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Abstract of the contribution: This contribution proposes to capture independent activation of UP connection per PDU session in TS 23.501.
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.


Now, we summarize pros and cons for independent activation of UP path in case of UE having multiple UPFs (possibly controlled by multiple SMFs).
	
	Activation of all PDU sessions at once
	Independent activation of PDU session

	Pros
	Implementation of a simple UE triggered service request procedure

	Saving of UP resources (including data radio bearer and N3 tunnel) for deactivated (unused) sessions

Reduction of UP path switch signalling for unused PDU session during HO

	Cons
	Potential triggering of relocation of CP and UP functions during HO, e.g. AMF relocation or SMF relocation for supporting unused PDU sessions
	Additional signalling to activate unused PDU session for a UE in Connected state
Management of PDU session state at AMF when different PDU sessions are served by different SMFs


Based on the above analysis, it is proposed that the agreement on the independent activation of UP connection per PDU session needs to be captured in Clause 5.3 of TS 23.501.
NOTE: Deactivation of either all or individual UP path due to data inactivity from RAN is up to RAN2 WG discussion.

2
Proposal

The following text is proposed to be updated to TS 23.501.
***** Start of Change # 1 *****
5.3
Session Management

Editor’s note: this should include session management, IP address allocation etc.
Editor’s note: need to think about handling ATSSS.
5.3.x
Independent activation of UP connection per PDU session

This clause applies to the case when a UE with multiple established PDU sessions may be served by different instances of SMF. For each PDU session, a UP connection (including data radio bearer and N3 tunnel) can be activated. The UP connections for other PDU sessions (to the same or to other network slices) can be activated independently.
NOTE: The deactivation of UP connection implies that the session related context such as IP address/prefix, session ID and serving SMF ID for the PDU session is kept in the UPF and the UE.
If the UE in Idle state creates MO traffic, it performs UE-triggered service request procedure for the PDU session that the MO traffic belongs to. On the other hand, if SMF receives downlink data notification (DDN) from UPF that received MT traffic, it performs NW-triggered service request procedure for the PDU session that the MT traffic belongs to.

AMF maintains session activation/deactivation status for all established PDU sessions of the UE along with the PDU session ID and SMF ID mapping for the UE.

For the UE in Connected state, if MT traffic that belongs to other deactivated PDU session arrives, the SMF initiates the PDU session activation procedure to re-establish the UP connection between the UE and the corresponding UPF.

Editor’s note: Whether CN-initiated PDU session deactivation is necessary or not is FFS.

***** End of Change # 1 *****
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