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Introduction

In last RAN2#116bis-e meeting, regarding the Propagation delay for TSN, the following agreements were achieved [1]: 

Agreements 

Both RTT-based PDC and legacy TA-based PDC are supported.

Both RTT-based UE side PDC and RTT-based gNB side PDC are supported.  RRT-based gNB side PDC has to be a simple solution and converge by February meeting.  

A single pair of TRS/PRS and SRS is configured via RRC signaling for RTT-based PDC.

For RTT-based UE side PDC, gNB Rx-Tx time difference, e.g., gNBRx-Tx, shall be provided to UE via DLInformationTransfer signaling.

No need to introduce additional activation for RTT measurement in UE side.

For RTT-based gNB side PDC, RRC measurement framework can be reused as baseline to provide UE Rx-Tx time difference report.

For RTT-based gNB side PDC, besides UE Rx-Tx time difference, no additional information needs to be reported to NW.

The signaling flow(s) of RTT-based PDC can be captured in stage-2 specification (taking the examples in [R2-2200991] or [R2-2201016] as baseline). The details can be further fine-tuned based on RAN2 agreements during stage-2 running CR review.

FFS an explicit indication to only activate UE side TA-based PDC is introduced in SIB or in unicast signalling and what is indicated

FFS For TA-based PDC, it’s no need to specify PD calculation related contents in RAN2.

Network configuration should guarantee that RTT-based PDC and TA-based PDC are not activated simultaneously for a UE.

RAN2 confirms to introduce separate R17 UE capabilities for RTT-based PDC and legacy TA-based PDC, as defined by RAN1 feature list.

RAN2 confirm the agreement in last meeting that reference time provided in dedicated signaling takes priority.  FFS UE behavior when it receives reference time info via dedicated signaling.  

RAN2 send a LS to RAN3 to inform the RAN2 progress about RTT-based PDC and TA-based PDC till the end of RAN2#116bis e-meeting.  Email discussion [508]

It’s no need to specify solution for the issue of mismatch between propagation delay value and reference time information.

In the paper, we focused on remaining issues NOT included in open issues listed in the open issues for [POST116bis-e][512][IIoT] UP open issues (Samsung) and [POST116bis-e][513][IIoT] CP open issues (Ericsson).
Discussion

RAN2 agreed that both RTT-based UE side PDC and RTT-based gNB side PDC are supported and RRT-based gNB side PDC has to be a simple solution and converged by February meeting.  And there is no need to introduce additional activation for RTT measurement in UE side.
Regarding the measurement periodicities for Rx – Tx time difference measurement, the existing value of measurement periodicity was reused. And there are two options for the measurement periodicities setting: on e is that the periodicities are at least in the same order of SIB9, which delivery rate can be from 80ms up to 5s. The same set of periodicities can be applied to both TA and RTT based PDC methods (i.e. not be limited to a specific PDC method); another is that the regular RRM measurement periodicity can be reused and the network can management the value of measurement periodicity for Rx – Tx time difference measurement from OAM and optimized via some mobility management algorithm through the network running period and the range definition. Regardless of the two options, from our perspective, somehow needs the input from RAN4/RAN1.  

Observation 1: there are two options for the measurement periodicities setting: on e is that the periodicities are at least in the same order of SIB9, which delivery rate can be from 80ms up to 5s. The same set of periodicities can be applied to both TA and RTT based PDC methods (i.e. not be limited to a specific PDC method); another is that the regular RRM measurement periodicity can be reused.

Observation 2:  Regardless of the two options, somehow needs the input from RAN4/RAN1.  

Proposal 1: it is proposed to ask some assistant information for the measurement periodicities setting of Rx – Tx time difference measurement from RAN4/RAN1.
Regarding how to trigger UE to report RX-TX time difference is an open issue. Generally, the following three options are proposed:
Option1: Periodical UE Rx-Tx time difference measurement/reporting. 

Option2: gNB explicitly indicate UE to conduct RTT measurement/reporting using dedicated signaling. 

Option3: event based trigger e.g. UE start RTT measurement/reporting when UE is far away from gNB. 
From our perspective, event type UE Rx-Tx time difference measurement and reporting could be introduced for RTT based PDC with high priority. Although the periodically UE Rx-Tx time difference measurement reporting lacks of efficient and timely effective and somehow increases the power consumption, it can be introduced as backup approach.

Proposal 2: event type UE Rx-Tx time difference measurement reporting could be introduced with high priority, while the periodically UE Rx-Tx time difference measurement reporting can be introduced as backup approach.
3 Conclusions

Observation 1: there are two options for the measurement periodicities setting: on e is that the periodicities are at least in the same order of SIB9, which delivery rate can be from 80ms up to 5s. The same set of periodicities can be applied to both TA and RTT based PDC methods (i.e. not be limited to a specific PDC method); another is that the regular RRM measurement periodicity can be reused.

Observation 2:  Regardless of the two options, somehow needs the input from RAN4/RAN1.  

Proposal 1: it is proposed to ask some assistant information for the measurement periodicities setting of Rx – Tx time difference measurement from RAN4/RAN1.

Proposal 2: event type UE Rx-Tx time difference measurement reporting could be introduced with high priority, while the periodically UE Rx-Tx time difference measurement reporting can be introduced as backup approach.
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