo may include a dl-PRS-ID, a DL PRS resource set ID, and optionally a single DL PRS resource ID or a list of DL PRS resource IDs [17, TS 37.355]. The UE may use different DL PRS resources or a different DL PRS resource set to determine the reference 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 than indicated by the network, then it is expected to report the dl-PRS-ID, the DL PRS resource ID(s) or the DL PRS resource set ID used to determine the reference. 
[bookmark: _Hlk24184832]The UE may be configured to report quality metrics NR-TimingQuality corresponding to the DL RSTD and UE Rx-Tx time difference measurements which include the following fields:
-	timingQualityValue which provides the best estimate of the uncertainty of the measurement
-	timingQualityResolution which specifies the resolution levels used in the timingQualityValue field.
The UE expects to be configured with higher layer parameter nr-DL-PRS-ExpectedRSTD, which defines the time difference with respect to the received DL subframe timing the UE is expected to receive DL PRS, and nr-DL-PRS-ExpectedRSTD-Uncertainty, which defines a search window around the nr-DL-PRS-ExpectedRSTD.
For DL UE positioning measurement reporting in higher layer parameters NR-DL-TDOA-SignalMeasurementInformation or NR-Multi-RTT-SignalMeasurementInformation the UE can be configured 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 Rx-Tx time difference.
[bookmark: _Hlk21966487]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. The nr-TimeStamp 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. 
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 [12, TS 38.331]. 
The UE assumes that the DL PRS from the serving cell is not mapped to any symbol that contains SS/PBCH block from the serving cell. 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. 
The UE may be configured to measure and report, subject to UE capability, up to 4 DL RSTD measurements per pair of dl-PRS-ID with each measurement between a different pair of DL PRS resources or DL PRS resource sets within the DL PRS configured for those dl-PRS-ID. The up to 4 measurements being performed on the same pair of dl-PRS-ID and all DL RSTD measurements in the same report use a single reference timing. 
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 associated with the same dl-PRS-ID. When the UE reports DL PRS-RSRP measurements from one DL PRS resource set, the UE may indicate which DL PRS-RSRP measurements associated with the same higher layer parameter nr-DL-PRS-RxBeamIndex  [17, TS 37.355] have been performed using the same spatial domain filter for reception if for each nr-DL-PRS-RxBeamIndex reported there are at least 2 DL PRS-RSRP measurements associated with it within the DL PRS resource set.
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 or nr-UE-RxTxTimeDiff.
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 associated with the same dl-PRS-ID. If DL-PRS-QCL-Info is configured to the UE with qcl-Type set to 'type-D' with a source DL-PRS-Resource then the nr-DL-PRS-ResourceSetId and the nr-DL-PRS-ResourceId of the source DL PRS resource are expected to be indicated to the UE.
UE is not expected to process DL PRS without configuration of measurement gap.
Within a positioning frequency layer, 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 being the highest priority for measurement, and the following priority is assumed:
-	Up to 64 dl-PRS-IDs of the frequency layer are sorted according to priority;
-	Up to 2 DL PRS resource sets per dl-PRS-ID of the frequency layer are sorted according to priority.
For the case when measurement gap is configured, the UE DL PRS processing capability is defined in [TS 37.355]. For the purpose of DL PRS processing capability, the duration K msec of DL PRS symbols within P msec window corresponding to the maximum PRS periodicity in a positioning frequency layer, 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 msec 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 ======================
[bookmark: _Toc60777208]6.2.1	UE sounding procedure

