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Introduction
In ATSSS there is an open issue on how the procedure for MA PDU Session establishment will be defined:

2c.
During the normative phase of the work, it will be decided if the user-plane resources for the MA-PDU on a specific access, shall be established with a Service Request procedure, or with a session management procedure.
In this paper we analyze this open issue and propose a way forward

Discussion

Four options for establishing user-plane in the 2nd access are discussed in S2-1901989 (ZTE). A summary of the options is provided below (figures are borrowed from S2-1901989).
Option a: 

- 
When the PDU Session is established in 1st access, an extra N9 tunnel is pre-established for a 2nd access. 
- 
Later, Service Request is used in 2nd access to (re-)activate the user plane connection (i.e. N3 for 2nd access).
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Option a
Option b: 

-
At Registration in 2nd access, the AMF notifies the SMF, and the SMF pre-establishes an N9 tunnel for 2nd access. 
-
Later, Service Request is used in 2nd access to activate/re-activate the user plan connection (i.e. N3 for 2nd access).
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Option b
Option c:

-
An SM procedure is used to trigger UP activation in 2nd access (i.e. N3 and N9 tunnels for 2nd access).
-
After that, Service Request is used re-activate the user plan connection (i.e. N3 for 2nd access)
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Option c
Option d:

-
Service Request is used in 2nd access to activate the user plane connection (N3 and N9 tunnels for 2nd access)
-
Later, Service Request is used to re-activate the user plane connection for 2nd access (N3 tunnel)
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Option d
In the table below, the options are compared.

	
	Option a 


	Option b 


	Option c 


	Option d 



	Works in NR and LBO cases
	Yes
	Yes
	Yes
	Yes

	Works in HR roaming with same VPLMN (single AMF, single vSMF)
	Yes
	Yes
	Yes
	Possibly, but requires SR to trigger establishment of N9 tunnels as well (today SR is only used to activate N3)

	Works in HR roaming with different VPLMN (two AMFs, two vSMFs)
	No (there is not yet a vSMF in 2nd access)
	No (there is not yet a vSMF in 2nd access)
	Yes
	No (there is not yet a vSMF in 2nd access)

	UE-initiated
	Yes
	Yes
	Yes
	Yes

	NW-triggered
	Yes
	Yes
	Yes
	Yes

	Allows SM info to be carried together with UP creation 
	No
	No
	Yes
	No

	AMF impact
	No
	Event report to SMFs needed when UE registers
	No
	Yes, need to separate UP handling during SR for single-access PDU and MA PDU

	SMF impact
	Needs to establish double N9 tunnels at PDU Session Establishment
	Needs to establish N9 tunnel triggered by Event Notification from AMF (no N1 SM message)
	Needs to establish UP triggered by N1 SM message
	Needs to establish N9 tunnel triggered by notification from AMF (no N1 SM message)

	Impacts to NAS state machine in UE
	- Activate PDU Session (including UP) in first access using SM. 
- UP in 2nd access is created using Service Request 
- UP in any access is re-activated with Service Request
	- Activate PDU Session (including UP) in first access using SM. 
- UP in 2nd access is created using Service Request 
- UP in any access is re-activated with Service Request
	- UP is created in each access using SM procedure
- UP in any access is re-activated with Service Request
	- Activate PDU Session (including UP) in first access using SM. 
- UP in 2nd access is created using Service Request 
- UP in any access is re-activated with Service Request

	Other
	N9 tunnel resources created beforehand, even if they may never be used
	N9 tunnel resources created beforehand, even if they may never be used
	Less complex procedure, but may require more signaling in some cases (e.g. when UE is IDLE and wants to create UP connection in 2nd access)
	


It can be noted from the table above that only option C (SM procedure) can fulfil all scenarios (non-roaming and roaming, with single AMF or with two AMFs). It is desirable to have a single solution to simplify the overall system, and even if rel-16 may not cover home-routed roaming it may very well be added in the future. 

Using SR may seem a natural choice since one of the main intentions with the SR procedure is to activate the User Plane for an existing PDU Session. However, there are certain drawbacks with using SR. Some of them are listed in the table above, but additional aspects are:
-
SR procedure is already complex, covering several different use cases and scenarios:

-
UE-initiated vs NW-triggered, 

-
activate UP connection in same access vs activate UP as a move from another access, 

-
procedure used in CM-IDLE state vs procedure used in CM-CONNECTED states. 

It is thus a quite complex procedure and adding yet another use case risk introducing even more complexity and also error cases

-
SR is used in rel-15 for activating a UP connection in a different access from where the PDU Session last had a UP connection. Adding the ATSSS scenario would require that there is some way for the UE to indicate whether the SR is requesting to move UP connection or add UP connection. Such parameter seems however more to be a SM parameter than an MM parameter. 

-
SR supports activating UP connection for multiple PDU Sessions in a single procedure. The SR message has a bit-map field indicating which PDU Sessions are targeted. The message would thus need to have another bit-map field to indicate whether SR is used for moving a UP from another access (rel-15) or for adding a UP connection (ATSSS).

- 
SR is a MM procedure supervised by the AMF. However, ATSSS is primarily a SM feature controlled from SMF. Using SR to activate a UP connection for ATSSS risks breaking MM-SM separation further.

-
SR cannot be used to carry SM level information between the UE and SMF. If there is any reason to include some SM level info when adding a UP connection (e.g. PCO, updated ATSSS rules or updated QoS rules) the SR would have to be followed by a SM procedure. Even if there is no such scenario in rel-16, it may come later. 

Using a SM message instead (e.g. PDU Session Establishment or PDU Session Modification with an ATSSS indication) does not seem to have such drawbacks. 

Proposal

It is proposed to agree on using SM level procedure for adding UP connection in a new access, e.g. PDU Session Establishment or PDU Session Modification with ATSSS indication. A CR is available in S2-1901466.
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