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Introduction
In last RAN3 meeting, the PDC was discussed. agreements and open issues were captured in [1] as below:

An LS to RAN1/RAN2 only indicating that gNB-based PDC has RAN3 impacts without any tendentious statements on solution decision, the detail of the wording is FFS.

Wait for reply LS from RAN1 and RAN2, before further discussing gNB-based PDC.

What information (if any) may be needed by the gNB from the CN, to assist the gNB in making PDC decisions needs further discussion. Discussion to continue at next meeting, focusing first on the use case / motivation / requirements( e.g., inputs from other groups).

Further discussion on the UE mobility issues which are not related with RAN2.
We will further discuss the PDC and provide the proposals in this contribution.
2

Discussion
In RAN2#113 meeting, they made the below agreements on the PDC. 
Assumptions:

-
There is no UE clock drift issue to be addressed

-
The source and target gNB are tightly synchronized to the same master clock within the budget and there is no need to optimize anything for HO.  

Agreements

-
gPTP message interruption during mobility is not considered in the Rel-17 IIoT WI (i.e. no further specification impact are considered)

-
RAN2 to confirm which PDC option to choose is up-to RAN1 to decide

Observation 1: No optimization needed for the time synchronization during handover

Proposal 1: Exclude the discussion on the issues for PDC during mobility
SA2 send one LS in R3-211455[2] about LS on Time Synchronization assistance parameters which is discussed in SA2#114 meeting. They would like to inquire RAN whether the assist information is need for the PDC. The detail is as below:

  As part of the FS_IIoT study (documented in TR 23.700-20), SA2 concluded that the Application can request 5G system to offer time synchronization services with time sync accuracy (as a reference, clock accuracy is defined in IEEE Std 1588-2019) and one of the methods that can be requested by the AF is 5G clock based time synchronization. 

SA2 has discussed whether NG-RAN can benefit from receiving the time synchronization error budget available for the NG-RAN for various reasons including determination of 5G timing distribution configuration, propagation delay compensation etc. SA2 understands that Uu and related radio aspects are under RAN responsibility.  As such, before proceeding further, SA2 would like to request feedback from RAN2 regarding the following question:

1) Is it beneficial for NG-RAN to receive Time synchronization error budget available for the NG-RAN for Uu interface to fulfil the time sync accuracy request? 

Time synchronization error budget is designed as assist information for the NG-RAN perform PDC from SA2. Also in last RAN3 meeting serval comapies provide the contribution which includes the informaton from Core Network for assist the PDC. But we don’t get conclusion and wonder what is the motivation and use case. Also rasie the question on whteher CN can provide theses information. Form the LS from SA2, the CN has the capability to provide these information. Their orignal discussion paper [3] in SA2 state the use case and how the inform comes from.  
Reagsrding the Time synchronization error budget for Uu, RAN2 already has discussed in RAN2#112 meeting and made the below agreements. RAN2 calculate the value base on the specification requirements from SA1. i.e. select 900ns or 1000ns as the total error budget. 
4  The Uu interface budget for Scenario 1, 2 and 3 are respectively calculated as following:

•
Scenario 1: Uu budget = 900ns – Device – Network scenario1

•
Scenario 2: Uu budget = (900ns – 2xDevice – 2xNetwork scenario2)/2 (assumption is based on GPTP)

•
Scenario 3: Uu budget = 1000ns – Device – Networkscenario3 (baseline assumption that this is based on GNSS)

5  The Device part time synchronization accuracy budget is assumed to be in the range ±50 to ±100ns, this applies to all three scenarios

6  The error caused by the limited granularity of referenceTimeInfo-r16 IE (±5ns) is to be included in the network part budget, and RAN1 should be informed not to include this error in Uu interface.

7  The Network part time synchronization accuracy budget for Scenario 1, 2, and 3 are assumed to be the following:

•
Scenario 1: ±120 to ±200ns (NetworkScenario1) (assuming 3-5 hops worst case scenario
•
Scenario 2: ±240 to ±400ns (2xNetworkScenario2) (assuming 6-10hops worst case scenario)

•
Scenario 3: ±100ns (NetworkScenario3)

8
Based on Proposal 4, 5, 6 and 7, the per Uu interface time synchronization accuracy for Scenario 1, 2 and 3 are as following:

•
Scenario 1: ±595ns to ±725ns

•
Scenario 2: ±145ns to ±275ns

•
Scenario 3: ±795ns to ±845ns

So if the Time synchronization error is out the s budget scope, the PDC is needed. The Core Newtwork can provide more accurency error budegt for Uu for different service. If the more accurency Time synchronization error budget for different service can be provided by core newtwork, the NG-RAN may select the PDC method based on this information. But wether this information can be used for PDC selection should be discussed and decided by RAN2.
Proposal 2: Include the Time synchronization error budget for Uu in the QoS flow parameter if RAN2 agree to use it for assisting the PDC selection
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Conclusion

In the present contribution we make the following observations and proposal:
Observation 1: No optimization needed for the time synchronization during handover

Proposal 1: Exclude the discussion on the mobility issues for PDC

Proposal 2: Include the Time synchronization error budget for Uu in the QoS flow parameter if RAN2 agree to use it for assisting the PDC selection
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