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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#102-e meeting, RRM core requirements for propagation delay compensation enhancements were discussed extensively. The agreements and remaining open issues were captured in WF [1]. There are agreements as below related to accuracy of UE Rx-Tx time difference measurement 
	Agreements:
· UE Rx-Tx time difference measurement requirement for PRS:
· RAN4 will define UE Rx-Tx time difference measurement requirement for PRS requirements for 60KHz
· RAN4 will not define PRS-based PDC requirements based on both Rel-16 and Rel-17 PRS
· RAN4 see no need for simulations for defining accuracy requirements. RAN4 will reuse PDC RTT accuracy from R16 defined in TR 38.133-10.1.25.2 for Rel-17 PDC RTT-based method
· Reuse Rel-16 PRS accuracy requirements and number of samples (i.e., 4)
· Define requirements for AWGN conditions.
· Do not consider Rel-17 PRS accuracy requirements for Rel-17 PDC RTT-based method


The remaining open issues related to performance part are as follows.
	· UE Rx-Tx time difference measurement requirements for TRS
· FFS for channel model for requirements definition and whether to include both models
· Number of samples assumed for deriving the accuracy requirements [1 or 4]
· Interested companies are encouraged to provide simulation results for TRS based PDC for RAN4#103
· Test case work for PDC RTT UE Rx-Tx time difference measurement accuracy requirement with TRS/PRS and SRS


In this contribution, we provide our views on accuracy requirements and test cases for PDC enhancement.
2. Discussion
2.1 Accuracy requirements for PDC
For PRS based UE Rx-Tx time difference measurement for PDC, the accuracy requirements can be specified with following conditions based on previous agreements.
· Reuse Rel-16 accuracy requirements defined in TR 38.133-10.1.25.2 for Rel-17 PDC RTT-based method
· Number of samples is 4
· AWGN conditions
· SINR = -3dB
Proposal 1: UE Rx-Tx time difference measurement accuracy requirements for RTT-based PDC with PRS are specified based on existing requirements in section 10.1.25.2 under conditions:
For FR1: AWGN, Es/Iot=-3dB, SCS = 15kHz, 30kHz, 60kHz.
For FR2: AWGN, Es/Iot=-3dB, SCS = 60kHz, 120kHz.
For TRS based UE Rx-Tx time difference measurement for PDC, the accuracy requirements are dependent on core part discussion and simulation results. However, there are some parameters can be confirmed. The SINR is -3dB. Accuracy requirements under AWGN channel should be specified at least. The accuracy requirements can be derived based on simulation results. The same RF group delay calibration error as for PRS based UE Rx-Tx time difference measurement can be reused.
Proposal 2: UE Rx-Tx time difference measurement accuracy requirements for RTT-based PDC with TRS are specified under conditions:
For FR1: AWGN, Es/Iot=-3dB, SCS = 15kHz, 30kHz, 60kHz.
For FR2: AWGN, Es/Iot=-3dB, SCS = 60kHz, 120kHz.
Proposal 3: The same RF group delay calibration error as for PRS based UE Rx-Tx time difference measurement can be reused for TRS based measurement.
Proposal 4: Whether to specify UE Rx-Tx time difference measurement accuracy requirements, for both PRS-based and TRS-based, for fading channels following outcome of core part discussion.

2.1 Test cases for PDC
Test cases should be specified to verify measurement period requirements and measurement accuracy requirements for RTT-based PDC with PRS and TRS, respectively. The test cases should be defined under AWGN channel only. Both FR1 and FR2 use cases should be covered. Only serving cell is configured in the test.
Proposal 5: Test cases for RTT-based PDC are specified for both FR1 and FR2 under AWGN.
Proposal 6: Test case list for measurement period requirements is provided in Table 1.
Table 1. Test case list for measurement core requirements
	TC No.
	TC
	Purpose
	Clause
	Note

	1
	UE Rx-Tx time difference measurement with PRS for RTT-based PDC in FR1 SA
	To verify measurement period requirements for UE Rx-Tx time difference measurement with PRS for RTT-based PDC
	A.6.6.x1.1
	A.6.6.x1 UE Rx-Tx time difference measurement for RTT-based PDC

	2
	UE Rx-Tx time difference measurement with TRS for RTT-based PDC in FR1 SA
	To verify measurement period requirements for UE Rx-Tx time difference measurement with TRS for RTT-based PDC
	A.6.6.x1.2
	

	3
	UE Rx-Tx time difference measurement with PRS for RTT-based PDC in FR2 SA
	To verify measurement period requirements for UE Rx-Tx time difference measurement with PRS for RTT-based PDC
	A.7.6.x1.1
	A.7.6.x1 UE Rx-Tx time difference measurement for RTT-based PDC

	4
	UE Rx-Tx time difference measurement with TRS for RTT-based PDC in FR2 SA
	To verify measurement period requirements for UE Rx-Tx time difference measurement with TRS for RTT-based PDC
	A.7.6.x1.2
	


Proposal 7: Test case list for measurement accuracy requirements is provided in Table 2.
Table 2. Test case list for measurement accuracy requirements
	TC No.
	TC
	Purpose
	Clause
	Note

