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Abstract of the contribution: KI #3 New Solution: Supporting a PDN connection in EPC as a 3GPP access leg of MA-PDU Session
1 Discussion
Solution #5 in the TR (“Replacing 3GPP access leg of MA-PDU Session with PDN connection in EPC”) seems, for other devices than 5G RG, to be willing to create a new alternative to the solution defined in 23.316 [12] clause 4.12.3. At least the full relation to the current rel-16 solution for 5G-RG has not been made clear.
As the benefit of proposing such alternative seem unclear, this Tdoc proposes for other devices than 5G RG, a solution aligned with 23.316 [12] clause 4.12.3
2 Proposal

It is proposed to update TR 23.700-93 as follows
FIRST CHANGE (all text is NEW)
6.X
Solution #X: Supporting a PDN connection in EPC as a 3GPP access leg of MA-PDU Session 
6.X.1
Introduction

This solution to KI #3 is re-using the solution in TS 23.316 [12] clause 4.12.3 but supports other devices than 5G RG.
This solution enables a capable UE and network to Support a PDN connection in EPC as a 3GPP access leg of MA-PDU Session.

For this scenario, the general principles for ATSSS as described in R16 TS 23.501 [2], clause 5.32 apply, with the additions provided in this solution.

6.X.2
High-level Description

A Multi-Access PDU Session may be extended with user-plane resources via an associated PDN Connection on 3GPP access in EPC. This enables a scenario where a MA PDU Session can simultaneously be associated with user-plane resources on 3GPP access network connected to EPC and Non 3GPP access connected to 5GC. Such a PDN Connection in EPS would thus be associated with multi-access capability in the UE and in PGW-C+SMF.

NOTE:
To the MME and SGW this is a regular PDN Connection and the support for ATSSS is transparent to MME and SGW.

The UE may operate in either single-registration mode or dual-registration mode in 3GPP access. Irrespective of whether the UE operates in single-registration mode or dual-registration mode in 3GPP access, it is assumed that the UE supports simultaneous registrations for non-3GPP access in 5GC and 3GPP access in EPC.

The use of ATSSS with EPS interworking applies to IP-based PDU Session and PDN Connection types.

The ATSSS rules are provided from the PGW-C+SMF to the UE via SM NAS signalling over 5GC, as described in TS 23.501, clause 5.32.2. ATSSS rules are not provided via EPC.

After the establishment of a MA PDU Session and setting up user-plane resources in 3GPP access in EPC and non-3GPP access in 5GC, the UE distributes the uplink traffic across the two access networks as described in TS 23.501 [2], clause 5.32.1. Similarly, the PDU Session Anchor UPF performs distribution of downlink traffic across the two access networks as described in TS 23.501 [2], clause 5.32.1.

Additional steering functionality and steering modes defined in other solutions in the TR may also be applicable when the MA PDU Session has user-plane resources in 3GPP access in EPC and non-3GPP access in 5GC. 

The PMF protocol may be used via any user plane connection, i.e. via 3GPP access in EPC or non-3GPP access in 5GC.

The PCF functionality to support ATSSS, as described in TS 23.501 [2], clause 5.32.1 and TS 23.503 [4] applies also in the case of interworking with EPC.

Editor's note:
NOTE 1 of § 5.3.1 (Description of KI #3) about Whether any new steering functionality and steering modes defined as part of the Rel-17 ATSSS can be applied to this solution is applicable as for any solution to KI 3.
6.X.3
Procedures

When a UE wants to use a PDN Connection as user-plane resource associated with a MA PDU Session, the UE and the network act as defined in TS 23.316 [12] § 4.12.3 with only following modifications with regard to 23.316 [12] § 4.12.3:

· any UE can act as described for the 5G-RG, and any Non 3GPP access may be used (instead of only W-5GAN)

· the UE indicates to the SMF whether it supports a PDN Connection as user-plane resource associated with a MA PDU Session. This allows the SMF to keep the MA PDU Session when the 3GPP access leg has been moved from 5GC to EPC;

