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1. Introduction

In SA2#152e meeting, we try to capture consensus on the KI #3 and some aspects reach consensus at the high level. This paper proposes a conclusion for key issue 3. 
2. Discussion
2.1 Overview

Here is a quick review of key issue 3: KI #3 focuses on studying how to control 5G time synchronization service based on subscription and it is important for the operator in managing time critical services such as smart grid or financial services. The following technical issues will be studied:

-
How to authorize time synchronization service based on UE subscription.

-
How to enforce time synchronization service on a per UE basis based on subscription.

-
What parts of time synchronization service require a separate UE subscription (and authorization), if any.

The following parts discuss the remaining controversial issues and try to propose a forward way. 

2.2 Whether to introduce ‘the AF request Authorization’ in UE subscription data

One of the open issues in KI#3 is whether to add ‘the AF request Authorization’ in UE subscription data. As mentioned in last meeting, ‘the AF request Authorization’ indicates whether the UE is authorized for an AF-requested time synchronization service. If ‘the AF request Authorization’ is not allowed, then the AF will not be allowed to modify the time synchronization service for the targeted UE. 

Three reasons are proposed to clarify the open issue. First, in this scenario, when TSCTSF retrieves the Time Synchronization Subscription data from the UDM and receives a not-allowed AF request for the time synchronization service, it will not proceeds the time synchronization service. An efficiency way to reject the AF request is expected to be specified at the NEF. NEF shall reject the request from an untrusted or unauthorized AF. Also, the absence of a reasonable use case where the 5GS rejects the trusted AF request makes the introduced parameter indefensible. Please note that rel-18 TRS is for vertical use case, so the UE is not a smart phone but a smart grid CPE. There is no reason to reject a time sync service requested by the AF. Furthermore, if the AF-requested time synchronization service parameter conflicts with the UE subscription data, e.g., Uu error budget, the TSCTSF will pick the more stringent budget to meet the requirement of both AF and UE.

Therefore, the paper suggests to remove ‘the AF request Authorization’ in UE subscription data.

Proposal 1: ‘the AF request Authorization’ should not be included from UE subscription data.
2.3 Whether to include periodicity of reference time information (RTI) provision in the UE subscription data

The periodicity of RTI provision to UE is another open issue remaining in the key issue 3. The paper suggests the parameter to be an optional part of the UE subscription, so that the NG-RAN node will provide RTI with at least the included periodicity. It is beneficial in some high-accuracy scenarios to ensure the requirement of time synchronization service. 

A typical example of sub-stations in power grid is used to picture the use case. In smart grid, the requirement of E2E error budget is 250ns. The calculated Uu time synchronization error budget is a stringent 100ns budget. In the previous releases, the periodicity of RTI provision by SIB to UE is 320ms. Considering the frequency stability of the oscillator of a given clock in UE, an optional value is 0.1ppm, which means that the clock drift between UE and 5G clock is 32ns at every 320ms. The drift of 32ns is nearly one-third of the calculated Uu time synchronization error budget. Therefore, in this scenario, it is recommended to include the periodicity of RTI provision in the UE subscription for the required accuracy. 

As a result, the paper proposes to add the periodicity of RTI provision in the UE subscription.

Proposal 2: The periodicity of RTI provision to UE shall be included in the UE subscription.

>>>>BEGINNING OF CHANGES<<<<
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8.X
Conclusion for KI #3: Support for controlliing 5G time synchronization service based on subscription
The following principles summarize the solution baseline :

-
UE subscription data types stored in the UDM are extended to include a new subscription data "Time Synchronization Subscription data" related to time synchronization service; 

· The "Time Synchronization Subscription data" is extended with the following field:
-
“Access Stratum Time Synchronization Service Authorization” which indicates whether the UE is allowed to receive RTI reception (per UE identity). 
· “(g)PTP based Time Synchronization Service Authorization” which indicates whether the service is allowed (per DNN/S-NSSAI and UE identity). 

-
(Optionally) the Uu time synchronization error budget.
· (Optionally) Maximum periodicity with which reference time information should be provisioned to UE
· one or more “Subscribed time synchronization service ID(s)”, each containing the DNN/S-NSSAI and a reference to a PTP instance configuration at the TSCTSF (e.g. PTP profile, PTP domain, etc).


-
The AMF uses the " Time Synchronization Subscription data " in the following way:

-
The AMF retrieves the " Time Synchronization Subscription data " stored at the UDM during the registration procedure.

-
If the AMF receives Time Synchronization Subscription data Service Authorization from UDM, it provides 5G access stratum time distribution indication and Uu time synchronization error budget (if part of the Access Stratum Time Synchronization Service Authorization received from the UDM) to NG-RAN.

-
The TSCTSF uses the Time Synchronization Subscription data in the following way: 

-
The TSCTSF retrieves the Time Synchronization Subscription data from the UDM when the TSCTSF receives an AF request for the time synchronization service (either ASTI or (g)PTP). According to in the Subscription data, the TSCTSF proceeds as specified in TS 23.502 [3].

-
The TSCTSF retrieves the Time Synchronization Subscription data from the UDM when the TSCTSF receives notification from the PCF that a UE has established a PDU Session that is potentially impacted by (g)PTP-based time synchronization service. The TSCTSF retrieves the PTP instance configurations referenced from the Subscribed time synchronization service ID(s).
 -
The TSCTSF determines if one or more of the PTP instance configurations match with the DNN/S-NSSAI of the given PDU Session. If no PTP instance exists for the given PTP instance configuration, the TSCTSF initializes the PTP instance in 5GS as described in clause K.2.2 of TS 23.501 [2]. The TSCTSF configures a PTP port in DS-TT and adds it to the corresponding PTP instance in NW-TT as described in clause K.2.2 of TS 23.501 [2]. 
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