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Introduction
RRM requirements for Rel-17 URLLC/IIOT were discussed in RAN4#101-e, and the outcomes are captured in the WF [1]. For PDC part, the discussion in RAN4#101-e was focused on the feasibility of enhancement for UE UL timing accuracy and TA command granularity. 
Based on LS from RAN1#107-e [2], RAN1 agreed to adopt RTT based PDC in Rel-17, and the enhancement for UE UL timing accuracy and TA command granularity were precluded. As a result, RAN4 should work on defining RRM requirements related to RTT based PDC. In our view, the following issues are to be further discussed for RTT based PDC, i.e. UE and gNB Rx-Tx measurements.
· Core requirements 
· Reporting range
· Accuracy requirements 
In this paper, we will provide our views on UE and gNB Rx-Tx measurements for PDC.
Discussion
Core requirements 
Although the exact procedure for RTT based PDC is not agreed in RAN2 yet, we assume it will be triggered by gNB, no matter it is UE based on PDC (PD estimated at UE) or gNB PDC (PD estimated at gNB). It is meaningful to define core requirements for UE Rx-Tx measurement, so that the measurement delay of UE Rx-Tx would be predictable, and gNB can perform gNB Rx-Tx measurement in proximity when it triggers the PDC procedure.
As to the exact measurement delay, we suggest to define it assuming one-shot measurement. In Rel-17 positioning enhancement WI, it was agreed that single shot measurement is feasible for UE Rx-Tx under certain conditions, e.g. high Es/Iot and the accuracy can be similar to Rel-16. Based on RAN1 evaluation, Rel-16 accuracy is sufficient for PDC to meet the synchronicity budget, and we understand the Es/Iot for URLLC/IIOT scenario is at least -6dB, so it should be feasible to assume single-shot.
Based on Proposal 1, UE is expected to perform UE Rx-Tx measurement on the first PRS/TRS occasion after PDC procedure is triggered, provided that the TRS/PRS symbol is available, e.g. no scheduling restriction due to other measurement is applicable on the TRS/PRS symbol.
Proposal 1: Measurement requirements for UE Rx-Tx is defined based on single-shot measurement. 
Another issue RAN4 needs to discuss is whether UE Rx-Tx measurement would cause scheduling restriction or require MG. In our understanding, the SCS of the TRS/PRS would be same as the active BWP, and UE is only required to measure TRS/PRS within its active BWP, so no scheduling restriction or MG is required.
Proposal 2: No scheduling restriction or MG is 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.
Reporting range
In [2] it was mentioned that reporting range of Rx-Tx time difference measurement for RTT-based PDC is up to RAN4.
	Agreement
For RTT-based propagation delay compensation, the Rx-Tx time difference is reported via RRC signaling.
Conclusion
The reporting range of Rx-Tx time difference measurement for RTT-based PDC is up to RAN4.


In Rel-16, the reporting range of UE Rx-Tx and gNB Rx-Tx for positioning are defined as -500us to +500us. The range was defined by considering the measurement of neighbour cell and UE in a neighbour cell, and the neighbour cell can be asynchronous to the serving cell.
For PDC only serving cell measurement is relevant, so theoretically the reporting range can be reduced. However, this would mean RAN4 need to define a separate report mapping for UE Rx-Tx and gNB Rx-Tx for PDC, and RAN2 signalling would also be different from that for Rel-16 positioning. 
Considering the timeline of Rel-17 and the fact that Rx-Tx time difference is reported via RRC signaling (so signaling overhead is not big concern), we suggest to re-use the Rel-16 reporting range. In this way, both the report mapping in RAN4 and the report signaling in RAN2 defined in Rel-16 can be re-used.
Proposal 3: The existing reporting range for UE and gNB Rx-Tx is re-used for PDC.
Accuracy requirements 
As asked by RAN1, RAN4 should define accuracy requirements for UE Rx-Tx based on TRS and PRS, as well as gNB Rx-Tx based on SRS.
	Based on the agreements achieved in RAN1, RTT-based PDC is supported in Rel-17. RAN1 respectfully asks RAN4 to at least define the following for RTT-based PDC in PCell: 
· UE Rx-Tx time difference measurement accuracy based on CSI-RS for tracking
· UE Rx-Tx time difference measurement accuracy based on PRS (including reuse existing spec if appropriate)
· gNB Rx-Tx time difference absolute accuracy based on SRS (including reuse existing spec if appropriate)