The UE may be configured with one or more Sounding Reference Signal (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet or SRS-PosResourceSet. For each SRS resource set configured by SRS-ResourceSet, a UE may be configured with SRS resources (higher layer parameter SRS-Resource), where the maximum value of K is indicated by UE capability [13, 38.306]. When SRS is configured with the higher layer parameter SRS-PosResourceSet, a UE may be configured with SRS resources (higher layer parameter SRS-PosResource), where the maximum value of K is 16. 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.
For aperiodic SRS at least one state of the DCI field is used to select at least one out of the configured SRS resource set(s).
The following SRS parameters are semi-statically configurable by higher layer parameter SRS-Resource or SRS-PosResource.
-	srs-ResourceId or SRS-PosResourceId determines SRS resource configuration identity.
[bookmark: _Hlk512512251]-	Number of SRS ports as defined by the higher layer parameter nrofSRS-Ports and described in Clause 6.4.1.4 of [4, TS 38.211]. If not configured, nrofSRS-Ports is 1.
-	Time domain behaviour of SRS resource configuration as indicated by the higher layer parameter resourceType, which may be periodic, semi-persistent, aperiodic SRS transmission as defined in Clause 6.4.1.4 of [4, TS 38.211].
-	Slot level periodicity and slot level offset as defined by the higher layer parameters periodicityAndOffset-p or periodicityAndOffset-sp for an SRS resource of type periodic or semi-persistent, which is configured by SRS-Resource, and periodicityAndOffset-p or periodicityAndOffset-sp for an SRS resource of type periodic or semi-persistent, which is configured by SRS-PosResource. The UE is not expected to be configured with SRS resources in the same SRS resource set SRS-ResourceSet or SRS-PosResourceSet with different slot level periodicities. For an SRS-ResourceSet configured with higher layer parameter resourceType set to 'aperiodic', a slot level offset is defined by the higher layer parameter slotOffset. For an SRS-PosResourceSet configured with higher layer parameter resourceType-r16 set to 'aperiodic-r16', the slot level offset is defined by the higher layer parameter slotOffset-r16 for each SRS resource.
-	Number of OFDM symbols in the SRS resource, starting OFDM symbol of the SRS resource within a slot including repetition factor R as defined by the higher layer parameter resourceMapping or resourceMapping-r16 and described in Clause 6.4.1.4 of [4, TS 38.211]. If R is not configured, then R is equal to the number of OFDM symbols in the SRS resource.



[bookmark: _Hlk496600036]-	SRS bandwidth and , as defined by the higher layer parameter freqHopping or freqHopping-r16 and described in Clause 6.4.1.4 of [4, TS 38.211]. If not configured, then= 0.


-	Frequency hopping bandwidth, , as defined by the higher layer parameter freqHopping or freqHopping-r16 and described in Clause 6.4.1.4 of [4, TS 38.211]. If not configured, then = 0.
-	Defining frequency domain position and configurable shift, as defined by the higher layer parameters freqDomainPosition and freqDomainShift or freqDomainShift-r16, respectively, and described in Clause 6.4.1.4 of [4, TS 38.211]. If freqDomainPosition is not configured, freqDomainPosition is zero.
-	Cyclic shift, as defined by the higher layer parameter cyclicShift-n2, or cyclicShift-n4, or cyclicShift-n8 for transmission comb value 2 or 4for an SRS configured by SRS-Resource respectively, and defined by the higher layer parameter cyclicShift-n2-r16, cyclicShift-n4-r16, or cyclicShift-n8-r16 for transmission comb value 2, 4 or 8 for an SRS configured by SRS-PosResource, respectively, and described in Clause 6.4.1.4 of [4, TS 38.211].
-	Transmission comb value as defined by the higher layer parameter transmissionComb described in Clause 6.4.1.4 of [4, TS 38.211].
-	Transmission comb offset as defined by the higher layer parameter combOffset-n2, or combOffset-n4, and combOffset-n8 for transmission comb value 2 or 4 for an SRS configured by SRS-Resource respectively, and defined by the higher layer parameter combOffset-n2-r16, combOffset-n4-r16, or combOffset-n8-r16 for transmission comb value 2, 4, or 8 for an SRS configured by SRS-PosResource, respectively, and described in Clause 6.4.1.4 of [4, TS 38.211].
-	SRS sequence ID as defined by the higher layer parameter sequenceId or sequenceId-r16 in Clause 6.4.1.4 of [4].
-	The configuration of the spatial relation between a reference RS and the target SRS, where the higher layer parameter spatialRelationInfo or spatialRelationInfoPos, if configured, contains the ID of the reference RS. The reference RS may be an SS/PBCH block, CSI-RS configured on serving cell indicated by higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise, or an SRS configured on uplink BWP indicated by the higher layer parameter uplinkBWP or uplinkBWP-r16, and serving cell indicated by the higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise. When the target SRS is configured by the higher layer parameter SRS-PosResourceSet, the reference RS may also be a DL PRS configured on a serving cell or a non-serving cell indicated by the higher layer parameter dl-PRS, or an SS/PBCH block of a non-serving cell indicated by the higher layer parameter ssb-Ncell.

