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In this contribution, we provide our views on these topics: 
· SINR side conditions for UE Rx-Tx time difference measurement  
· UE Rx-Tx time difference report mapping table
· Rx-Tx time difference accuracy requirements
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In RAN4#93 WF [1], 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.
In RAN4#94e, we have the following options during email discussion:
· Side condition for serving cell in Rx-Tx time difference measurement:
· Option 1. Needed and proposed to be -3 dB  
· Option 2. Needed and same as side condition for serving cell in PRS-RSRP
· Option 3. Not needed 
· Side condition for reference cell in Rx-Tx time difference measurement:
· Option 1. Needed and same as reference cell side condition for PRS-RSTD
· Option 2. Not needed 
It has been agreed in RAN2 that for multi-RTT positioning, the network will provide UE the assistance information regarding reference cell and neighbour cell. It is clear that the side conditions should be defined for reference cell and neighbour cell, but not for serving cell. We have the following proposals:Proposal 2: For UE Rx-Tx time difference measurement, the side condition for the reference cell is the same as the reference cell side condition for PRS-RSTD
Proposal 1: For UE Rx-Tx time difference measurement, no need to define side condition for the serving cell




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 the WF of RAN4#94e [2], we have the following progress:
· RAN4 to continue discussion on UE Rx-Tx report mapping table(s) in the next meeting considering e.g. the following aspects:
· Uniform vs. non-uniform granularity
· Number of report mapping tables
· Range in FR1 and FR2, Impact of parameter NTA,Offset
· Whether LMF needs to be aware of NTA,Offset
· Mapping with negative reported values for neighbor cell UE Rx-TX
· Parameter k (where k is a configuration parameter
· Whether UE always can follow signaled k or may need to adjust k
· FFS: whether UE can report its capability of k to NW
· Min/max values of k, and whether they depend on FR1/FR2 and center/edge mapping
· Whether gNB needs to be aware of k
· Note: other relevant aspects are not precluded

In LTE, the UE Rx-Tx time difference report mapping table is given below (ref. TS 36.133):
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Table 1: UE Rx-Tx time difference report mapping table in LTE
In TS 36.214, the UE Rx – Tx time difference is defined as follows:	
· The UE Rx – Tx time difference is defined as TUE-RX – TUE-TX
Where:
· TUE-RX is the UE received timing of downlink radio frame #i from the serving cell, defined by the first detected path in time.
· TUE-TX is the UE transmit timing of uplink radio frame #i.
The UE Rx – Tx time difference is a measurement of TA. Since for the serving cell, UL frame #i is always no later than DL frame #i, so the mapping table contains only positive values. 
See the following figure for an illustration.
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Figure 1: Physical interpretation of UE Rx-Tx time difference for serving cell

In TS 38.215, the UE Rx – Tx time difference is defined as follows:
· 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.
By this definition, considering the possible cell radius 100km, it follows that RTT = 200km = 0.667ms > 0.5ms, and hence the value of TUE-RX – TUE-TX can be negative. Thus, we have the following proposal:Proposal 1: The UE Rx-Tx time difference reporting table contains both positive and negative values. The value range is .

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 |time_diff|  4096Ts. 
We summarize above in the following proposal:Proposal 2: 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 | Rx-Tx_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 3: The UE Rx-Tx time difference reporting granularity is a UE capability. UE may report its capability to the network


Rx-Tx time difference accuracy requirements
For a UE, if UL timing change is applied due to TA update during a measurement period, then the position of UE is changed from the beginning of the measurement. Consider that UE mobility may lead to estimation error of Rx-Tx time difference measurement, we have the following proposal:Proposal 4: Accuracy requirements are not applicable to Rx-Tx time difference measurements if UL timing change is applied due to TA update during a measurement period


Conclusions
In this contribution, we have the following proposals:
Proposal 1: For UE Rx-Tx time difference measurement, no need to define side condition for the serving cell
Proposal 2: 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 | Rx-Tx_time_diff |   4096Ts
Proposal 3: The UE Rx-Tx time difference reporting granularity is a UE capability. UE may report its capability to the network
Proposal 4: Accuracy requirements are not applicable to Rx-Tx time difference measurements if UL timing change is applied due to TA update during a measurement period
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