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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#101-bis-e meeting, there were discussions on RRM requirements for RTT based propagation delay compensation. The agreements/conclusions/open issues were captured in [1]. Following agreements were made on defining corresponding requirements for RTT-based PDC.
	Agreement:
· Agree that RAN4 will not down prioritize of RTT-based propagation delay compensation based on UE Rx-Tx time difference measurement accuracy using CSI-RS for tracking
· [bookmark: _Hlk93525196]Agree that RAN4 can reuse gNB Rx-Tx time difference absolute accuracy based on SRS, from release 16 specification for RTT-based PDC
· [bookmark: _Hlk93864361]RAN4 assume that scheduling restriction is not required for UE Rx-Tx measurement, provided that UE is not required measure TRS/PRS outside the active BWP, and the SCS of the TRS/PRS is same as the active BWP.
· This can be revisited in next meeting if companies find that such assumption is not feasible.
· [bookmark: _Hlk93864333]RAN4 assume that MG is not required for UE Rx-Tx measurement, provided that UE is not required measure TRS/PRS outside the active BWP, and the SCS of the TRS/PRS is same as the active BWP.
· This can be revisited in next meeting if companies find that such assumption is not feasible. 
· Rel-17 PDC RTT-based method using PRS as the DL reference signal
· Reuse the side conditions defined in TS 38.133-10.1.25.2
· AWGN channel is assumed
· Es/Iot = -3 dB is assumed
· Further discuss if other channels and candidate Es/Iot values shall be considered.
· [4] measurement samples are used for requirements definition
· [bookmark: _Hlk93864297]RAN4 agree to reuse the existing side conditions and the serving cell gNB Rx-Tx time difference measurement accuracy requirements in TR 38.133 - 13.2.2 for Rel-17 PDC RTT method with the condition of Es/Iot of 3dB
· FFS on simulation assumptions and whether to define requirements for FR2 with 60kHz and/or 120 kHz SCS
· For PDC RTT gNB Rx-Tx time difference measurement accuracy requirements re-use existing gNB Rx-Tx requirements for 3dB side condition and SCS 15/30kHz (Rel-17 38.133, 13.2.2).
· FFS: 60KHz and FR2.
· RAN4 agree to use the existing reporting range for UE Rx-Tx is re-used for PDC.
· RAN4 agree to use the existing reporting range for gNB Rx-Tx is re-used for PDC
· [bookmark: _Hlk93525641]RAN4 need link simulation study for defining UE Rx-Tx time difference measurement accuracy requirements based on TRS


In this contribution, we provide our views on open issues of requirements for RTT-based propagation delay compensation enhancements. 
2. Discussion
Measurement accuracy requirements – UE
There was discussion on how UE measurement accuracy requirements are specified. Especially, the measurement should be based on 1 sample or 4 samples. WF
	WF for next meeting:
PRS:
· Shall RAN4 define requirements based on Rel-16 or Rel-17, or for Rel-16 and Rel-17 PRS?
· Number of samples assumed (1 or 4 samples)?
TRS:
· 1 or 4 samples


To define accuracy requirements, it was agreed that Es/Iot = -3 dB is assumed. With the higher Es/Iot side condition, the improvement on accuracy with 4 samples measurement is marginal compared to 1 sample measurement. Therefore, we don’t see necessity of defining accuracy requirements based on 4 samples which would lead to long measurement period. In addition, gNB measurement accuracy requirements are based on one shot measurement. It is not clear why UE measurement is treated differently.
Proposal 1: Accuracy requirements for RTT-based PDC with PRS are based on measurements with one sample.
For RTT-based PDC with TRS, it can be seen from simulation results in [2] that measurement accuracy with 4 samples and 1 sample are almost the same under AWGN channel. Thus, similar principle as for RTT-based PDC with PRS can be re-used. 
Proposal 2: Accuracy requirements for RTT-based PDC with TRS are based on measurements with one sample.
With one shot measurement, there is no need to specify UE measurement period core requirements for RTT-based PDC measurement, same as for gNB measurement.
Proposal 3: No measurement period requirements are specified for RTT-based PDC.

Channel conditions
It was agreed that for Rel-17 PDC RTT-based method using PRS as the DL reference signal, AWGN channel is assumed. It is FFS whether additional channels should be considered. In Rel-17 positioning enhancement, it was agreed that 1 sample measurement accuracy requirements will be defined for AWGN and LOS channel. In our view, the accuracy would be similar in AWGN and LOS channel. The accuracy requirements for AWGN channel would be enough for PDC measurement. It would also be fine if other LOS channels are configured.
Proposal 4: AWGN channel is assumed for defining accuracy requirements for PDC measurement. Additional LOS channel may be considered.

Test cases
There were discussions on test cases for RTT-based PDC measurement. It is better to be discussed after completion of accuracy requirements. Until then it will become clear whether existing test cases can be used as baseline.
Proposal 5: Test cases are discussed after completion of accuracy requirements.

FR2
It was not clear whether FR2 is supported for RTT-based PDC or not. The evaluations in RAN1 were conducted based on 15KHz SCS and 30kHz SCS. From RAN4 perspective, it seems no reason to preclude FR2.
Observation 1: 60kHz and 120kHz SCS for FR2 are not excluded explicitly for PDC use cases.

3. Summary
[bookmark: _Hlk23953093]In this contribution we further provided our views on requirements for RTT-based propagation delay compensation enhancements. Based on analysis following observations and proposals are present.
Proposal 1: Accuracy requirements for RTT-based PDC with PRS are based on measurements with one sample.
Proposal 2: Accuracy requirements for RTT-based PDC with TRS are based on measurements with one sample.
Proposal 3: No measurement period requirements are specified for RTT-based PDC.
Proposal 4: AWGN channel is assumed for defining accuracy requirements for PDC measurement. Additional LOS channel may be considered.
Proposal 5: Test cases are discussed after completion of accuracy requirements.
Observation 1: 60kHz and 120kHz SCS for FR2 are not excluded explicitly for PDC use cases.

4. References
[1] R4-2202782	WF on NR_IIOT_URLLC_enh RRM requirements, Nokia, Nokia Shanghai Bell
[2] R4-2204648	Simulation results for TRS based PDC, vivo
[3] 