[bookmark: _Hlk495170565][bookmark: _Hlk498637686]The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying  adjacent OFDM symbols within the last 6 symbols of the slot, or at any symbol location within the slot if resourceMapping-r16 is provided subject to UE capability, where all antenna ports of the SRS resources are mapped to each symbol of the resource. When the SRS is configured with the higher layer parameter SRS-PosResourceSet the higher layer parameter resourceMapping in SRS-PosResource with an SRS resource occupying  adjacent symbols anywhere within the slot.
If a PUSCH with a priority index 0 and SRS configured by SRS-Resource are transmitted in the same slot on a serving cell, the UE may only be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS. 
If a PUSCH transmission with a priority index 1 or a PUCCH transmission with a priority index 1 would overlap in time with an SRS transmission on a serving cell, the UE does not transmit the SRS in the overlapping symbol(s).
[bookmark: _Hlk497223612][bookmark: _Hlk512515572]For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource or SRS-PosResource is set to 'periodic':
[bookmark: _Hlk512513074]-	if the UE is configured with the higher layer parameter spatialRelationInfo or spatialRelationInfoPos containing the ID of a reference 'ssb-Index', 'ssb-IndexServing-r16', or 'ssb-IndexNcell-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo or spatialRelationInfoPos contains the ID of a reference 'csi-RS-Index' or 'csi-RS-IndexServing-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, if the higher layer parameter spatialRelationInfo or spatialRelationInfoPos containing the ID of a reference 'srs' or 'srs-spatialRelation-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS. When the SRS is configured by the higher layer parameter SRS-PosResource and if the higher layer parameter spatialRelationInfoPos contains the ID of a reference 'dl-PRS-ResourceId-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference DL PRS.
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource or SRS-PosResource is set to 'semi-persistent':
-	when a UE receives an activation command, as described in clause 6.1.3.17 or 6.1.3.36 of [10, TS 38.321], for an SRS resource, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the activation command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions on SRS transmission corresponding to the configured SRS resource set shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH. The activation command also contains spatial relation assumptions provided by a list of references to reference signal IDs, one per element of the activated SRS resource set. When the SRS is configured with the higher layer parameter SRS-ResourceSet, each ID in the list refers to a reference SS/PBCH block, NZP CSI-RS resource configured on serving cell indicated by Resource Serving Cell ID field in the activation command if present, same serving cell as the SRS resource set otherwise, or SRS resource configured on serving cell and uplink bandwidth part indicated by Resource Serving Cell ID field and Resource BWP ID field in the activation command if present, same serving cell and bandwidth part as the SRS resource set otherwise. When the SRS is configured with the higher layer parameter SRS-PosResourceSet, each ID in the list of reference signal IDs may refer to a reference SS/PBCH block on a serving or non-serving cell indicated by PCI field in the activation command, NZP CSI-RS resource configured on serving cell indicated by Resource Serving Cell ID field in the activation command if present, same serving cell as the SRS resource set otherwise, or SRS resource configured on serving cell and uplink bandwidth part indicated by Resource Serving Cell ID field and Resource BWP ID field in the activation command if present, same serving cell and bandwidth part as the SRS resource set otherwise, or DL PRS of a serving or non-serving cell indicated by a higher layer parameter.
[bookmark: _Hlk512330606]-	if an SRS resource in the activated resource set is configured with the higher layer parameter spatialRelationInfo or spatialRelationInfoPos, the UE shall assume that the ID of the reference signal in the activation command overrides the one configured in spatialRelationInfo or spatialRelationInfoPos.
-	when a UE receives a deactivation command [10, TS 38.321] for an activated SRS resource set, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the deactivation command, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of SRS transmission corresponding to the deactivated SRS resource set shall apply starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH.
-	if the UE is configured with the higher layer parameter spatialRelationInfo or spatialRelationInfoPos containing the ID of a reference 'ssb-Index', 'ssb-IndexServing-r16', or 'ssb-IndexNcell-r16' the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo or spatialRelationInfoPos contains the ID of a reference 'csi-RS-Index' or 'csi-RS-IndexServing-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, if the higher layer parameter spatialRelationInfo or spatialRelationInfoPos contains the ID of a reference 'srs' or 'srs-SpatialRelation-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS. When the SRS is configured by the higher layer parameter SRS-PosResourceSet and if the higher layer parameter spatialRelationInfoPos contains the ID of a reference 'dl-PRS-ResourceId-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference DL PRS.
If the UE has an active semi-persistent SRS resource configuration and has not received a deactivation command, the semi-persistent SRS configuration is considered to be active in the UL BWP which is active, otherwise it is considered suspended.
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource or SRS-PosResource is set to 'aperiodic':
-	the UE receives a configuration of SRS resource sets,
[bookmark: _Hlk515880410]-	the UE receives a downlink DCI, a group common DCI, or an uplink DCI based command where a codepoint of the DCI may trigger one or more SRS resource set(s). For SRS in a resource set with usage set to 'codebook' or 'antennaSwitching', the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2  symbols and an additional time duration  Tswitch. Otherwise, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 +14 symbols and an additional time duration Tswitch. The minimal time interval unit of OFDM symbol is counted based on the minimum subcarrier spacing given by min(µPDCCH, µUL) where µUL is given by min(µUL,carrier1, µUL,carrier2, µSRS) when the UE is configured with the higher layer parameter uplinkTxSwitchingOption set to 'dualUL' for uplink carrier aggregation, and by µSRS otherwise. µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively. 
-	Tswitch, µUL,carrier1 and µUL,carrier2 are defined in clause 6.4.

