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Introduction
RRM performance requirements for PDC measurement are discussed in RAN4#103-e, and the outcomes are captured in WF [1]. Based on [1] the following issues needs to be further discussed:
· Channel model for PRS/TRS based PDC
· Details for the TCs
In this paper we will provide our views on above issues for PDC performance requirements.
 Discussion
Channel model for PRS/TRS based PDC
	Issue 3-1: Define UE Rx-Tx time difference measurement requirement for PRS under fading channel conditions?
Agreement in GTW May 18th:
RAN4 shall focus on specify performance requirements for AWGN condition as first priority:
· UE Rx-Tx time difference measurement requirement for PRS
· gNB Rx-Tx time difference measurement requirement for SRS
· UE Rx-Tx time difference measurement requirements for TRS
FFS whether additional requirements for fading condition shall be specified or not 

	Issue 3-3: The channel model used when defining UE Rx-Tx time difference measurement requirements for TRS?
Way forward/Agreement: further discuss
· At least define UE Rx-Tx time difference measurement requirement for TRS under AWGN channel conditions
· Continue to discuss whether RAN4 additionally should define UE Rx-Tx time difference measurement requirement for TRS under fading channel conditions

Moderator comment: see GTW agreement for Issue 3-1.

Issue 3-4: Should RAN4 define requirements for UE Rx-Tx time difference measurement requirements for TRS under one channel model or both channel models (fading and AWGN)?
Way forward: further discuss
· At least define UE Rx-Tx time difference measurement requirement for TRS under AWGN channel conditions
· Continue to discuss whether RAN4 should define UE Rx-Tx time difference measurement requirement for both channel models (fading and AWGN)


One remaining issue that is common for both PRS and TRS based PDC is whether to define accuracy for fading channel. Our preference is not.
In our view, the typical scenario for PDC is IIOT, where fading channel is not quite relevant. Also, the accuracy under fading channel is clearly worse than AWGN, making it more challenging to meet the error budget for PDC. It is noted that the evaluation in RAN1 had not considered the group delay calibration margin from either UE or gNB side. Last, it was agreed that there is no corresponding gNB measurement requirements for fading, and it is reasonable to have same scope for UE and gNB requirements. 
Proposal 1: Define accuracy requirements for PRS and TRS based Rx-Tx in AWGN only.
Details for the TCs
	Issue 3-8: Test case list for measurement core requirements
Issue 3-9: Test case list for measurement accuracy requirements
Agreement:
· RAN4 agree to use one set of test cases to verify both the delay and accuracy of PDC measurement

Way forward/Agreement: further discuss
· On the CSI-RS RMC, we agree that we need a new RMC for TRS based PDC. TRS RMC is defined in A.3.17 instead of A.3.30?
· Remove 60kHz SCS for both FR1 and FR2 because 60kHz SCS is not tested in any existing test case?
· Include sub-tests for two different PRS/TRS BWs because of different accuracies?
· Detailed list of test cases:
· FFS whether measurement period requirements and accuracy requirements can be verified in the same test cases


In Rel-16 for positioning, the following test cases are defined for UE Rx-Tx:
· UE Rx-Tx time difference measurement requirements for FR1 in SA
· UE Rx-Tx time difference measurement requirements for FR2 in SA
· UE Rx-Tx time difference measurement accuracy for FR1 in SA
· UE Rx-Tx time difference measurement accuracy for FR2 in SA
It can be seen that delay and accuracy TCs are defined separately. However, if we look into the test setup, it can be seen that the test conditions are almost the same in delay and accuracy TCs, and in the delay TCs both delay and accuracy are verified according to the test requirements. Therefore, we suggest to merge delay and accuracy TCs, i.e. to verify both delay and accuracy in a single TC. This will save RAN4 spec efforts and UE testing efforts.
Proposal 2: Verify measurement period requirements and accuracy requirements in the same TC.
One principle from Rel-16 positioning tests is that two PRS BWs are tested corresponding to different accuracies, and we think it can be followed also for PDC tests. One issue that RAN4 should discuss is the PRS and TRS RMC. 
The existing PRS RMCs are based on two BWs:
· BW1: small BW (24 or 32 RB) 
· BW2: large BW (104, 132 or 128 RB) 
On the other hand, the serving cell RF BW is 52/104/66 RB for 15/30/120kHz SCS. For PDC measurement, the PRS BW needs to be within the active BW, so only BW1 can be used. In order to test different RS BWs, we suggest to define new RMC based on serving cell RF BW, i.e. the largest RB number smaller than the serving cell RF BW. We have made same proposal for ePOS WI because in Rel-17 some positioning features also requires PRS BW to be within active BWP, and the PRS RMC from ePOS WI can be re-used. 
The existing TRS RMCs are based on BW of active BWP, so it can be directly used for PDC TCs. In order to test different RS BWs, we suggest to define new RMC based on BW1 of PRS RMC, i.e. 24 RB for 15k and 30kHz SCS, and 32 RB for 120kHz SCS.
Proposal 3: In each TC, include sub-tests for two different PRS/TRS BWs. Define new TRS RMC with 24 RB for 15k and 30kHz SCS, and 32 RB for 120kHz SCS.
Conclusions
In this paper we provided our views on PDC performance requirements.
Proposal 1: Define accuracy requirements for PRS and TRS based Rx-Tx in AWGN only.
Proposal 2: Verify measurement period requirements and accuracy requirements in the same TC.
Proposal 3: In each TC, include sub-tests for two different PRS/TRS BWs. Define new TRS RMC with 24 RB for 15k and 30kHz SCS, and 32 RB for 120kHz SCS.
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