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In this contribution, we provide our views on these topics: 
· Definition of intra- and inter-frequency UE Rx-Tx time difference measurement
· SINR side conditions for UE Rx-Tx time difference measurement 
· UE Rx-Tx time difference measurement period 
· UE Rx-Tx time difference report mapping table
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We have the following proposal: Proposal 1: RAN4 to define intra-frequency UE Rx-Tx time difference measurement as when the positioning frequency layer of a DL PRS resource set is within UE’s active BWP. 
Otherwise, the UE Rx-Tx time difference measurement is defined to be an inter-frequency measurement


Note in [1] we propose that 
· Within UE’s active BWP, at most one positioning frequency layer can be configured to the UE
It follows that for a UE, all intra-frequency UE Rx-Tx time difference measurements are in the same positioning frequency layer, and the positioning frequency layer is in the UE’s active BWP.
SINR side conditions for UE Rx-Tx time difference measurement 
In RAN4#93 WF [2], there is an agreement that 
· Serving cell:
· Side conditions (PRS Es/Iot) for UE Rx-Tx time difference in FR1 are FFS.
· Side conditions (PRS Es/Iot) for UE Rx-Tx time difference in FR2 are FFS.
· Neighbour cell:
· Side conditions (PRS Es/Iot) for UE Rx-Tx time difference and for RSTD measurement in FR1 are the same.
· Side conditions (PRS Es/Iot) for UE Rx-Tx time difference and for RSTD measurement in FR2 are the same.
Based on our SLS simulation results in [3], we have the following observations:
· For comb-2 PRS, for all scenarios (except UMi FR2 100MHz), the best 2 cells are with SINR  dB for 100% UEs
Thus, we have the following proposal:Proposal 2: For UE Rx-Tx time difference
· Serving cell:
· Side conditions (PRS Es/Iot) for UE Rx-Tx time difference in FR1: -6dB
· Side conditions (PRS Es/Iot) for UE Rx-Tx time difference in FR2: -6dB
· 


UE Rx-Tx time difference measurement period
In RAN4#93 WF [2], we have the following agreement:
· When UE Rx-Tx time difference measurement is configured to be measured along with PRS-RSRP using the same assistance data:
· then whether the measurement periods of UE Rx-Tx time difference measurement and PRS-RSRP are the same or not, is FFS.
· Otherwise: 
· In non-DRX the UE Rx-Tx time difference measurement period is FFS.
· When DRX is used then whether or not the UE Rx-Tx time difference measurement period depends on DRX cycle may depend on the positioning method; details are FFS.
In our view, the positioning measurement has higher priority than other procedure (except handover), thus when DRX is used, the corresponding measurement period should remain the same as that for non-DRX case. We have the following proposal:Proposal 3: For multi-RTT, Non-DRX requirements apply for UE Rx-Tx time difference measurement period, regardless of whether and which DRX configuration is configured for the UE

Also, from UE’s implementation point of view, for multi-RTT, the measurement period can be the same as that for RSTD measurement, provided that the side conditions are the same, and provided that SRS resource is configured in the measurement period. Furthermore, the measurement period can be the same even if PRS-RSRP measurement is configured along with multi-RTT.Proposal 5: For multi-RTT, when PRS-RSRP is configured to be measured along with UE Rx-Tx time difference measurement using the same assistance data:
· the measurement period of UE Rx-Tx time difference measurement remains the same as that in proposal 4 

Proposal 4: For multi-RTT, the measurement period and the corresponding requirements are the same as that for RSTD measurement, provided that the side conditions are the same, and provided that SRS resource is configured in the measurement period


UE Rx-Tx time difference report mapping table
In RAN1#99, we have the following agreement:
Agreement:
· The reporting granularity for the UE/gNB timing measurements (DL RSTD, the UE Rx-Tx time difference, UL RTOA, gNB Rx-Tx time difference) is defined as , where k is a configuration parameter with a minimum value of at most 0.
· Note: RAN4 can determine if -1 can be a minimum value
· RAN1 assumes that the details of the reporting granularity and ranges for the UE/gNB timing measurements (DL RTSD, the UE Rx-Tx time difference, UL RTOA, gNB Rx-Tx time difference) will be determined by RAN4, including the potential relation of the parameter k to DL PRS bandwidth.

In LTE, the UE Rx-Tx time difference report mapping table is given below [4]:
[image: ]
Table 1: UE Rx-Tx time difference report mapping table in LTE
It has been agreed in RAN1 that the reporting granularity can be set to 1Tc. However, the finest granularity that can be achieved is 4Tc (corresponding to the setting that SCS = 120kHz and BW = 400MHz). Therefore it suffices to design a reporting table supporting at best 4Tc granularity. In our view, one reporting table can be used for both FR1 and FR2. In addition, in table 1, we see that  
· Time resolution is 2Ts for | time_diff |< 4096Ts
· Time resolution is 8Ts for 20472Ts >| time_diff |  4096Ts
The boundary point 4096Ts can be reused for NR, while the resolution can be changed as 4Tc for | time_diff | < 4096Ts and 16Tc for 20472Ts >| time_diff |  4096Ts. 
We summarize above in the following proposal:Proposal 6: For the UE Rx-Tx time difference mapping table
· One mapping table for both FR1 and FR2
· Time resolution is 4Tc for | Rx-Tx_time_diff | < 4096Ts
· Time resolution is 16Tc for 20472Ts >| time_diff |  4096Ts

In addition, we note that granularity is a network configuration in RAN1’s agreement. However, the finest granularity may not be supported by all UEs. It is meaningless if network configures a granularity that UE cannot achieve. In our view, what granularity UE can support should be a UE capability and should be reported to the network. From the network point of view, the time/frequency resource may be utilized more efficiently with the information of UE capabilities.Proposal 7: The UE Rx-Tx time difference reporting granularity is a UE capability. UE may report its capability to the network


Conclusions
In this contribution, we have the following proposals:
Proposal 1: RAN4 to define intra-frequency UE Rx-Tx time difference measurement as when the positioning frequency layer of a DL PRS resource set is within UE’s active BWP. 
Otherwise, the UE Rx-Tx time difference measurement is defined to be an inter-frequency measurement
Proposal 2: For UE Rx-Tx time difference
· Serving cell:
· Side conditions (PRS Es/Iot) for UE Rx-Tx time difference in FR1: -6dB
· Side conditions (PRS Es/Iot) for UE Rx-Tx time difference in FR2: -6dB
Proposal 3: For multi-RTT, Non-DRX requirements apply for UE Rx-Tx time difference measurement period, regardless of whether and which DRX configuration is configured for the UE
Proposal 4: For multi-RTT, the measurement period and the corresponding requirements are the same as that for RSTD measurement, provided that the side conditions are the same, and provided that SRS resource is configured in the measurement period
Proposal 5: For multi-RTT, when PRS-RSRP is configured to be measured along with UE Rx-Tx time difference measurement using the same assistance data:
· the measurement period of UE Rx-Tx time difference measurement remains the same as that in proposal 4 
Proposal 6: For the UE Rx-Tx time difference mapping table
· One mapping table for both FR1 and FR2
· Time resolution is 4Tc for | Rx-Tx_time_diff | < 4096Ts
· Time resolution is 16Tc for 20472Ts >| time_diff |  4096Ts
Proposal 7: The UE Rx-Tx time difference reporting granularity is a UE capability. UE may report its capability to the network
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