-	If the UE receives the DCI triggering aperiodic SRS in slot n and except when SRS is configured with the higher layer parameter SRS-PosResource, the UE transmits aperiodic SRS in each of the triggered SRS resource set(s) in slot , if UE is configured with ca-SlotOffset for at least one of the triggered and triggering cell,  Ks =[image: ], otherwise, and where 
-	k is configured via higher layer parameter slotOffset for each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively;

-	 and are the  and the, respectively, which are determined by higher-layer configured ca-SlotOffset for the cell receiving the PDCCH,  and  are the [image: ] and the [image: ], respectively, which are determined by higher-layer configured ca-SlotOffset for the cell transmitting the SRS, as defined in [4, TS 38.211] clause 4.5. 

-	If the UE receives the DCI triggering aperiodic SRS in slot n and when SRS is configured with the higher layer parameter SRS-PosResource, the UE transmits every aperiodic SRS resource in each of the triggered SRS resource set(s) in slot , if UE is configured with ca-SlotOffset for at least one of the triggered and triggering cell, Ks =[image: ], otherwise, and where 
-	k is configured via higher layer parameter slotOffset for each aperiodic SRS resource in each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively;

-	 and are the  and the, respectively, which are determined by higher-layer configured ca-SlotOffset for the cell receiving the PDCCH,  and  are the [image: ] and the [image: ], respectively, which are determined by higher-layer configured ca-SlotOffset for the cell transmitting the SRS, as defined in [4, TS 38.211] clause 4.5.
-	if the UE is configured with the higher layer parameter spatialRelationInfo or spatialRelationInfoPos containing the ID of a reference 'ssb-Index', 'ssb-IndexServing-r16' or 'ssb-IndexNcell-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo or spatialRelationInfoPos contains the ID of a reference 'csi-RS-Index' or 'csi-RS-IndexServing-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, or of the latest reference aperiodic CSI-RS. If the higher layer parameter spatialRelationInfo or spatialRelationInfoPos contains the ID of a reference 'srs' or 'srs-SpatialRelation-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS or of the reference aperiodic SRS. When the SRS is configured by the higher layer parameter SRS-PosResourceSet and if the higher layer parameter spatialRelationInfoPos contains the ID of a reference 'dl-PRS-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference DL PRS.
-	when a UE receives an spatial relation update command, as described in clause 6.1.3.26 of [10, TS 38.321], for an SRS resource configured with the higher layer parameter SRS-Resource, and when the HARQ-ACK corresponding to the PDSCH carrying the update command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions on updating spatial relation for the SRS resource shall be applied for SRS transmission starting from the first slot that is after slot The update command contains spatial relation assumptions provided by a list of references to reference signal IDs, one per element of the updated SRS resource set. Each ID in the list refers to a reference SS/PBCH block, NZP CSI-RS resource configured on serving cell indicated by Resource Serving Cell ID field in the