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Abstract of the contribution: This paper proposes the common CP function solution to manage the sessions via multiple accesses.

Introduction

This solution addresses Key Issue #4, especially considers Work Task #5.
	SM_WT_#5
	PDU sessions via different accesses
	UE connected via multiple accesses, including non-3GPP
Identify the architecture options for the following cases;
- Multiple PDU sessions via different accesses
- A single PDU session via different accesses (a.k.a. multi-access PDU session)
(NOTE: the way to move IP flows between AN1 and AN2 depends on Key issue#20.)



At the SA2#116 meeting, the solution 4.20 (Session Management on the PDU session(s) via different accesses) is agreed, then there is an editor’s note about the number of CP function.
Editor’s note: In the following high level architectures, it is FFS if the UE has one or two NG1 connections with the NextGen core. How to route over multiple accesses to the same CP function is FFS.

This contribution considers one common CP function to manage the sessions via multiple accesses.

NOTE: As another option to manage the sessions via multiple accesses, it is also proposed in S2-165244 (revision of S2-164422) to have an individual CP function per access network.

Proposal
It is proposed to add the following changes to TR 23.799.

* * * * Start of 1st Change * * * *

[bookmark: _Toc456901557][bookmark: _Toc456903307][bookmark: _Toc456903884][bookmark: _Toc458112640]6.4.20	Solution 4.20: Session Management on the PDU session(s) via different accesses
This solution applies to key issue 4 on session management. Specifically, the solution addresses the following work tasks:
-	SM_WT_#5: PDU session(s) via different accesses
[bookmark: _Toc456901558][bookmark: _Toc456903308][bookmark: _Toc456903885][bookmark: _Toc458112641]6.4.20.1	Architecture description
This clause describes a session management architecture focusing on the following three cases:
· Multiple PDU sessions via different accesses to the different data networks 
· Multiple PDU sessions via different accesses to  the same data network
· A PDU session via different accesses to the same data network (a.k.a. multi-access PDU session)
Editor’s note: In the following high level architectures, it is FFS if the UE has one or two NG1 connections with the NextGen core. How to route over multiple accesses to the same CP function is FFS.
The proposed solution assumes the following session management model principles:
- 	A UE can have multiple PDU sessions via simultaneous multiple accesses to the different data networks or same data networks (as showed in the figure 6.4.20.1-1 and figure 6.4.20.1-2) 
-	A UE can have multiple PDU sessions via NG RAN and non-3GPP access network
-	The establishment and release for the PDU Session via NG RAN (NR or Evolved E-UTRA) is performed using NG1 signalling.
- 	The establishment and release for the PDU Session via non-3GPP access may be performed using NG1 signalling.
· The SM context of NextGen core network should keep the access network types for multiple PDU sessions.
· A UE can have a PDU session via different accesses to the same data network (a.k.a. multi-access PDU session) (as showed in the figure 6.4.20.1-3)
· This solution defines « a multi-access PDU session » as follows;
A PDU session whose traffic can be routed over either a NG RAN or a non-3GPP access or both. 
Editor's note: The definition of « a multi-access PDU session » is needed to be refined. It will be handled in phase 2 in detail.
· The SM context of NextGen core network should keep the access network types for a multi-access PDU session.
· There is one common MM CP function to manage multiple sessions via different accesses with individual NG1 connections as depicted in the following high level architecture. The ways to route over multiple accesses to the same CP function are 
1) Option 1: The information identifying the serving CP function is sent to the UE, and UE uses it when attaching via additional access. The access network directs the UE to the same CP function. 
2) Option 2: The information identifying the serving CP function is stored to the CP management function (e.g. HSS). The CP function may be re-allocated when attaching via additional access.
· The SM message from a UE via NG1 is terminated to the serving MM CP function which is decided by MM attach procedure first. The MM CP function forwards the session setup request to the proper SM CP function (e,g. decided based on the requested DN Name)



Figure 6.4.20.1-1: Multiple PDU sessions via different accesses to the different data networks



Figure 6.4.20.1-2: Multiple PDU sessions via different accesses to the same network
Editor’s note: In case session bitrate limitation across all PDU sessions to the same data network is required (to be determined by the QoS key issue), then for UE with multiple PDU sessions towards the same DN there is the need of a Core Network User plane “convergence point” to support across session bitrate enforcement and charging. Across-session bitrate enforcement has to be run in a unique entity that handles all the DL traffic from the same DN. DL traffic Charging is to be performed  after potential packet discard by across-session bitrate enforcement. 



Figure 6.4.20.1-3: Multi-access PDU session to the same network
[bookmark: _Toc456901559][bookmark: _Toc456903309][bookmark: _Toc456903886][bookmark: _Toc458112642]6.4.20.2	Function description 
Editor's note:	This clause will contain function descriptions and the interactions among the network functions.
The multiple PDU session establishment procedure via different accesses are depicted in Figure 6.4.20.2-1 (for non-roaming case).




Figure 6.4.20.2-1: Multi-access PDU session setup procedure
NOTE:	For the simplification, some network functions like the policy function are not showed in the procedure.
Editor's note:	Further details regarding UE IP address/prefix assignment is FFS. 
1. A UE initiates an attach request via NG RAN. The details depends on the solutions related to MM. 
2. Before sending attach accept to the UE, the CP function may register the serving CP function to the CP management function (e.g. HSS or User Data). 
3. The CP function sends attach accept to the UE via NG RAN. The information identifying the current serving CP function may be included in attach accept message. 
4. A UE initiates a session setup request via NG RAN. The CP function terminating NG1 is the serving CP function decided by MM attach procedure (e.g. MM-1 in the figure 6.4.20.2-1). The MM CP function forwards the session setup request to the proper the SM CP function (e,g, decided based on the requested DN Name).
5. The SM CP function selects the proper user plane function and triggers the establishment of user-plane. 
6. The establishment of user-plane is completed.
7. The UE initiates an attach request via Non-3GPP access network. In case, the indication on additional attach may be included in the attach request message. If the UE gets the information identifying the serving CP function in the step 3, the UE sends it to the non-3GPP access using Non-3GPP access specific mechanisms together with attach request. Non-3GPP access network determines this information, then directs the UE to the same CP function. Further details depends on the solutions related to MM. 
8. The CP function terminating NG1 may be confirmed. 
9. The UE initiates an attach request via Non-3GPP access network. The indication on additional attach may be included in the attach request message.
10. If the CP function receives the attach request without the current serving CP related information from the UE, the CP function may perform the query about it to the CP management function. This query may be done together during the authentication procedure.
11. If needed, the CP re-allocation procedure is performed.
12.  The CP function terminating NG1 may be confirmed. 
13. A UE initiates a session setup request via Non-3GPP access network. The CP function terminating NG1 is the serving CP function decided by MM attach procedure (e.g. MM-1 in the figure 6.4.20.2-1). The MM CP function forwards the session setup request to the proper the proper SM CP function (e,g, decided based on the requested DN Name). It may be different to SM CP function decided in step 4.
14. The SM CP function selects the proper user plane function and triggers the establishment of user-plane. 
15. The establishment of user-plane is completed.

[bookmark: _Toc456901560][bookmark: _Toc456903310][bookmark: _Toc456903887][bookmark: _Toc458112643]6.4.20.3	Solution evaluation 
Editor's note: This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network.

* * * * End of Changes * * * *
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