SA WG2 Temporary Document

Page 1

SA WG2 Meeting #128bis
S2-188242
20 - 24 August 2018, Sophia Antipolis, France
(revision of S2-18xxxx)
Source:
ZTE
Title:
Discussion on the DNN+SMF to APN+PGW mapping for the interworking between 4G and 5G without N26
Document for:
Approval
Agenda Item:
6.5.9
Work Item / Release:
5GS_Ph1 / Rel-15
Abstract of the contribution: This contribution discusses the DNN+SMF to APN+PGW mapping issue for the interworking between 4G and 5G and give the proposals.
1. Introduction
In the last meeting, the DNN+SMF to APN+PGW mapping issue without N26 is discussed.
In the current spec, for the same DNN and same slice, the AMF shall select the same SMF+PGW-C for the PDU sessions (S2-187421). But for the different slice with the same DNN, the SMF+PGW-C may be different for the different slice.

But in the 4G, for the same APN (mapped from DNN), all the PDN connections shall be in the same PGW.

It assumes the principle is same for both with N26 and without N26 scenario. For the same DNN, the PDU sessions in only one SMF+PGW-C can perform EPS interworking. With N26, the AMF can determine the SMF+PGW-C during EBI allocation. But without N26, it is not clear:

  - Who and How determine the SMF+PGW-C on which the PDU sessions can perform EPS interworking.
  - When there are multiple SMFs/PGW-Cs with the same DNN for the UE, how UDM/HSS selects one APN+PGW pair which is sent to MME.
This paper discusses the above in more general terms.
2. Discussion
2.1 
According to the approved CR S-187530, the DNN+S-NSSAI pair which support EPS interworking is contained in the UE Subscription data in the UDM. 
	SMF Selection
	SUPI
	Key

	Subscription data (data needed for SMF
Selection as described
in clause 6.3.2 of
TS 23.501 [2])
	SMF Selection Subscription data contains one or more S-NSSAI level subscription data:

	
	S-NSSAI
	Indicates the value of the S-NSSAI.

	
	Subscribed DNN list
	List of the subscribed DNNs for the UE (NOTE 1).

	
	………
	…………

	
	Interworking with EPS indication list 
	Indicates for which DNN from the Subscribed DNN list interworking is supported.


	Session Management Subscription data (data needed for PDU
	
	

	Session Establishment)
	
	

	
	Session Management Subscription data contains one or more S-NSSAI level subscription data:

	
	S-NSSAI
	Indicates the value of the S-NSSAI.

	
	Subscribed DNN list
	List of the subscribed DNNs for the S-NSSAI (NOTE 1).

	
	For each DNN in S-NSSAI level subscription data:

	
	……………………
	

	
	Interworking with EPS indication
	Indicates whether interworking with EPS is supported for this DNN and S-NSSAI.

	
	……………..
	


So these Subscription data is also available in AMF (SMF Selection Subscription data) and SMF (Session Management Subscription data).
To avoid the multi PGW-C+SMFs issue without N26, one simple solution is adding the restriction: for one DNN, only one S-NSSAI supporting interworking. This restriction is not reasonable, and when there is N26 deployed, this restriction is not required because the AMF can guarantee only one selected SMF+PGW-C supporting EPS interworking via EBI allocation procedure.
Conclusion 1: For the same DNN, there may be multiple slices (S-NSSAI) supporting EPS interworking. AMF and SMF know whether interworking with EPS can be supported for this DNN and S-NSSAI according to subscription data.
2.2 How to determine one SMF+PGW-C which can perform EPS interworking for the same DNN without N26.
When there is N26 deployed, the AMF can determine which SMF+PGW-C can perform EPS interworking via EBI allocation procedure if there are multiple SMFs+PGW-Cs serving the UE for the same DNN.
Example, for the DNN-A, there are two S-NSSAIs (S-NSSAI-1, S-NSSAI-2) for the UE can support EPS interworking.

When the UE establishes the PDU session-1 using DNN-A and S-NSSAI-1, the AMF selects the SMF1+PGW-C1. The SMF1+PGW-C1 request the EBI for the PDU session-1. 