update command if present, same serving cell as the SRS resource set otherwise, or SRS resource configured on serving cell and uplink bandwidth part indicated by Resource Serving Cell ID field and Resource BWP ID field in the update command if present, same serving cell and bandwidth part as the SRS resource set otherwise. When the UE is configured with the higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching', the UE shall not expect to be configured with different spatial relations for SRS resources in the same SRS resource set.
====================== Unchanged parts ======================
[bookmark: _Toc29673223][bookmark: _Toc29673364][bookmark: _Toc29674357][bookmark: _Toc36645587][bookmark: _Toc45810636][bookmark: _Toc60777212]6.2.1.4	UE sounding procedure for positioning purposes
When the SRS is configured by the higher layer parameter SRS-PosResource and if the higher layer parameter spatialRelationInfoPos 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, 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 the UE may use a fixed spatial domain transmission filter for transmissions of the SRS configured by the higher layer parameter SRS-PosResource across 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 within the active UL BWP of the UE.
When the configuration of SRS is done by the higher layer parameter SRS-PosResource, the UE can only be provided with a single RS source in spatialRelationInfoPos per SRS resource for positioning.
For operation on the same carrier, if an SRS configured by the higher parameter SRS-PosResource collides with a scheduled PUSCH, the SRS is dropped in the symbols where the collision occurs. 
The UE does not expect to be configured with SRS-PosResource on a BWP carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured with for PUSCH/PUCCH transmission.




Feature Lead Response
· Recommend for e-mail discussion / decision
· It is probably better to split discussion on sub-topics (e.g. DL PRS and UL SRS for positioning)

Discussion on LS from RAN3
RAN3 has sent LS to RAN1 and RAN2. The following question was raised to RAN1:
	The LMF may request dedicated SRS at particular frequency band for UL positioning. The gNB does not know whether to configure SRS on PCell or SCell without LMF indication.

Q2: Does RAN1 see any issues with this functionality?
RAN2 is invited to feedback if needed


RAN1 needs to prepare response LS to RAN3.

Feature Lead Response
· Response LS is needed
· Up to chair to decide whether/how to handle at RAN1#104E meeting

Draft CR to 36.214 – Reference Point for eNB Rx-Tx Time Difference Measurement
In draft CR for TS 36.214 [CATT, [10]], it is proposed to define the reference point for eNB Rx – Tx time difference measurement.
Background
RAN4 had discussed the reference point for timing related measurements triggered by RAN1 LS R4-1907905 (R1-1907869) and sent Response LS to RAN1(R4-1915801). However, the description of the reference point for eNB Rx – Tx time difference in section 5.2.5 in 36.214 is not matched with the Response LS from RAN4(R4-1915801).
Proposed change
The following text proposal is prepared to address raised above issue
	< Unchanged parts are omitted >
[bookmark: _Toc524695296][bookmark: _Toc28834563][bookmark: _Toc44529462][bookmark: _Toc462747588][bookmark: _Toc471121718]5.2.5	eNB Rx – Tx time difference