The accuracy requirements should be defined in the Perf part of the WI. For this meeting, we think it is meaningful for RAN4 to agree on the basic side conditions and simulation assumptions. 
In RAN4#101-e, for Te enhancement for PDC it was agreed [1] to use test case setup for defining the requirements, i.e. AWGN propagation channel and 3dB Es/Iot. Although the agreement is for TA based PDC, we understand it should be used as the baseline for RTT based PDC also. Technically, we think such assumptions are reasonable for URLLC/IIOT scenarios. 
In Rel-17 positioning enhancement WI, most companies agreed to consider high Es/Iot condition (-6dB or -3dB) for single-shot UE Rx-Tx measurement, and some companies also suggested to consider LOS channels. In Rel-16 positioning WI, gNB Rx-Tx requirements are defined based on AWGN channel and two Es/Iot levels of -13dB and 3dB (the former is clearly not relevant for PDC). 
Proposal 4: UE and gNB Rx-Tx accuracy requirements are defined based on Es/Iot ≥ 3dB and LOS (AWGN) channel.
If Proposal 5 is agreeable, for gNB Rx-Tx RAN4 can re-use the Rel-16 gNB Rx-Tx accuracy requirements at -3dB for PDC, since all the the side conditions are same.
Proposal 5: RAN4 to re-use the Rel-16 gNB Rx-Tx accuracy requirements at 3dB for PDC.
For UE Rx-Tx, as 3dB as a new side condition and TRS have not been evaluated for positioning, we suggest to agree on the simulation assumption in Annex B to calibrate the performance among companies.
Proposal 6: RAN4 to agree on simulation assumptions for UE Rx-Tx measurement based on Annex B.
Conclusions
In this paper we provided our views on UE and gNB Rx-Tx measurements for PDC.
Proposal 1: Measurement requirements for UE Rx-Tx is defined based on single-shot measurement. 
Proposal 2: No scheduling restriction or MG is 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.
Proposal 3: The existing reporting range for UE and gNB Rx-Tx is re-used for PDC.
Proposal 4: UE and gNB Rx-Tx accuracy requirements are defined based on Es/Iot ≥ 3dB and LOS (AWGN) channel.
Proposal 5: RAN4 to re-use the Rel-16 gNB Rx-Tx accuracy requirements at 3dB for PDC.
Proposal 6: RAN4 to agree on simulation assumptions for UE Rx-Tx measurement based on Annex B.
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1. Overall Description:
RAN4 thanks RAN1 for the information in LS R1-2112834 related to PDC. 

RAN4 discussed the reporting range of Rx-Tx time difference measurement for RTT-based PDC, and agreed that the existing reporting ranges defined in Rel-16 (clause 10.1.25.3.1 of 38.133 for UE Rx-Tx time difference and clause 13.2.1 for gNB Rx-Tx time difference) can be re-used for RTT-based PDC.

2. Actions:
To RAN2:
RAN4 respectfully asks RAN2 to take above information into account in the signaling design for RTT-based PDC.

3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #102-e		Feb. 21 – Mar. 3, 2022		Electronic Meeting


Annex B: Simulation assumption for UE Rx-Tx for PDC
Table B-1: General parameters
	Parameter
	Value

	SINR (dB)
	+3

	Propagation channel 
	AWGN

	Num of samples
	1


Table B-2: PRS transmission configuration parameters
	Parameter
	Value

	SCS, RB num, Repetition
	SCS (kHz)
	RB num
	Repetition (Note)
	Sample rate (Tc) 

	
	15
	24
	4
	256

	
	
	52
	1
	128

	
	
	104
	1
	64

	
	30
	24
	4
	128

	
	
	48
	1
	64

	
	
	132
	1
	32

	PRS comb size
	4

	PRS symbol size
	4

	Note: Repetition 4 is achieved by PRS in 4 consecutive slots with PRS-ResourceTimeGap=1.


Table B-3: TRS transmission configuration parameters
	Parameter
	Value

	SCS, RB num, slot num
	SCS (kHz)
	RB num
	Number of slots
	Sample rate (Tc) 

	
	15
	24
	2
	256

	
	
	52
	
	128

	
	
	104
	
	64

	
	30
	24
	
	128

	
	
	48
	
	64

	
	
	132
	
	32

	Symbol location
	{4,8}

	Density
	3
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