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Abstract of the contribution: This contribution proposes that an explicit subscription procedure on UE mobility from SMF to AMF is required for the PDU session with either SSC mode 2 or 3.
1
Discussion

In TR 23.799, the following is agreed:
	Agreements for MM and SM interaction are as follows:
6.
In case of UE having multiple established PDU sessions using multiple UPFs, the NextGen system supports the independent activation of UE-CN user plane connection per PDU session. The following MM and SM interactions are envisaged:
6a.
During transition from IDLE to CONNECTED state, for MT data transmission the procedure from bullet 12 below (i.e. “Impacts of MM events”) are used. For MO data transmission, the UE indicates during the Service Request procedure the PDU session(s) for which the UE-CN user plane connection has to be activated.
6b.
When UE is in CONNECTED state, during mobility procedures (e.g. handover) within a MMF updates only the SMFs for which the UE has active UE-CN UP connection(s). 
6c.
During CONNECTED state, if the UE has activated UE-CN user plane connection for a subset of existing PDU sessions, NG system supports the activation of additional UE-CN user plane connection for further PDU sessions.
…

12
Some NG2 signalling (such as Hand-Over related signalling) may require the action of both MMF and SMF. In such case, the MMF is responsible to ensure the coordination between MMF and SMF


This may corresponds to following interactions:


Impacts of MM events:

…

f.
When UE sends (non periodic) TAU request to MMF, the MMF may need to notify SMF(s) so that the SMF(s) can determine whether User Plane Function relocation is required or not (based on SSC mode and on the new user location).


Now, we consider the following situations in the NGC system:
For a UE having a PDU session with SSC mode 1, the UE in Idle state performs tracking area update (TAU) with AMF due to its mobility. In this case, since the PDU session has been deactivated and does not require UPF relocation at all, the AMF doesn’t need to notify SMF of the UE location change, which results in signalling reduction from the AMF to the SMF for the UE in Idle state.
For a UE having either SSC mode 2 or 3, the UE in Idle state performs TAU with AMF due to its mobility. In this case, since the PDU session has been deactivated, the AMF doesn’t notify SMF of the UE location change. But this UE location change may require UPF relocation due to inefficient UP path with the existing UPF. To address this potential issue, the SMF needs to explicitly subscribe to the AMF on the UE mobility, irrespective of the state of the PDU session. Note that the approach that the AMF also maintains the SSC mode of the whole PDU session(s) incurs additional signalling from the SMF to the AMF.
The above analysis also applies to the UE in Connected state having deactivated PDU session(s).

Proposal.
It is proposed that the explicit subscription procedure on UE mobility from SMF to AMF is required for the PDU session with either SSC mode 2 or 3.
2
Proposal

The following text is proposed to be updated to TS 23.502.
***** Start of Change # 1 *****
4.2
Session Management procedures

4.2.4
Session continuity, service continuity and UP path management

Editor’s Note:
This clause will contain procedures for e.g. UPF relocation for SSC modes, addition/removal of UPF (“branching function” and/or IP anchor) for IPv6 MH, UL-CL etc.

4.2.4.x
Explicit subscription on UE mobility

This clause applies to PDU session with SSC mode 2 and 3.

4.2.4.x.1
The subscription on UE mobility
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Figure 4.2.4.x.1-1: The subscription on UE mobility
1.
During PDU session establishment, the AMF selects a SMF to handle SM NAS signalling indicating a new PDU session. The AMF transfers the SM NAS signalling between UE and the selected SMF. The permanent UE ID is added to the SM NAS signalling exchanged between the AMF and the SMF.
2.
When the SMF considers the PDU session setup request as valid and the SSC mode of the PDU session is either SSC mode 2 or 3, the SMF sends a Subscription Request on UE mobility to the AMF. The Subscription Request message includes the UE ID and PDU session ID.

Editor's note:
In case one SMF supports multiple PDU sessions for an UE it is FFS whether the SMF issues one subscription per PDU session or per UE

3.
The AMF stores the ID of the SMF which serves the UE for that PDU session.
4.
The AMF sends the Subscription Response to the SMF to confirm that the subscription request is accepted.
5.
The remaining procedures for the PDU session setup go on.
NOTE:
It is up to stage 3 to determine whether or not step 5 takes place simultaneously with steps 2-4.
4.2.4.x.2
The notification on UE mobility

[image: image2.emf]UE

Source 

RAN

Target 

RAN

AMF SMF UPF

4. Mobility Notification Ack

1. Mobility event associated with N3 change for UE

3. Decision on whether UPF 

relocation is required

2. Mobility Notification


Figure 4.2.4.x.2-1: The notification on UE mobility
1.
At some time, some mobility event that induces N3 change for the UE occurs.

2.
The AMF identifies which SMFs shall be notified based on the stored subscription, and sends an Mobility Notification message to the corresponding SMF. The Mobility Notification message includes UE ID, PDU session ID and UE location.

Editor’s note:
The exact information on the UE location will be decided later.
3.
The SMF performs UPF relocation function for the corresponding PDU session of the UE. If there is a better UPF for an efficient UP path for this session, it can trigger UPF relocation procedure either immediately or later.

Editor’s note:
The best timing for UPF relocation may be different according to SSC mode, UE connection management state, local policy and etc., which is FFS.

4.
The SMF sends the Mobility Notification Ack to the AMF.

Editor’s’ note:
If the SMF determined that the UPF relocation is required but the relocation is postponed, it is FFS whether the SMF may need to contain further information in the Ack message.
Editor’s note:
Whether the internal exposure by Network Exposure Function (NEF) can be applied or not is FFS. 
***** End of Change # 1 *****
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