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Introduction
RRM requirements for PDC enhancements were discussed in RAN4#101-bis-e, and the outcomes are captured in the WF [1]. Based on [1] the following issues are to be further discussed:
· Applicability to FR2
· Number of samples for UE Rx-Rx
· Propagation conditions for UE Rx-Rx
· TRS resource number
In this paper we will provide our views on the above open issues for PDC enhancements.
Discussion
Applicability to FR2
In last meeting, there was no consensus on whether the RTT based PDC is applicable for 60kHz SCS and FR2. The reason was that in earlier LS from RAN1 there was following agreement:
	Agreements:
Both 15 kHz and 30 kHz are assumed for both control-to-control and smart grid for evaluation of the time synchronization.  


During the discussion, some companies commented that this assumption is only for evaluation. 
We do not have strong view on whether to include 60kHz SCS and FR2 for PDC related requirements. On one hand, the RAN1 agreements implies that typical user scenario of PDC is with 15/30kHz SCS. On the other hand, we can also see the point that the agreement does not preclude PDC to used with 60kHz SCS or FR2. We are fine with either option.
Number of samples for UE Rx-Tx
One open issue for defining PDC requirements is the number of samples, and the two options are 
· Option 1: 1-sample 
· Option 2: 4-sample. 
We support option 1.
In Rel-17 positioning enhancement WI, it was agreed that single shot measurement is feasible for UE Rx-Tx with ≥-6dB Es/Iot and LOS channel, and the accuracy can be similar to Rel-16. In last meeting, most companies agreed to use -3dB Es/Iot and AWGN for PDC requirements, so it should be feasible to assume 1-sample.
The benefits in assuming 1-sample is that gNB Rx-Tx requirements are defined based on 1-sample. It is well known that for RTT based PDC the proximity between UE Rx-Tx and gNB Rx-Tx measurements are important, and using 1-sample also for UE measurements can help to ensure UE and gNB measurements are taken close in time.
In last meeting, some companies raised the concern that supporting 1-sample PRS measurement is a Rel-17 feature, and is optional for UE. Our understanding is that PDC is an independent feature from positioning, so if it is agreed to use 1-sample to define PDC requirements, then they should apply to all UEs supporting PDC, no matter whether UE supports positioning or not. 
Proposal 1: Measurement requirements for UE Rx-Tx are defined based on single-shot measurement. 
Propagation conditions for UE Rx-Rx
One open issue for defining PDC requirements is the propagation condition, and the two options are 
· Option 1: AWGN
· Option 2: AWGN and TDL-A
We support option 1.
It can be seen from the existing requirements in Rel-16 that the accuracy is clearly better with AWGN than with TDL-A. Although based on RAN1 evaluation, Rel-16 accuracy with TDL-A is sufficient for PDC to meet the synchronicity budget, it is noted that in RAN1 evaluation the group delay calibration margin was not considered, so we believe RAN4 should target better accuracy for PDC.
In addition, if we assume AWGN channel, 1-sample measurement can be assumed, and based on discussion in section 2.2, there are certain benefits in using 1-sample for UE Rx-Tx measurement. 
It is noted that gNB Rx-Tx measurement requirements are defined based on 1-sample and AWGN, and we prefer to align the assumption for UE and gNB as much as possible.
Proposal 2: Measurement requirements for UE Rx-Tx are defined based on AWGN. 
TRS resource number
One open issue for defining PDC requirements is the TRS resource number, and the two options are 
· Option 1: 4 (2-slot TRS configuration)
· Option 2: 2 (2-slot TRS configuration)
We support option 1.
In our view, 2-slot TRS is the typical configuration at least for FR1. Also, the accuracy will be better with 2-slot, so we do not see the reason to adopt option 2.
Proposal 3: Measurement requirements for TRS based UE Rx-Tx are defined based on 2-slot TRS configuration for FR1 at least. 
Reporting range for RTT based PDC
In [1] RAN4 agreed to use the same report mapping for UE and gNB Rx-Tx. As the report mapping will impact RAN2 signalling, we suggest to inform RAN2 about the RAN4 agreements.
[bookmark: _GoBack]Proposal 4: Inform RAN2 about the RAN4 agreements on report mapping for UE and gNB Rx-Tx.
Conclusions
In this paper we provided our views on PDC enhancements.
Proposal 1: Measurement requirements for UE Rx-Tx are defined based on single-shot measurement. 
Proposal 2: Measurement requirements for UE Rx-Tx are defined based on AWGN. 
Proposal 3: Measurement requirements for TRS based UE Rx-Tx are defined based on 2-slot TRS configuration for FR1 at least. 
Proposal 4: Inform RAN2 about the RAN4 agreements on report mapping for UE and gNB Rx-Tx.
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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 RAN1 and 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 #103-e		May 16 – May 27, 2022			Electronic Meeting
RAN WG4 Meeting #104			August 22 – August 26, 2022		Toulouse, France
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