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1. Introduction
In this contribution, we would discuss remaining issues on gNB and UE measurements for positioning and text proposals are provided.
2. [bookmark: _GoBack]Discussion
UE measurement includes DL RSTD, RSRP of DL PRS and UE Rx-Tx time difference. As we agreed, the UE can report time stamp of each measurement. For a DL RSTD, the reference can be a DL PRS resource, a subset of DL PRS resources or a DL PRS resource set. If the reference is a single PRS resource, the time stamp can be the SFN and slot number corresponding to the signal DL PRS resource transmission. If the reference is a subset of DL PRS resources or a PRS resource set, the time stamp shall be the SFN and slot number corresponding to the earliest PRS resource transmission among those PRS resources.
For a RSRP measurement, the time stamp shall be the SFN and slot number of the DL PRS resource. The UE can use one DL PRS resource or a PRS resource set to measure one UE Rx-Tx time difference. If the UE uses one DL PRS resource for a UE Rx-Tx time difference measurement, the UE shall report the SNF and slot number of the associated PRS resource in the time stamp report. However, if the UE uses one DL PRS resource set for a UE Rx-Tx time difference measurement, the UE shall report the SFN and slot number of the earliest PRS resource transmission in the PRS resource set.
Proposal 1: For DL RSTD, PRS-RSRP and UE Rx-Tx time difference measurement, the time stamp includes the SFN and slot number of the DL PRS resource or the earliest PRS resource in the PRS resource set.
The following table provides corresponding text proposal for Proposal 1:
	Text proposal for Proposals 1 and 2:
In TS 38.214:
Section 5.1.6.4	PRS reception procedure

<omitted text>
For the DL RSTD, DL PRS-RSRP, and UE Rx-Tx time difference measurements the UE can report an associated higher layer parameter Timestamp. The Timestamp can include the SFN and the slot number for a subcarrier spacing. If one DL PRS resource is used for the measurement, the Timestamp can include the SFN and slot number of the DL PRS resource. If one PRS resource set is used for the measurement, the Timestamp  can include the SFN and slot number of the earliest DL PRS resource in the PRS resource set. These values correspond to the reference which is provided by DL-PRS-RSTDReferenceInfo. 

<omitted text>


 
When measurement gap is not configured, the UE does not measure or process DL PRS resource in various scenarios. If measurement gap is not configured, the UE does not measure DL PRS resource outside the active BWP, or with a numerology different from that of the active DL BWP or on any symbols that are indicated as UL symbols by the serving cell.  The UE does not process DL PRS in the symbols where other DL signals and channels are sent to the UE if the UE is not configured with measurement gap. However, we only specify that the UE can request measurement gap when the UE is expected to measure DL PRS resource outside active DL BWP. In our view, that is sufficient to support efficient PRS resource measurement. The UE shall be allowed to request measurement gap in other scenarios in addition to measuring PRS outside the active DL BWP. The UE can request a measurement gap if the UE is expected to measure the DL PRS resource with a numerology different from that of the active DL BWP, or on symbols that are indicated as UL symbol by the serving cell.
Proposal 2: The UE can request a measurement gap if the UE is expected to measure DL PRS resource with a numerology different from that of the active DL BWP or on symbols configured as UL symbol.
The following table provides the corresponding text proposal for Proposal 2:
	Text proposal for Proposals 1 and 2:
In TS 38.214:
Section 5.1.6.4	PRS reception procedure

<omitted text>
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 not configured with a measurement gap, the UE is only required to measure DL PRS within the active DL BWP and with the same numerology as the active DL BWP. If the UE is not provided with a measurement gap, the UE is not expected to process DL PRS resources on serving or non-serving cells on any symbols indicated as UL by the serving cell. 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 or on any symbols indicated as UL symbol by the serving cell, it may request a measurement gap in higher layer parameter [XYZ]. 

<omitted text>



As what is designed, the transmission of DL PRS resources in FR2 supports both TRP Tx beam sweeping and UE Rx beam sweeping. To support TRP Tx beam sweeping, the UE is configured with one or more DL PRS resource sets for one TRP. Each set include ≥ 1 DL PRS resources. Each DL PRS resource is associated with one spatial domain transmit filter, i.e., Tx beam. Thus, the UE can assume different Tx beams (i.e., different spatial domain transmit filters) are applied to different DL PRS resources. The repetition of DL PRS resource can be used to support UE-side Rx beam sweeping. Within one transmission instance of one PRS resource set, each DL PRS resource is repeated  times in different slots. Since same Tx beam is applied to those repetitions of one PRS resource, the UE can apply different Rx beams to receive each repetition. With this regard, for one PRS-RSRP measurement, the UE shall report whether Rx beam sweeping is performed for the reception of the corresponding DL PRS resource.
Proposal 3: For one DL PRS RSRP measurement, the UE may indicate whether Rx beam sweeping is performed for receiving the DL PRS resource.
The following table provides corresponding text proposal for Proposal 3:
	Text proposal for Proposals 1 and 2:
In TS 38.214:
Section 5.1.6.4	PRS reception procedure

<omitted text>
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. When UE reports one DL PRS RSRP measurement, the UE may indicate whether the DL PRS RSRP measurement has been performed using multiple different spatial domain receive filters for receiving the corresponding PRS resource. 

