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1 Introduction
In RAN4 #94-e-bis meeting, the core requirements of UE measurement for positioning RRM are discussed. For UE Rx-Tx time difference measurement, the report mapping is agreed and captured in LS [1]. However there are still some open issues need to be discussed and are captured in WF [2] as below:
· Agreement:
· LMF provides a recommended k value (k1). UE selects parameter k (k2) and informs to the LMF. Further discuss the relation between UE selected parameter k2 and network recommended value k1.
· Further discuss for RSTD and UE Rx-Tx time difference reporting:
· Relationship between k1 and k2
· Range of k1 and k2 in FR1
· Further discuss:
· Need for UE signaling of NTA,Offset  
· If needed, details on UE signaling of NTA,Offset
· Further discuss whether SRS periodicity impacts UE Rx-Tx time difference measurement period
· Details FFS
· Further discuss measurement reporting criteria for PRS-RSTD, PRS-RSRP, and UE Rx-Tx time difference
· Side condition for serving cell:
· Option 1. -6 dB 
· Option 2. Serving cell side condition for UE Rx-Tx: -3 dB, for FR1 and FR2. 
· Option 3. Not needed
· Further discuss the applicability of Rx-Tx time difference accuracy requirements under
· Cell change 
· TA change
· Further discuss the need for proximity condition of SRS and PRS resources in time for UE Rx-Tx time difference measurements
· Details FFS.
· Serving vs. neighbour UE Rx-Tx timing difference 
· Option 1. Define requirements for:
· Serving cell
· Neighbor cell
· Option 2. No separate requirement for serving and neighbour cells

In this paper, we have some discussion on these issues and give our proposals.
2 Discussion
2.1 Parameter k
In our companion paper [3], the parameter k has been discussed in RSTD measurement and it can be reused in UE Rx-Tx time difference measurement.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 1: UE selected parameter k2 is larger than or equal to k1.
Proposal 2: The range of k is {2,3,4,5} in FR1.
2.2 NTA,Offset for Rx-Tx time difference reporting
In my opinion, NTA offset is not needed to report to NW. Since NTA offset is a fixed value, it can just impact the specific measured value in UE Rx-Tx or gNB Rx-Tx but has no impact on UE/gNB measurement accuracy and RTT positioning which is calculated by UE Rx-Tx plus gNB Rx-Tx. 
From the definition of Rx-Tx time difference, I understand NTA offset has been included in the UE Rx-Tx measurement and the UE Rx-Tx is between -0.5ms and 0.5ms no matter what NTA offset is. So the report mapping should be independent on NTA_offset and no need to indicate to NW.
Proposal 3: UE Rx-Tx time difference report mapping should be independent on NTA_offset and NTA_offset is no need to be signalled to LMF.
2.3 Measurement period
The impact of SSB symbols, Rx beam sweeping, handover and frequency layer on measurement period for UE Rx-Tx time difference can reuse the way that has been discussed in our companion paper [3]. The specific aspect in UE Rx-Tx time difference is the impact of SRS periodicity.
In principle, we think the UE Rx-Tx time difference measurement period is related to SRS periodicity and PRS periodicity. But I’m not sure the use case that the SRS and PRS have different periodicity in UE Rx-Tx time difference. If there is this case existing, I think it should be restricted by the proximity of PRS and SRS.
Proposal 4: UE Rx-Tx time difference measurement period is not dependent on SRS periodicity.
2.4 reporting criteria
The same reporting criteria as RSTD measurement which is defined in companion paper [3] can be reused.
Proposal 5: For UE Rx-Tx time difference measurement, Ecat = 1 is defined per positioning session which includes the UE Rx-Tx time difference measurement and PRS-RSRP measurement.
2.5 Side condition
In last meeting, it has been agreed to define serving cell and neighbour cell side condition in UE Rx-Tx time difference measurement. As for serving cell side condition, we have evaluated the TOA measurement based on which we can get acceptable accuracy with -6dB side condition. So we suggest to define the side condition as -6dB.
Proposal 6： The side condition of serving cell in UE Rx-Tx time difference shall be -6dB.
2.6 Applicability of UE Rx-Tx accuracy under TA change	
In my opinion, when the TA change occurs in measurement period, UE should restart the UE Rx-Tx time difference measurement. 
UE Rx-Tx time difference is defined in 38.215 [2] as below:
	Definition
	The UE Rx – Tx time difference is defined as TUE-RX – TUE-TX

