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1 [bookmark: _Ref189046994]Introduction
This contribution address maintenance issues pertaining to Physical-layer procedures to support UE/gNB measurements for NR positioning.  
2 [bookmark: _Ref7792543][bookmark: _Ref7598514]Discussion
Regarding Inter-Frequency UE Rx–Tx time difference measurement, the following options were discussed in RAN1 #101-e:
[bookmark: _Hlk47690057]Option 1: 	Limit UE Rx – Tx time difference only to PRS and SRS in the same band.
Option 2: 	If an SRS resource set ID is given in the UE Rx-Tx time difference measurement configuration, then TUE-TX is the UE transmit timing of uplink subframe #j that is closest in time to the subframe #i as estimated based on transmission timing of the SRS resource set with the given ID transmitted closest in time to the downlink subframe #i. TUE-TX shall be measured on the band on which the SRS Resource set is transmitted.
If an SRS resource set ID is not given in the UE Rx-Tx time difference measurement configuration, then TUE-TX is the UE transmit timing of uplink subframe #j that is closest in time to the subframe #i received from the positioning node. TUE-RX and TUE-TX shall be measured on the same band.
Option 3: 	For each UE Rx-Tx measurement, a UE may report, subject to UE capability, the [band/serving cell] indices associated with the PRS and SRS that were used for the measurement, unless both the PRS and SRS were measured on the same [band/serving cell].
If a UE is configured with SRS for positioning and PRS in a same [band/serving cell], the UE shall report in the nr-UE-RxTxTimeDiff IE the measurement derived with the SRS and PRS configured in this [band/serving cell]; the UE can also report, subject to UE capability, in the nr-Multi-RTT-AdditionalMeasurements IE additional UE Rx-Tx measurements derived from SRS and PRS of different [band/serving cell].  
Option 4: Conclude the discussion that pairing PRS and SRS for UE Rx – Tx time difference is up to the UE implementation. No additional higher layer parameter is introduced.
Option 5: (Modification of Option 2)  For UE-RxTx measurement and reporting, the SRS resource set ID of an SRS resource set may be provided in UE Rx-Tx time difference measurement configuration. The UE shall measure and report UE-RxTx based on an SRS resource part of this SRS resource set.  When no SRS resource set is provided in the UE Rx-Tx time difference measurement configuration, the UE uses an SRS in the same band as the PRS to measure the UE RxTx.
Option 6: (Modification of Option 3)  For each UE Rx-Tx measurement, a UE may report, subject to UE capability:
· Alt. 1: the band indices associated with the SRS that were used for the measurement, unless both the PRS and SRS were measured on the same band.
· Alt. 2: A Boolean flag whether the SRS that were used for the measurement is the same as that of the PRS.
If a UE is configured with SRS for positioning and PRS in a same band, the UE may report in the nr-UE-RxTxTimeDiff IE the measurement derived with the SRS and PRS configured in this band; the UE can also report, subject to UE capability, in the nr-Multi-RTT-AdditionalMeasurements IE additional UE Rx-Tx measurements derived from SRS and PRS of different band.

Although this issue has been discussed for two meetings now, there is no conclusion yet in RAN1.  Looking at the options, Options 2, 3, 5, and 6 have ASN.1 impact.  Give that ASN.1 is already frozen, these options are no longer feasible.  Leaving the pairing of PRS and SRS for UE Rx – Tx time difference up to the UE implementation is not desirable as the UE behaviour is not clearly defined.  Hence, we prefer to agree on Option 1.

[bookmark: _Toc32609607][bookmark: _Toc47690062]In NR Rel-16, Limit UE Rx – Tx time difference only to PRS and SRS in the same band.



3 Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	In NR Rel-16, Limit UE Rx – Tx time difference only to PRS and SRS in the same band.
4 [bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref174151459][bookmark: _Ref189809556][bookmark: _Ref40442883][bookmark: _GoBack]R1-2004875, “Summary of Email Discussion [101-e-NR-Pos-03]: Measurements and procedures for NR positioning”, Qualcomm Incorporated, 3GPP TSG-RAN WG1 Meeting #101-e, May 25 – June 5, 2020.


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