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1. Introduction
In this contribution, we present our views on various remaining issues of measurements and physical layer procedures for NR positioning and provide text proposals for specification update.
2. Text Proposals
For an SRS resource for positioning, the system can provide a configuration of spatial relation info that can be used by the UE to determine the spatial domain transmission filter for SRS transmission. The spatial relation info for an SRS resource for positioning can be a RS of the serving cell or a non-serving cell. 
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. The specification does not need specify that and therefore we suggest to delete that redundant wording as the following TP for TS 38.214:  
Proposal 1: Adopt the following TP for TS 38.214.
	[bookmark: _Toc29673223][bookmark: _Toc29673364][bookmark: _Toc29674357][bookmark: _Toc36645587][bookmark: _Toc45810636]6.2.1.4	UE sounding procedure for positioning purposes
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-r16 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-r16 within 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.
For operation on the same carrier, 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. 
The UE does not expect to be configured with SRS-PosResource-r16 on a BWP not configured with PUSCH/PUCCH transmission.




As specified in TS 38.214, during configured measurement gap, the UE can measure DL PRS outside the active DL BWP or measure a DL PRS with a numerology different from the one of the active DL BWP. Furthermore, if the UE is expected to measure DL PRS resource outside the active BWP, the UE can request a measurement gap according to agreements made before: 
	Agreement:
RRC signalling should be introduced for a UE to request a measurement gap configuration when the UE is expected to measure the DL PRS resource outside the active DL BWP.
Agreement:
For intra-frequency measurements, when measurement gaps are configured, the UE is expected to measure the DL PRS resource outside the configured (active and inactive) BWPs (Option 2 in the related Agreement from RAN1 #96-Bis).


The UE is not able to measure a DL PRS resource with a different numerology if no measurement gap is provided according to the current Rel-16 specification. But we do not support the UE to request measurement gap if the UE is expected to measure DL PRS resource with a different numerology either. In our view, that is a critical issue. The consequence of this issue that is that the UE is not able to measure a DL PRS resource if the UE is configured with DL PRS resource with a numerology different from the numerology of the active BWP with no measurement gap. Then the UE would have to skip the measurement. To resolve the issue, we propose to support UE requesting measurement gap for that case.
Proposal 2: Adopt the following TP for the issue of measurement gap.
	[bookmark: _Toc29673158][bookmark: _Toc29673299][bookmark: _Toc29674292][bookmark: _Toc36645522][bookmark: _Hlk36669098]5.1.6.5	PRS reception procedure
*** Unchanged text is omitted ***
For the DL RSTD, DL PRS-RSRP, and UE Rx-Tx time difference measurements the UE can report an associated higher layer parameter nr-TimeStamp-r16. The nr-TimeStamp-r16 can include the SFN and the slot number for a subcarrier spacing. These values correspond to the reference which is provided by nr-DL-PRS-ReferenceInfo-r16. 
The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap. When the UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP, it may request a measurement gap in higher layer parameter measGapConfig. 
*** Unchanged text is omitted ***




In Section 6.2.1 of TS 38.214, description of some higher later parameter for SRS for positioning is not aligned with the description in RRC specification. We shall correct them to avoid misunderstanding.  
Proposal 3: Adopt the following TP for alignment on higher layer parameter names.

	[bookmark: _Toc11352157][bookmark: _Toc20318047][bookmark: _Toc27299945][bookmark: _Toc29673219][bookmark: _Toc29673360][bookmark: _Toc29674353][bookmark: _Toc36645583][bookmark: _Toc45810632]6.2.1	UE sounding procedure
*** Unchanged text is omitted ***

