[bookmark: _Hlk32315000][bookmark: _Hlk77701553][bookmark: _Ref399006623]3GPP TSG RAN WG4 Meeting #103-e	R4-2208820
Electronic Meeting, May 9 - May 20, 2022
Agenda item:			9.22.1.1
Source:	vivo
Title:	Remaining issues for PDC enhancement
Document for:	Discussion
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]. 
	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
· UE Rx-Tx time difference measurement requirements for TRS:
· RAN4 will define UE Rx-Tx time difference measurement requirement for TRS requirements for FR2
· RAN4 agree to define UE Rx-Tx time difference measurement requirement for TRS requirements for 60KHz
· Channel model simulation assumptions:
· AWGN
· TDL-A
· 4 TRS resources over 2 slots
· RAN4 agree to send LS to RAN2 group for Rel-17 enhanced IIOT/URLLC on report mapping for UE and gNB Rx-Tx

· UE Rx-Tx time difference measurement requirement for PRS:
· Define UE Rx-Tx time difference measurement requirement for PRS requirements for FR2
· PRS measurement period for PDC RTT
· PRS measurement period requirement for PDC RTT is defined as
· 
where
· 
· Note: the measurement period can be revisited based on further agreement from RAN1/2 and further RAN4 discussion
· UE Rx-Tx time difference measurement requirements for TRS
· TRS measurement requirement for PDC RTT
· TRS measurement period requirement for PDC RTT is defined as
· 
where 
 is the number of TRS measurement samples for PDC RTT.
 is the periodicity of the TRS specific for PDC RTT UE Rx-Tx time difference measurement.
· Note: the measurement period can be revisited based on further agreement from RAN1/2 and further RAN4 discussion


The remaining open issues captured in WF [1] are as follows.
	· 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 contribution, we further provide our views on the remaining open issues of core requirements for PDC enhancement.
2. Discussion
2.1 Requirements for fading channel
For PRS based UE Rx-Tx time difference measurement, the requirements are specified for AWGN conditions. It is FFS whether to define requirements for fading channel. 
Both gNB based RTT PDC and UE based RTT PDC are supported based on RAN2 agreements. In RAN2#117-e meeting, following agreements were made.
	· RAN2 confirms that gNB-side RTT Propagation Delay Compensation is supported.
· For the separate signalling procedures for UE-side RTT PDC, provision of measurement configuration indicates that UE measures the Rx-Tx time difference, and provision of gNB Rx-Tx time difference to UE implicitly activates RTT-based PDC calculation at the UE side.
· For a UE that has been configured to perform RTT measurements but has not been provided with gNB Rx-Tx time difference measurement to calculate PDC, the UE applies the reference time, without UE-side PDC


Regardless of UE side PDC or gNB side PDC, it is RTT-based PDC that final time compensation accuracy is dependent on accuracy of both UE Rx-Tx time difference measurement and gNB Rx-Tx time difference measurement. Therefore, similar requirements should be specified for both gNB Rx-Tx time difference measurement and UE Rx-Tx time difference measurement. 
For gNB Rx-Tx time difference measurement, no measurement period requirements were specified and the accuracy requirements were derived based on one shot measurement under AWGN channel. It is not clear if requirements under fading channel would be specified for gNB Rx-Tx time difference measurement. If not, then it is neither necessary to specify fading channel requirements for UE Rx-Tx time difference measurement.
Proposal 1: No accuracy requirements under fading channel are specified for both UE Rx-Tx time difference measurement based on PRS/TRS and gNB Rx-Tx time difference measurement based on SRS.
Proposal 1a: Accuracy requirements under fading channel are specified for both UE Rx-Tx time difference measurement based on PRS/TRS and gNB Rx-Tx time difference measurement based on SRS.

Whether UE capability {N, T} is needed is still under discussion in RAN1. In our understanding, UE capability {N, T} for PRS processing for supporting positioning is not needed for RTT-based PDC as the measurement is only on one serving cell and within active BWP. The processing capability would be similar between TRS and PRS. Thus, measurement period requirements for PRS should be similar as for TRS if {N, T} is not needed.
Proposal 2: Measurement period requirements for PRS based UE Rx-Tx time difference measurement is  if UE capability {N, T} is not needed for RTT-based PDC.

2.1 UE Rx-Tx time difference measurement requirements for TRS
For RTT-based PDC with TRS, it can be seen from simulation results in [2] that measurement accuracy with 4 samples and 1 sample are almost the same under AWGN channel. Since PDC is measurement on serving cell and it was agreed that TRS should be in the active BWP, there is no AGC issue for TRS based UE Rx-Tx time difference measurement. Therefore, there is no reason to define core and accuracy requirements under AWGN with 4 samples.
Proposal 3: Accuracy requirements for RTT-based PDC with TRS are based on measurements with one sample under AWGN channel.

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: No accuracy requirements under fading channel are specified for both UE Rx-Tx time difference measurement based on PRS/TRS and gNB Rx-Tx time difference measurement based on SRS.
Proposal 1a: Accuracy requirements under fading channel are specified for both UE Rx-Tx time difference measurement based on PRS/TRS and gNB Rx-Tx time difference measurement based on SRS.
Proposal 2: Measurement period requirements for PRS based UE Rx-Tx time difference measurement is  if UE capability {N, T} is not needed for RTT-based PDC.
Proposal 3: Accuracy requirements for RTT-based PDC with TRS are based on measurements with one sample under AWGN channel.
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