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

Wait for RAN2/SA2 decision on Time Synchronization assistance parameters before further discussing in RAN3.

Further discuss assistance information that may be useful for the target gNB to maintain timing accuracy required by the UE following handover, focusing on RAN3 aspects if any issue identified.
We will further discuss the PDC and provide the proposals in this contribution.
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Discussion
SA2 discussed Time Synchronization assistance parameters and inquire RAN via liaison whether the assist information is need for the PDC. RAN2 discussed this parameter and got the conclusion that RAN2 sees some benefits to having this information. 

So then in SA2#146 meeting, SA2 approved the CRs[2]~[4] for introducing the Time Synchronization assistance parameters. These include time distribution indication and the Uu time synchronization error budget. And their definition is as below:

5G access stratum time distribution indication:
Defines if 5G access stratum time distribution via Uu reference point is enabled or disabled.

Uu interface time synchronization error budget:
Indicates the Uu Time Synchronization error budget for 5G access stratum time distribution
The CR for 23.501 descript the detail about transferring these parameters to NG-RAN as below:

……..

The AF may subscribe for 5GS and/or UE availability and capabilities for time synchronization service. The AF indicates in the request the DNN, S-NSSAI, and in addition the AF may indicate a list of UE identities or group identity to limit the subscription only to corresponding UEs. If the AF does not indicate DNN, S-NSSAI, the NEF determines the DNN, S-NSSAI based on the AF identity.

……
If the AF has not included a time synchronization error budget, the TSCTSF uses a preconfigured time synchronization error budget to derive the Uu time synchronization error budget. TSCTSF provides a time distribution indication and the Uu time synchronization error budget to NG-RAN as described in TS 23.502 [3] clause 4.15.9.4. Based on this, NG-RAN provides the 5GS access stratum time to the UE according to the Uu interface time synchronization error budget as provided by the TSCTSF (if supported by UE and NG-RAN).
……
From above the Time Synchronization assistance parameters should be valid in PDUsession level.. i.e DNN S-NSSAI level. RAN3 should add these parameters in the related message on the interface.
These parameters should be carried in the PDU session setup/modification request procedures on the NGAP. During handover, these parametres may be propagated during Xn handover, the handover request procedure should include these parameters on XnAP.  
Proposal 1: Include Time Synchronization assistance parameters in PDU session setup/modification request procedures on the NGAP and handover request procedure on XnAP
In current specification, the TSC Traffic Characteristics is used to carry the TSC related parameters. Including these parameter in the TSC Traffic Characteristics is simple from specification view. 
Proposal 2: Includes Time Synchronization assistance parameters in TSC Traffic Characteristics 
The parameters may be encoding as below:
9.3.1.xx Time Synchronization assistance Information

This IE provides the Time Synchronization assistance Information (see TS 23.501 [9]). 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	5G access stratum time distribution indication
	M
	
	ENUMERATED (enabled, disabled )
	if 5G access stratum time distribution via Uu reference point is enabled or disabled

	Uu interface time synchronization error budget
	O
	
	INTEGER (0..65535, …)
	it expressed in units of 1 us.


Proposal 3: corresponding TP for 38.413 is provided in Annex
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Conclusion

In the present contribution we make the following observations and proposal:
Proposal 1: Include Time Synchronization assistance parameters in PDU session setup/modification request procedures on the NGAP and handover request procedure on XnAP
Proposal 2: Includes Time Synchronization assistance parameters in TSC Traffic Characteristics 
Proposal 3: corresponding TP for 38.413 is provided in Annex
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Annex
TP for 38.413

9.3.1.130
TSC Traffic Characteristics

This IE provides the traffic characteristics of TSC QoS flows.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	TSC Assistance Information Downlink
	O
	
	TSC Assistance Information

9.3.1.131
	

	TSC Assistance Information Uplink
	O
	
	TSC Assistance Information

9.3.1.131
	

	Time Synchronization assistance Information
	O
	
	Time Synchronization assistance Information 
9.3.1.xxx
	


9.3.1.xx Time Synchronization assistance Information

This IE provides the Time Synchronization assistance Information (see TS 23.501 [9]). 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	5G access stratum time distribution indication
	M
	
	ENUMERATED (enabled, disabled )
	if 5G access stratum time distribution via Uu reference point is enabled or disabled

	Uu interface time synchronization error budget
	O
	
	INTEGER (0..65535, …)
	It expressed in units of 1 us.