The following SRS parameters are semi-statically configurable by higher layer parameter SRS-Resource or SRS-PosResource-r16.
-	srs-ResourceId or SRSsrs-PosResourceId-r16 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. The UE is not expected to be configured with SRS resources in the same SRS resource set SRS-ResourceSet or SRS-PosResourceSet-r16 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-r16 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 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 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 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, 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, cyclicShift-n4, or cyclicShift-n8 for transmission comb value 2, 4 and 8, 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 or transmissionComb-r16 described in Clause 6.4.1.4 of [4, TS 38.211].
-	Transmission comb offset as defined by the higher layer parameter combOffset-n2, combOffset-n4, or combOffset-n8 for transmission comb value 2, 4, or 8 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 -r16in Clause 6.4.1.4 of [4].
[bookmark: _Hlk500903520]-	The configuration of the spatial relation between a reference RS and the target SRS, where the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16, 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, and serving cell indicated by the higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise. When SRS is configured by the higher layer parameter SRS-PosResourceSet-r16 the reference RS may also be a DL PRS configured on a serving cell, an SS/PBCH block or a DL PRS of a non-serving cell indicated by a higher layer parameter.
*** Unchanged text is omitted ***

-	if the UE is configured with the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16 containing the ID of a reference 'ssb-Index', 'ssb-IndexServing-r16', or 'ssb-IndexNcell-r16' the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16 contains the ID of a reference 'csi-RS-Index' or 'csi-RS-IndexServing-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, if the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16 contains the ID of a reference 'srs' or 'srs-SpatialRelation-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS. When the SRS is configured by the higher layer parameter SRS-PosResourceSet-r16 SRS-PosResourceSet and if the higher layer parameter spatialRelationInfoPos-r16 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.
*** Unchanged text is omitted ***



3. Conclusion
In this contribution, we presented our views on one remaining issue on gNB/UE measurement and physical procedure for NR positioning. Based on the discussion, the following Text proposal is provided:
Proposal 1: Adopt the following TP for TS 38.214.
	6.2.1.4	UE sounding procedure for positioning purposes
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-r16 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-r16 within 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.
For operation on the same carrier, 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. 
The UE does not expect to be configured with SRS-PosResource-r16 on a BWP not configured with PUSCH/PUCCH transmission.



Proposal 2: Adopt the following TP for the issue of measurement gap.
	5.1.6.5	PRS reception procedure
*** Unchanged text is omitted ***
For the DL RSTD, DL PRS-RSRP, and UE Rx-Tx time difference measurements the UE can report an associated higher layer parameter nr-TimeStamp-r16. The nr-TimeStamp-r16 can include the SFN and the slot number for a subcarrier spacing. These values correspond to the reference which is provided by nr-DL-PRS-ReferenceInfo-r16. 
The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap. When the UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP, it may request a measurement gap in higher layer parameter measGapConfig. 
*** Unchanged text is omitted ***



Proposal 3: Adopt the following TP for alignment on higher layer parameter names.

	6.2.1	UE sounding procedure
*** Unchanged text is omitted ***

The following SRS parameters are semi-statically configurable by higher layer parameter SRS-Resource or SRS-PosResource-r16.
-	srs-ResourceId or SRSsrs-PosResourceId-r16 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. The UE is not expected to be configured with SRS resources in the same SRS resource set SRS-ResourceSet or SRS-PosResourceSet-r16 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-r16 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 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 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 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, 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, cyclicShift-n4, or cyclicShift-n8 for transmission comb value 2, 4 and 8, 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 or transmissionComb-r16 described in Clause 6.4.1.4 of [4, TS 38.211].
-	Transmission comb offset as defined by the higher layer parameter combOffset-n2, combOffset-n4, or combOffset-n8 for transmission comb value 2, 4, or 8 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 -r16in 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-r16, 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, and serving cell indicated by the higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise. When SRS is configured by the higher layer parameter SRS-PosResourceSet-r16 the reference RS may also be a DL PRS configured on a serving cell, an SS/PBCH block or a DL PRS of a non-serving cell indicated by a higher layer parameter.
*** Unchanged text is omitted ***
-	if the UE is configured with the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16 containing the ID of a reference 'ssb-Index', 'ssb-IndexServing-r16', or 'ssb-IndexNcell-r16' the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16 contains the ID of a reference 'csi-RS-Index' or 'csi-RS-IndexServing-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, if the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16 contains the ID of a reference 'srs' or 'srs-SpatialRelation-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS. When the SRS is configured by the higher layer parameter SRS-PosResourceSet-r16 SRS-PosResourceSet and if the higher layer parameter spatialRelationInfoPos-r16 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.
*** Unchanged text is omitted ***



4. Reference

TS 38.214-g20, June 2020
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