	Definition
	The eNB Rx – Tx time difference is defined as T eNB-RX – TeNB-TX

Where:
T eNB-RX is the eNB received timing of uplink radio frame #i, defined by the first detected path in time.
The reference point for TeNB-RX shall be: the Rx antenna connector
  for non-AAS base station [TS 36.104]: the Rx antenna connector,
  for OTA AAS base station [TS 37.105]: the Rx antenna,
  for Hybrid AAS base station [TS 37.105]: the Rx Transceiver Array Boundary connector.

T eNB-TX is the eNB transmit timing of downlink radio frame #i.
The reference point for TeNB-TX shall be: the Tx antenna connector
  for non-AAS base station [TS 36.104]: the Tx antenna connector,
  for OTA AAS base station [TS 37.105]: the Tx antenna,
  for Hybrid AAS base station [TS 37.105]: the Tx Transceiver Array Boundary connector.



< Unchanged parts are omitted >





Feature Lead Response
· Review and decision on draft CR are needed
· Up to chair to decide whether/how to handle draft CR at RAN1#104E meeting

Recommended E-Mail Discussions
Initial Round #0
Based on overview of submitted contributions, it is proposed to organize the following e-mail discussions for NR Positioning maintenance.
· E-Mail Discussion #1 (Maintenance discussion for DL PRS)
· Aspect 2.4 – Change of Cell on DL PRS ID
· Aspect 2.7 – Misalignment of ‘nr-TimeStamp’ with TS 37.355
· Aspect 2.8 – Ambiguity for Measurement Gap Request
· Aspect 2.9 – DL PRS Resource / Resource Set IDs reporting for DL-AOD
· E-Mail Discussion #2 (Maintenance discussion for SRS for positioning)
· Aspect 2.2 – Semi-persistent SRS for Positioning Activation
· Aspect 2.6 – Clarification on SRS Transmit Power Split
· Aspect 2.10 – Editorial Corrections for the TS 38.214
· Aspect 2.11 – Misalignment of dl-PRS-r16 in spatialRelationInfoPos
· Aspect 2.12 – Corrections to Positioning SRS and Higher Layer Parameters

In addition, RAN1 needs to discuss aspect 2.13 (LS from RAN3) and 2.14 (Draft CR to the TS 36.214) as a part of NR Positioning maintenance. It is up to chair to decide how to handle it.

Conclusions
Finally, the following RAN WG1 e-mail discussions were approved and captured in chair notes:

[104-e-NR-Pos-01] Email discussion/approval on DL PRS until Jan-29 – Alexey (Intel)
1. Aspect 2.4 – Change of Cell on DL PRS ID
1. Aspect 2.7 – Misalignment of ‘nr-TimeStamp’ with TS 37.355
1. Aspect 2.8 – Ambiguity for Measurement Gap Request
1. Aspect 2.9 – DL PRS Resource / Resource Set IDs reporting for DL-AOD

[104-e-NR-Pos-02] Email discussion/approval on SRS for positioning until Jan-29 – Florent (Ericsson)
1. Aspect 2.2 – Semi-persistent SRS for Positioning Activation
1. Aspect 2.10 – Editorial Corrections for the TS 38.214
1. Aspect 2.11 – Misalignment of dl-PRS-r16 in spatialRelationInfoPos
1. Aspect 2.12 – Corrections to Positioning SRS and Higher Layer Parameters
[bookmark: _Hlk62473540]
[104-e-NR-Pos-03] Email discussion/approval for the reply LS to R1-2100005 until Jan-28- Su Huang (Huawei)

[104-e-NR-Pos-04] Email discussion/approval for R1-2100320 until Jan-28 – Xiaotao Ren (CATT)
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