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Abstract of the contribution: This paper discusses how to determine and signal need for reference time delivery to connected UEs.
1
Background
In [1] RAN2 provides the following information

RAN2 has agreed to transmit the 5G internal system clock to UE to support TSN time synchronization solution developed by SA2 and specified in clause 5.27 of TS 23.501. 

From RAN point of view, it is 
useful for RAN to know whether a connected UE requires getting the 5G internal system clock. The motivation is that RAN does not need to transmit the reference timing information, if there is no UEs requiring such information. 

RAN2 would like to ask SA2 to provide information on whether and how the need for reference timing information can be determined for any given connected UE in Rel-16.

The remainder of this paper discusses how to determine need for reference time delivery for a UE and secondly, how to inform RAN about the need to deliver reference time to a UE.

2
Discussion

2.1
Determining need for reference time delivery for a UE
In the context of TSN the network already needs to perform specific functions which do not apply for other, e.g. mobile broadband scenarios. Examples of this are selection of a UPF that supports NW-TT functionality or assignment of Ethernet port numbers (see TS 23.502 [2] clause 4.3.2.2.1):


SMF may select a UPF (e.g. based on requested DNN/S-NSSAI) that supports NW-TT functionality

[...]


For a PDU Session of type Ethernet, SMF (e.g. for a certain requested DNN/S-NSSAI) may include an indication to request UPF to provide port numbers.

As can be seen above, use of TSN functionality is currently controlled by network configuration, e.g. by using a specific DNN/S-NSSAI.
Given this, it is proposed to also determine the need for TSN time synchronization and related to that need for reference timing information delivery based on network configuration.

Proposal 1: Need for reference timing information delivery can be determined based on network configuration, e.g. based on a specific DNN or S-NSSAI.

2.2
How to inform NG-RAN about need for reference time delivery to a UE
Various solution options exist, including:
1)
New N2-SM indication to inform NG-RAN about the need for reference time delivery for a given UE

-
Based on network configuration, e.g. a specific DNN/S-NSSAI, SMF includes a new indication in the N2 SM information during PDU session establishment.
NOTE 1:
The new indication should be part of N2-SM signaling since reference timing information is only needed if a UE also receives gPTP messages via a PDU session as documented in TS 23.501 [3] clause 5.27.1.

-
Based on the new indication, NG-RAN starts delivering 5G reference time information.
2)
Reuse of an existing N2-SM parameter (S-NSSAI) to inform NG-RAN about the need for reference time delivery
-
UEs which are required to receive time synchronisation information are configured with a specific S-NSSAI.

-
Based on local NG-RAN configuration, if NG-RAN serves at least one UE that has a PDU session with an S-NSSAI that is locally configured for reference time delivery, then NG-RAN delivers 5G reference time information.
The two options have the following pros and cons:

-
Option 1 has the benefit of indicating need for reference time delivery separately from slice information, which enables providing reference time delivery for a subset of UEs using a given slice only. Option 1 has the drawback to require N2 signaling enhancements.
-
Option 2 has the benefit that it does not require any N2 signaling enhancements but requires configuration of dedicated network slices for TSN, which can then be used to configure need for reference time delivery in NG-RAN for those network slices.

It can be assumed that specific network slices will be used for time sensitive services anyhow as also specific SMF and UPF functionality is needed for TSN, e.g. to support TSCAI and NW-TT functionality. Given this and given that time synchronisation is an integral part of supporting TSN, it appears reasonable to assume that network slices for TSN can also be configured to trigger reference time delivery in NG-RAN.

Proposal 2: Use an existing N2-SM parameter (S-NSSAI) to inform NG-RAN about the need for reference time delivery for a given UE.
3
Summary and way forward
The following proposals have been made:

-
Proposal 1: Need for reference timing information delivery can be determined based on network configuration, e.g. based on a specific DNN or S-NSSAI.
-
Proposal 2: Use an existing N2-SM parameter (S-NSSAI) to inform NG-RAN about the need for reference time delivery for a given UE.

In line with the above, it is proposed to agree the companion CR in S2-191xxyy and inform RAN2 accordingly (see companion LS in S2-191xxyy).
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