6.X.4
Impacts on services, entities, interfaces and IETF Protocols

The impact to the UE is to support the procedure described in TS 23.316 [12] § 4.12.3 e.g. 
· providing over PCO in 4G NAS: an indication that a PDN Connection is requested to be associated with a MA PDU Session and the UE's ATSSS capabilities;
· receiving over PCO in 4G NAS: An indication whether the request for using the PDN Connection for MA-PDU Session is accepted, MPTCP proxy information (as described in TS 23.501 [2] clause 5.32.2), UE Measurement Assistance Information (as described in clause TS 23.501 [2] clause 5.32.2)

The transfer of MA PDU session related information over PCO in 4G NAS described above does not require protocol change (no new information exchange is to be defined) except that a UE needs to be able to indicate whether it supports a MA PDU Session over EPC based 3GPP access; 

The impact to the SMF+PGW is to support the procedure described in 23.316 [12] § 4.12.3 including the transfer of MA PDU session related information over PCO in 4G NAS described above and to support the removal of the need to remove the MA PDU Session capability when a UE (that is not a 5G RG) moves from 5GC to EPC based 3GPP access.
NEXT CHANGE (2)
6.0
Mapping Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
	Solutions
	Title
	Key Issue(s)

	#1
	QUIC-LL Steering Functionality
	2

	#2
	New steering mode – Autonomous steering mode
	1

	#3
	New steering mode – Autonomous steering mode with advanced PMF
	1

	#4
	New steering mode – Redundant steering mode
	1

	#5
	Replacing 3GPP access leg of MA-PDU Session with PDN connection in EPC
	3

	#6
	MPQUIC-LL Steering Functionality
	2

	#7
	Proposed solution based on MP-QUIC
	2

	#8
	Proposed solution based on QUIC
	2

	#X
	Supporting a PDN connection in EPC as a 3GPP access leg of MA-PDU Session
	3


NEXT CHANGE (3)
5.3
Key Issue #3: Supporting MA PDU with 3GPP access leg over EPC and Non-3GPP access leg over 5GC

5.3.1
Description
This feature is already supported for 5G RG (as defined in TS 23.316 [12] clause 4.12.3) and the Key Issue is to extend the support to UEs in general.

This Key Issue addresses how to support a MA PDU session with its 3GPP access leg over EPC and its non-3GPP access leg over 5GC, including the following aspects:

1.
How to establish a MA PDU session with its 3GPP access leg over EPC and its non-3GPP access leg over 5GC?

2.
How to replace the 3GPP access leg of a MA PDU session (i.e. both access legs over 5GC) with a 3GPP access leg over EPC, or vice-versa?

3.
Whether and how to enhance NAS signalling including ATSSS rules, PCC rules, and/or N4 rules to support traffic steering over both EPC and 5GC?

4.
Identify gaps (if any) of the existing Rel-16 ATSSS interworking support for 5G-RG to support UEs in general. Additional solutions are not precluded but re-use of the Rel-16 solution is preferred assuming it meets the requirements.

NOTE:
MA PDU session with its non-3GPP access leg over EPC is not in the scope of FS_ATSSS_Ph2.

Impacts to Rel-16.MME and SGW shall be minimized.

NOTE 1: 
Whether any new steering functionality and steering modes defined as part of the Rel-17 ATSSS work can be applied also when the MA PDU Session has user-plane resources in 3GPP access in EPC and non-3GPP access in 5GC is FFS and needs further evaluation when the study evaluation/conclusion is taking place. This evaluation should apply to any solution to Key Issue #3.
NEXT CHANGE (3)
6.5
Solution #5: Replacing 3GPP access leg of MA-PDU Session with PDN connection in EPC
6.5.1
Introduction

This solution enables a capable UE and network to replace the 3GPP access leg of a normal MA PDU Session with a PDU connection in EPC, while keeping the non-3GPP access leg in 5GC.

Editor's note:
it is FFS to describe the benefit of creating a new solution with regard to adapting the solution defined in 23.316 [12] clause 4.12.3 to other devices than 5G RG. 
Editor's note:
NOTE 1 of § 5.3.1 (Description of KI #3) about Whether any new steering functionality and steering modes defined as part of the Rel-17 ATSSS can be applied to this solution is applicable as for any solution to KI 3.
3GPP

SA WG2 TD