Where:
TUE-RX is the UE received timing of downlink subframe #i from a positioning node, defined by the first detected path in time.
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.

Multiple DL PRS resources can be used to determine the start of one subframe of the first arrival path of the positioning node.

For frequency range 1, the reference point for TUE-RX measurement shall be the Rx antenna connector of the UE and the reference point for TUE-TX measurement shall be the Tx antenna connector of the UE. For frequency range 2, the reference point for TUE‑RX measurement shall be the Rx antenna of the UE and the reference point for TUE‑TX measurement shall be the Tx antenna of the UE.

	Applicable for
	RRC_CONNECTED intra-frequency
RRC_CONNECTED inter-frequency


From the definition, UE transmit timing is defined as 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.
Once the TA change occurs, the relative relation between UL subframe #j and DL subframe #i may change. The closest UL subframe may change to j-1 or j+1. The difference can be large and the current requirement shall not be applied.
Proposal 7：UE Rx-Tx time difference accuracy does not apply when TA change occurs.
2.8 Types of accuracy requirements
We don’t see the necessity to define separate accuracy requirements for serving cell and neighbour cell. The difference between serving cell and neighbour cell is the receive signal power. But since we have different side condition for serving cell and neighbour cell, the unified accuracy requirement shall be defined.
Proposal 8：No separate accuracy requirements for serving cell and neighbour cell are defined.
2.9 Definition of intra/inter frequency measurement
In our companion paper [3], the definition of intra/inter RSTD measurement is defined as: 
Intra-frequency RSTD measurement is defined when the DL PRS resources to be measured, including reference cell and neighbor cell, have the same center frequency, SCS and CP type as serving cell and the BW of these PRS are all within the active BWP. Otherwise, the RSTD measurement is inter-frequency measurement. 
· Note: If UE support mixed SCS, the same SCS is not requested.
[bookmark: _GoBack]I think this definition can also be used for UE Rx-Tx time difference measurement. The only difference is the SRS transmitting is needed in UE Rx-Tx time difference. But SRS is always transmitted in serving cell and the Tx timing is derived from TA no matter which CC is used, so I understand there is no need to restrict the SRS in definition.
Proposal 9：The definition of intra/inter RSTD measurement can also be used for UE Rx-Tx time difference measurement.
3 Summary
In this paper, the requirements of  UE Rx-Tx time difference measurement are discussed, and following proposals are given：
Proposal 1: UE selected parameter k2 is larger than or equal to k1.
Proposal 2: The range of k is {2,3,4,5} in FR1.
Proposal 3: UE Rx-Tx time difference report mapping should be independent on NTA_offset and NTA_offset is no need to be signalled to LMF.
Proposal 4: UE Rx-Tx time difference measurement period is not dependent on SRS periodicity.
Proposal 5: For UE Rx-Tx time difference measurement, Ecat = 1 is defined per positioning session which includes the UE Rx-Tx time difference measurement and PRS-RSRP measurement.
Proposal 6： The side condition of serving cell in UE Rx-Tx time difference shall be -6dB.
Proposal 7：UE Rx-Tx time difference accuracy does not apply when TA change occurs.
Proposal 8：No separate accuracy requirements for serving cell and neighbour cell are defined.
Proposal 9：The definition of intra/inter RSTD measurement can also be used for UE Rx-Tx time difference measurement.
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