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Introduction
From RAN4#102 we have the following WF [1]:WF for RAN4#103:
· UE Rx-Tx time difference measurement requirement for PRS:
· FFS for requirements for fading conditions
· gNB Rx-Tx time difference measurement requirement for SRS:
· FFS for requirements for fading conditions
· 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 paper we will continue to discuss the remaining issues for the RRM requirement for PDC.
Discussion
Measurement requirement for RTT-based PDC with PRS/TRS and SRS
 Channel condition for UE Rx-Tx time difference measurement requirement with PRS
In RAN1#106bis-e it has the following agreement Agreement
For evaluation of the overall time synchronization error for RTT-based propagation delay compensation with Alt.1, it is assumed that 
· The UE Rx-Tx time difference measurement accuracy based on PRS defined in Table 10.1.25.2-2 in TS 38.133 v17.3.0 is taken as the reference for the UE Rx-Tx time difference measurement accuracy 
· The gNB Rx-Tx time difference accuracy based on SRS for positioning defined in Table 13.2.2.2-1 in TS 38.133 v17.3.0 is taken as the reference for the gNB Rx-Tx time difference accuracy based on SRS for PDC 


Since RAN1 already considered using table 10.1.25.2-2 in TS 38.133 v17.3.0 for error budget evaluation and the table is about the PRS measurement accuracy based on the fading channel. In RAN4#102e, companies also pointed out that the use cases of PDC merit both channels.
Consider AWGN channel and the fading channel condition defined RTT based PDC with PRS.
Channel condition for gNB Rx-Tx time difference measurement requirement 
In RAN4#101bis-e [2], it has been agreed thatAgreement:
[bookmark: _Hlk93864297]RAN4 agree to reuse the existing side conditions and the serving cell gNB Rx-Tx time difference measurement accuracy requirements in TS 38.133 - 13.2.2 for Rel-17 PDC RTT method with the condition of Es/Iot of 3dB


And the requirements in TS 38.133 - 13.2.2 only consider AWGN channel. No need to reopen the discussion 
It has been agreed to only consider AWGN for the RTT based PDC gNB Rx-Tx time difference measurement requirement.
Channel condition for UE Rx-Tx time difference measurement requirement with TRS 
Based on our simulation result for TRS receiving error, we observe that there is non-negligible gap in TUE-RX accuracy between AWGN channel and fading channel. And also to align with the requirement for PRS, we support to define measurement requirements for both AWGN and fading channels.
Define UE Rx-Tx time difference measurement accuracy with TRS in both AWGN and fading channels for FR1 and FR2.
Our simulation result shows that the TRS measurement sample number has minor effect on the TUE-RX  error. Therefore, defining measurement requirement for 1 sample of TRS will be sufficient.
Define UE Rx-Tx time difference measurement accuracy with 1 TRS measurement sample for FR1 and FR2.
Update for PDC specification
Given the RAN1/2 specification update for IOT_URLLC_enh [3], the measurement requirements for PDC in TS 38.133 -9.12 should be updated. Specifically, the UE measurement configuration and UE capability should be adjusted according to the updates. Also, the PRS measurement period typo should be corrected. We have a CR for the correction/update [4].
Given the latest RAN1/2 specification for IIOT_URLLC_enh, the measurement requirements for PDC in TS 38.133 -9.12 should be updated/corrected.
Test cases for RTT -based PDC with PRS/TRS and SRS
Test case for measurement period
Given the existing test case defined in TS 38.133-A6.6.14 for UE Rx-Tx time difference measurement period for single positioning frequency layer in FR1, we think that some of the test case configurations for the test case for RTT-based PDC UE Rx-Tx time difference measurement period with PRS and TRS need to be updated, and the following adjustments should be added:
1. Consider single cell scenario for RTT-based PDC.
2. The triggering signaling is the RRC by configuring MeasObjectRxTxDiff-r17 with prs-Ref-r17 or csi-RS-Ref-r17, where MeasObjectRxTxDiff-r17 should be configured for measObjectRxTxDiff-r17.  
3. The PRS should be configured in NR-DL-PRS-PDC-Info defined in TS 38.331. The current PRS configuration in TS 38.133-A6.7.15  is compatible with NR-DL-PRS-PDC-Info.
4. New type of SRS should be introduced with the usage for usagePDC-r17 defined in TS 38.331.
Hence, we see a need to define new test case for RTT-based PDC UE Rx-Tx time difference measurement period with PRS and TRS.
Introduce new SRS type in TS 38.133 A.3.24 for usagePDC-r17
Define test case for RTT-based PDC UE Rx-Tx time difference measurement period with PRS and TRS.
Test case for measurement accuracy
Given the existing test case defined in TS 38.133-A6.7.15 is for UE Rx-Tx time difference measurement accuracy for single positioning frequency layer in FR1, we think that some of the configurations can be reused for the test case for RTT-based PDC UE Rx-Tx time difference measurement accuracy with PRS and TRS, and also consider the adjustment mentioned in the section 2.2.1. 
Define test case for RTT-based PDC UE Rx-Tx time difference measurement accuracy with PRS and TRS.

Conclusion
Based on our discussion in this paper, we have the following observations and proposals:
1. Consider AWGN channel and the fading channel condition defined RTT based PDC with PRS.
1. It has been agreed to only consider AWGN for the RTT based PDC gNB Rx-Tx time difference measurement requirement.
Define UE Rx-Tx time difference measurement accuracy with TRS in both AWGN and fading channels for FR1 and FR2.
Define UE Rx-Tx time difference measurement accuracy with 1 TRS measurement sample for FR1 and FR2.
Given the latest RAN1/2 specification for IIOT_URLLC_enh, the measurement for PDC in TS 38.133 -9.12 should be updated/corrected.
Introduce new SRS type in TS 38.133 A.3.24 for usagePDC-r17
Define test case for RTT-based PDC UE Rx-Tx time difference measurement period with PRS and TRS.
Define test case for RTT-based PDC UE Rx-Tx time difference measurement accuracy with PRS and TRS.
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