<omitted text>



The following table includes one text proposal for RSTD measurement:
	Text proposal for Proposals 1 and 2:
In TS 38.213:
Section 5.1.6.4	PRS reception procedure

<omitted text>
The UE may be indicated by the network that a DL PRS resources or a subset of DL PRS resources or a DL PRS resource set can be used as the reference for the RSTD measurement in a higher layer parameter DL-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 DL-PRS-expectedRSTD and DL-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 DL-PRS-RstdReferenceInfo may include an [ID], a PRS resource set ID, and optionally a single PRS resource ID or a list of 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 DL PRS resource ID(s) or the DL PRS resource set ID used to determine the reference. 

<omitted text>



We made on working assumption on UE Rx-Tx time difference measurement in RAN1#98bis. The UE Rx-Tx time difference is defined as the difference between the UE received timing of a downlink subframe which can be determined from one DL PRS resource or PRS resource set and the UE transmitting timing of uplink subframe. As we agreed for release 16, the timing advance for SRS for positioning follows the one configured for the serving cell. Therefore, the UL transmitting timing of uplink subframe shall be derived according to the timing advance of the serving cell. The UE does not derive it based on one SRS resource or one SRS resource set. Therefore, it does not make sense technically to configure the UE to report multiple Rx-Tx time difference measurement corresponding to some particular SRS resource or SRS resource set.  We suggest to revise the working assumption as follows
Proposal 4: Confirm the working assumption with the revision:
· A UE can be configured to report multiple Rx–Tx time difference measurements corresponding to a single SRS resource/resource set for positioning with each measurement corresponding to a single DL PRS resource/resource set. The DL PRS resource/resource sets can be in different positioning frequency layers. 
· The UE does not report the SRS for positioning resource or set ID used to measure UE Rx-Tx time difference.
The following table provides corresponding text proposal for Proposal 4:
	Text proposal for Proposals 4:
In TS 38.213:
Section 5.1.6.4	PRS reception procedure
<omitted text>

The UE can be configured in higher layer parameter UE Rx-Tx Time-MeasRequestInfo to report multiple 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 difference positioning frequency layers. 

<omitted text>



The RSRP of DL PRS resource shall be only measured from the DL PRS resource configured for RSRP measurement within the measurement frequency bandwidth and in the configured measurement occasions. However, the description on RSRP of DL PRS in TS 38.215 does not specify that clearly. The description of UL RTOA in TS 38.215 is accurate. The UL RTOA is defined with respect to the subframe timing associated with the UE and SRS resource for positioning is used to determine the received UL subframe timing of the first arrival path of the UE. However, the description in 38.215 seems to imply that the UL RTOA is estimated from the timing of the uplink subframe, but not the timing estimated from the SRS for positioning. 
Proposal 5: Correct the definition of DL PRS-RSRP and UL RTOA in TS 38.215.
The following table provides corresponding text proposal for Proposal 5:
	Text proposal for Proposals 5:
In TS 38.215:
<omitted text>

5.1.aa	DL PRS reference signal received power (DL PRS-RSRP)

	Definition
	DL PRS reference signal received power (DL PRS-RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry DL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth in the configured measurement time occasions.

For frequency range 1, the reference point for the DL PRS-RSRP shall be the antenna connector of the UE. For frequency range 2, DL PRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported DL PRS-RSRP value shall not be lower than the corresponding DL PRS-RSRP of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



<omitted text>
5.2.aa	UL Relative Time of Arrival (TUL-RTOA)

	Definition
	[The UL Relative Time of Arrival (TUL-RTOA) is received timing of the beginning start of subframe i containing SRS received in positioning node #j, relative to the configurable reference time.]

Multiple SRS resources for positioning can be used to determine the beginning of one subframe containing SRS received at a positioning node.

The reference point for TUL-RTOA shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna,
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.



<omitted text>




3. Conclusion
In this contribution, we presented our views on a few remaining issues on gNB/UE measurement for NR positioning and corresponding text proposals are provided. Based on the discussion, the following proposals are provided:
Proposal 1: For DL RSTD, PRS-RSRP and UE Rx-Tx time difference measurement, the time stamp includes the SFN and slot number of the DL PRS resource or the earliest PRS resource in the PRS resource set.
Proposal 2: The UE can request a measurement gap if the UE is expected to measure DL PRS resource with a numerology different from that of the active DL BWP or on symbols configured as UL symbol.
Proposal 3: For one DL PRS RSRP measurement, the UE may indicate whether Rx beam sweeping is performed for receiving the DL PRS resource.

Proposal 4: Confirm the working assumption with the revision:
· A UE can be configured to report multiple Rx–Tx time difference measurements corresponding to a single SRS resource/resource set for positioning with each measurement corresponding to a single DL PRS resource/resource set. The DL PRS resource/resource sets can be in different positioning frequency layers. 
· The UE does not report the SRS for positioning resource or set ID used to measure UE Rx-Tx time difference.
Proposal 5: Correct the definition of DL PRS-RSRP and UL RTOA in TS 38.215.
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