	1
	UE Rx-Tx time difference measurement accuracy with PRS for RTT-based PDC in FR1 SA
	To verify measurement accuracy requirements for UE Rx-Tx time difference measurement with PRS for RTT-based PDC
	A.6.7.x1.1
	A.6.7.x1 UE Rx-Tx time difference measurement for RTT-based PDC

	2
	UE Rx-Tx time difference measurement accuracy with TRS for RTT-based PDC in FR1 SA
	To verify measurement accuracy requirements for UE Rx-Tx time difference measurement with TRS for RTT-based PDC
	A.6.7.x1.2
	

	3
	UE Rx-Tx time difference measurement accuracy with PRS for RTT-based PDC in FR2 SA
	To verify measurement accuracy requirements for UE Rx-Tx time difference measurement with PRS for RTT-based PDC
	A.7.7.x1.1
	A.7.7.x1 UE Rx-Tx time difference measurement for RTT-based PDC

	4
	UE Rx-Tx time difference measurement accuracy with TRS for RTT-based PDC in FR2 SA
	To verify measurement accuracy requirements for UE Rx-Tx time difference measurement with TRS for RTT-based PDC
	A.7.7.x1.2
	



3. Summary
[bookmark: _Hlk23953093]In this contribution, we further provided our views on the remaining open issues of core requirements for PDC enhancement. Based on analysis following observations and proposals are present.
Proposal 1: UE Rx-Tx time difference measurement accuracy requirements for RTT-based PDC with PRS are specified based on existing requirements in section 10.1.25.2 under conditions:
For FR1: AWGN, Es/Iot=-3dB, SCS = 15kHz, 30kHz, 60kHz.
For FR2: AWGN, Es/Iot=-3dB, SCS = 60kHz, 120kHz.
Proposal 2: UE Rx-Tx time difference measurement accuracy requirements for RTT-based PDC with TRS are specified under conditions:
For FR1: AWGN, Es/Iot=-3dB, SCS = 15kHz, 30kHz, 60kHz.
For FR2: AWGN, Es/Iot=-3dB, SCS = 60kHz, 120kHz.
Proposal 3: The same RF group delay calibration error as for PRS based UE Rx-Tx time difference measurement can be reused for TRS based measurement.
Proposal 4: Whether to specify UE Rx-Tx time difference measurement accuracy requirements, for both PRS-based and TRS-based, for fading channels following outcome of core part discussion.
Proposal 5: Test cases for RTT-based PDC are specified for both FR1 and FR2 under AWGN.
Proposal 6: Test case list for measurement period requirements is provided in Table 1.
Table 1. Test case list for measurement core requirements
	TC No.
	TC
	Purpose
	Clause
	Note

	1
	UE Rx-Tx time difference measurement with PRS for RTT-based PDC in FR1 SA
	To verify measurement period requirements for UE Rx-Tx time difference measurement with PRS for RTT-based PDC
	A.6.6.x1.1
	A.6.6.x1 UE Rx-Tx time difference measurement for RTT-based PDC

	2
	UE Rx-Tx time difference measurement with TRS for RTT-based PDC in FR1 SA
	To verify measurement period requirements for UE Rx-Tx time difference measurement with TRS for RTT-based PDC
	A.6.6.x1.2
	

	3
	UE Rx-Tx time difference measurement with PRS for RTT-based PDC in FR2 SA
	To verify measurement period requirements for UE Rx-Tx time difference measurement with PRS for RTT-based PDC
	A.7.6.x1.1
	A.7.6.x1 UE Rx-Tx time difference measurement for RTT-based PDC

	4
	UE Rx-Tx time difference measurement with TRS for RTT-based PDC in FR2 SA
	To verify measurement period requirements for UE Rx-Tx time difference measurement with TRS for RTT-based PDC
	A.7.6.x1.2
	


Proposal 7: Test case list for measurement accuracy requirements is provided in Table 2.
Table 2. Test case list for measurement accuracy requirements
	TC No.
	TC
	Purpose
	Clause
	Note

	1
	UE Rx-Tx time difference measurement accuracy with PRS for RTT-based PDC in FR1 SA
	To verify measurement accuracy requirements for UE Rx-Tx time difference measurement with PRS for RTT-based PDC
	A.6.7.x1.1
	A.6.7.x1 UE Rx-Tx time difference measurement for RTT-based PDC

	2
	UE Rx-Tx time difference measurement accuracy with TRS for RTT-based PDC in FR1 SA
	To verify measurement accuracy requirements for UE Rx-Tx time difference measurement with TRS for RTT-based PDC
	A.6.7.x1.2
	

	3
	UE Rx-Tx time difference measurement accuracy with PRS for RTT-based PDC in FR2 SA
	To verify measurement accuracy requirements for UE Rx-Tx time difference measurement with PRS for RTT-based PDC
	A.7.7.x1.1
	A.7.7.x1 UE Rx-Tx time difference measurement for RTT-based PDC

	4
	UE Rx-Tx time difference measurement accuracy with TRS for RTT-based PDC in FR2 SA
	To verify measurement accuracy requirements for UE Rx-Tx time difference measurement with TRS for RTT-based PDC
	A.7.7.x1.2
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