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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#101-e meeting, there were continued discussions on RSTD, PRS-RSRP and UE Rx-Tx time difference measurement accuracy requirements for NR positioning. There are still remaining open issues as captured in WF [1].
In this contribution, we further provide our views on the remaining open issues for accuracy requirements for NR positioning.
2. Discussion
2.1 RSTD accuracy requirements
For RSTD accuracy requirements, group delay calibration margin and frequency drift margin need to be decided. The frequency drift margin was agreed to be a single value as in [1].
	Frequency drift margin for RSTD 
· RAN4 will define a single value for the frequency drift margin based on a single value of the maximum time offset
· FFS on the exact value


There would be additional measurement error for RSTD due to frequency drift error if the neighbor PRS resources and reference PRS resources measurements are separated largely. However, it may not be necessary to restrict PRS configuration of neighbor cell and reference cell that how close it would be configured. Additional margin can be considered in the accuracy requirements. Considering ±0.1ppm frequency error, the timing error could be accumulated to 16ns if the neighbor PRS resources and reference PRS resources are separated 160ms apart. Based on UE transmit timing requirements, UE would be able to compensate frequency drift within 160ms. 
Based on above, we propose frequency drift margin is 0.5Ts (32Tc). 
Proposal 1: Frequency drift margin for the RSTD accuracy requirements is 0.5Ts (32Tc) in both FR1 and FR2.

2.2 PRS-RSRP accuracy requirements
PRS-RSRP accuracy requirements with extreme conditions have not been specified.
	· FFS on the PRS RSRP measurement requirements in extreme condition are X dB larger than that in normal condition, and X is: 
· 3dB for absolute accuracy for FR1. 
· 3dB for absolute accuracy for FR2. 
· [1.5]dB for relative accuracy for FR1. 
· 3dB for relative accuracy for FR2


RSRP accuracy requirements are specified under two set of conditions, normal condition and extreme condition. The environment conditions are in terms of temperature, pressure, humidity, power supply and vibration etc. Therefore, it should be reasonable to have same margin for SSB based measurement and PRS based measurement under extreme conditions. It would be fine to have further relaxed value for relative accuracy for PRS measurement in FR1.
There were discussions on whether PRS RSRP accuracy requirements under extreme conditions are necessary or not. Since all other SSB based measurements are defined requirements under extreme conditions, we tend to think it would be better to have such requirements for PRS based measurements either.
Proposal 2: The margin for PRS-RSRP accuracy requirements under extreme conditions are 
· 3dB for absolute accuracy for FR1. 
· 3dB for absolute accuracy for FR2. 
· 1.5dB for relative accuracy for FR1. 
· 3dB for relative accuracy for FR2.

2.3 UE Rx-Tx time difference accuracy requirements
The accuracy requirements applicability under UE TA autonomous adjustments has not been concluded.
	Applicability of UE Rx-Tx time difference accuracy requirements under TA adjustment 
FFS on Applicability of UE Rx-Tx time difference accuracy requirements under TA adjustment 
· Option 1. 
· UE Rx-Tx measurement accuracy requirements shall apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment
· Option 2. 
· UE Rx-Tx measurement accuracy requirements shall apply for a cell, which is also the downlink reference cell (defined in section 7.1.1) for SRS transmission even if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.
· the UE Rx-Tx measurement accuracy requirements shall not apply for a cell, which is not the downlink reference cell (defined in section 7.1.1) for SRS transmission, if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.


For the TA change due to UE autonomous adjustment, it was agreed that UE should continue Rx-Tx time difference measurement and measurement period requirements apply. We think it would be meaningless if UE continues the measurement while there are no accuracy requirements being apply.
The UE autonomous adjustment of uplink transmit timing could happen quite frequently, e.g., every 200ms. If UE Rx-Tx measurement accuracy requirements shall not apply during the UE Rx-Tx measurement period due to autonomous adjustment, then there would be no accuracy requirements at all for the UE Rx-Tx time difference measurement because it is high likely that the measurement period could be larger than 200ms. 
With Option 2, UE Rx-Tx timing difference accuracy requirements apply only for downlink reference cell. It seems very strong restriction and not necessary. 
Proposal 3: UE Rx-Tx measurement accuracy requirements shall apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment

3. Summary
[bookmark: _Hlk23953093]In this contribution we provided our views on remaining open issues on measurement accuracy requirements for NR positioning. Based on analysis following proposals are present.
Proposal 1: Frequency drift margin for the RSTD accuracy requirements is 0.5Ts (32Tc) in both FR1 and FR2.
Proposal 2: The margin for PRS-RSRP accuracy requirements under extreme conditions are 
· 3dB for absolute accuracy for FR1. 
· 3dB for absolute accuracy for FR2. 
· 1.5dB for relative accuracy for FR1. 
· 3dB for relative accuracy for FR2.
Proposal 3: UE Rx-Tx measurement accuracy requirements shall apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment
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