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Abstract of the contribution: This contribution propose solutions to address the open issue on Service Request or Session Management procedure to establish the 2nd user plane path for MA-PDU Session.
Discussion
During the FS_ATSSS study, how to establish the user plane resource in the 2nd access has not been concluded. This paper discuss the solution options and makes recommendation for solutions.
There are two scenarios as shown in the following figures.
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Scenario 1: MA-PDU Session with Non roaming

/Roaming with LBO/

Roaming with HR(one AMF)case
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Scenario 2: MA-PDU Session withHR (two AMF) case


First we consider the case when the MA-PDU Session is established via 1st access, the UE is not registered in 2nd access. So far there are 4 options to add the user plane path in 2nd access.
Option a) During the MA-PDU Session establishment, the SMF establishes two N9 tunnels. The UE uses Service Request procedure to activate the N3 tunnel and AN resource in 2nd access.
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Option a
Option b) After the UE is registered in second access, the AMF notifies the SMF and SMF establishes the N9 tunnel for second access. The UE uses Service Request procedure to activate the N3 tunnel and AN resource in 2nd access.
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Option b
Option c) After the UE is registered in 2nd access the UE uses the UE initiated Session Establishment procedure to add the N3 and N9 tunnels, and the AN resource in second access. After the UE becomes IDLE state, normal UE initiated/network initiated SR procedure is used to activate the N3 tunnel and AN resource in second access.
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Option c
Option d) After the UE is registered in 2nd access the UE uses the UE initiated Service Request procedure to add the N3 and N9 tunnels, and the AN resource in second access. After the UE becomes IDLE state, the N9 tunnel is kept. Normal UE initiated/network initiated SR procedure is used to activate the N3 tunnel and AN resource in second access.
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Option d
The key difference is whether there is need an explicit trigger from the UE to establish the 2nd N9 tunnel
	
	No need explicit trigger from UE
	Need explicit trigger from UE

	Option a
	The A-SMF establishes the 2nd N9 tunnel during MA-PDU session establishment
	

	Option b
	After the UE is registered in 2nd access, the A-SMF establishes the 2nd N9 tunnel.
	

	Option c
	
	The UE initiates explicit Session Management signalling to establish the 2nd N9 tunnel 

	Option d
	
	The UE initiates Service Request to establish the 2nd N9 tunnel


The following are the impacts of each options in both MA-PDU Session with Non roaming/Roaming with LBO/Roaming with HR(one AMF) scenario and Roaming with HR (two AMFs) scenario
	
	Option a
	Option b
	Option c
	Option d

	Non Roaming case or roaming with LBO case or roaming with HR (one AMF) scenario
	MA-PDU session establishment procedure needs to be extended to establish the 2nd N9 tunnel. 

The UE may never access the second access, thus the additional N9 tunnel may cause resource waste.
	SMF needs to be enhanced to establish the second N9 tunnel after it is notified that the UE is registered in 2nd access.
	The UE needs to remember the state in each access for MA-PDU session: whether to initiate SR procedure or SM procedure
Additional flag is needed to differentiate the PDU session switch or addition 2nd leg of MA-PDU session
	For roaming with HR case the SR procedure needs to be extended to establish the 2nd N9 tunnel

	Roaming with HR (two AMF)  scenario
	There are two AMF, how the SMF in HPLMN knows the UE has been registered via 2nd access is unclear
	There are two AMF, how the SMF in HPLMN knows the UE has been registered via 2nd access is unclear
	Extra NAS signalling is needed to establish the 2nd N9 tunnel
Additional state in the UE.

Additional flag is needed to differentiate the PDU session switch or addition 2nd leg of MA-PDU session
	Doesn't work because the 2nd AMF has no SM context 


Analysis: 

1) Option d) have big impacts to all cases and should not be considered.

2) For Non Roaming case or roaming with LBO case or roaming with HR case(one AMF): Option a) and Option b) has less UE impacts and less signalling exchanges between the UE and the network. Option b) is better because option a) may cause network resource waste for 2nd access.

3) For roaming with HR case (two AMF), option b) can still work however solution needs to be further investigated for how to notify the H-SMF when the UE is registered in 2nd access. One possible solution is via UDM: the 2nd AMF retrieves the UE context from UDM which includes the MA-PDU Session info and H-SMF ID and then the 2nd AMF notifies the H-SMF. See Annex for call flow examples.
4) For roaming with HR case (two AMF), Option c) can also work. However this solution have two UE impacts:

a) The UE needs to store information whether the core network resource for each access has been established or not. 

b) The PDU Session Establishment message needs additional flag to differentiate the PDU session switch (Release 15) or addition 2nd leg of MA-PDU session. For the latter case, the SMF will not send the new QoS rules to the UE and the old leg of MA-PDU session should be kept. The AMF and SMF are also impacted. 
Based on the above analysis we propose 

1) For non roaming or roaming with LBO or roaming with HR case(one AMF), option b) is selected. 

2) For roaming with HR case(two AMF), option b) is also preferred.

Proposal
It is proposed to agree the following:
1) For non roaming or roaming with LBO or roaming with HR case(one AMF), option b) is selected. 

2) For roaming with HR case(two AMF), option b) is also preferred.
Annex Option b) call flow for two AMFs case
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Step 5: H-SMF stores an MA-PDU Session indication in the UE context in SMF data for the MA-PDU Session in UDM

Step 15a: If the UE has been registered in the non 3GPP access, the UDM invokes Nudm_SDM_Notification service to notify the UE context in SMF data to the AMF2. So the AMF2 knows the H-SMF ID of the MA-PDU Session.

· NOTE: This is the same mechanism used for interworking from EPC to 5GC, and interworking from non 3GPP access to 3GPP access. See step 2 in clause 4.3.2.2.1 in TS 23.502

Step 15b: If the UE is not registered in the non 3GPP access, when the UE is registered in the non 3GPP access, the AMF2 invokes Numd_SDM_Get service to retrieve the UE context in SMF data from UDM. So the AMF2 knows the H-SMF ID of the MA-PDU Session.

· NOTE: This is the same as step 14b in Registration procedure in clause 4.2.2.2.2 in TS 23.502.

Step 16: The AMF invokes Nsmf_PDUSession_UpdateSMContext Request service to H-SMF. Then the H-SMF establishes the user plane tunnel in non 3GPP access in step 17-21.

· NOTE: This is the same as step 17 in Registration procedure in clause 4.2.2.2.2 in TS 23.502.

Summary of the impact:
H-SMF: 
1) Store the MA-PDU Session indication in UE context in the SMF data in UDM.

2) If the UE is registered in 2nd access, the H-SMF establishes the 2nd user plane for MA-PDU Session

UDM:

1) Store the MA-PDU Session indication in UE context in the SMF data in UDM

AMF: 

1) Invokes Nsmf_PDUSession_UpdateSMContext Request service to H-SMF when the AMF receives MA-PDU Session indication from UDM.
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