When the UE establishes the PDU session-2 using DNN-A and S-NSSAI-2, the AMF selects the SMF2+PGW-C2. When the AMF receives the EBI request from SMF2+PGW-C2, it either reject the request (it means the PDU sessions in the SMF2 can not perform EPS interworking), or revoke the allocated EBI to PDU session-1 and allocate the EBI to PDU session-2 (it means the PDU sessions in the SMF1 can not perform EPS interworking, the PDU sessions in the SMF2 can perform EPS interworking).

When there is no N26, it is an issue that who can can determine which SMF+PGW-C can perform EPS interworking if there are multiple SMFs+PGW-Cs serving the UE for the same DNN.

SMF+PGW-C can not determine it because there are multiple SMF+PGW-C and they dont know each other.
UDM/HSS may be a candidate. But it is not good choice. The interworking decision is the serving network policy. How the UDM/HSS know such policy when the UE is in roaming? And the UDM/HSS does not have knowledge whether there is N26 or not in the serving network. So it may cause issue when UDM/HSS make different decision with AMF. And the UE shall have the same policy, otherwise, the UE can not re-establish the PDN connection in EPS.
This paper proposes keep alignment with N26 case, i.e. the AMF determine which SMF+PGW-C can perform EPS interworking if there are multiple SMFs+PGW-Cs serving the UE for the same DNN.
Proposal 1: AMF determine which SMF+PGW-C can perform EPS interworking without N26 if there are multiple SMFs+PGW-Cs serving the UE for the same DNN.

It will discuss how to implement this in the next clause.
2.3 How the UDM/HSS determine which APN+PGW will be sent to MME.
In the current spec, the following UE context in SMF data are stored in the UDM/HSS.
	UE context in SMF
	SUPI
	Key

	data
	PDU Session Id(s)
	List of PDU Session Id(s) for the UE

	
	For each PDU Session Id:

	
	DNN
	DNN for the PDU Session.

	
	SMF
	Allocated SMF for the PDU Session. Includes SMF IP Address and SMF NF Id.


When the UE accesses the EPS, the UDM/HSS shall calculate APN (mapped from DNN) and PGW address (from SMF) pair and send to MME. Reusing the example in 2.2, there are such information in the UDM for the UE.
	PDU session-1
	DNN-A
	SMF1+PGW-C1

	PDU session-2
	DNN-A
	SMF2+PGW-C2

	.........
	...................
	..................


The UDM is confused which SMF is selected for the DNN-A, i.e SMF1 or SMF2?.

According to the proposal 1, the AMF determine which SMF+PGW-C can perform EPS interworking without N26 if there are multiple SMFs+PGW-Cs serving the UE for the same DNN. The issue is how AMF inform the UDM/HSS the decision, i.e. selected SMF.
So there are two potential solutions:

Alt-A: 

The AMF inform the SMF whether it can perform EPS interworking without N26. AMF can do it in PDU session eatablishment, or PDU session update when the interworking status change. This procedure is similar with N26 scenario, but it uses a new indication and EBI allocation procedure is not required.
The SMF indicate the interworking indication to UDM in register/re-register procedure. So, in the UDM, it becomes:
	PDU session-1
	DNN-A
	SMF1+PGW-C1
	No Interworking

	PDU session-2
	DNN-A
	SMF2+PGW-C2
	interworking

	PDU session-3
	DNN-A
	SMF2+PGW-C2
	interworking

	.........
	...................
	..................
	


The cons are:

· the UDM/HSS still require to analyze the whole PDU sessions list to create the (APN, PGW) pair. 
· For the error case, there are two SMFs supporting interworking for the same DNN, the issue can not be resolved.

· Much signaling. For the above table, when the UE eatablish PDU session-4 with DNN-A and S-NSSAI-3, the AMF sleect the SMF3 and determine it support interworking. The AMF shall update the PDU session-2 and PDU session-3 to revoke the interworking inidcation. And PDU session-2 and PDU session-3 shall re-register with UDM to revoke the interworking indication.
Alt-B: 

This alternative is alignment with EPS non-3GPP interworking (MME, 3GPP AAA store APN+PGW pair to HSS). The AMF inform the UDM with EPS interworking information. It send DNN+SMF to UDM for EPS interworking.
The UDM store this information, so it does not required to re-calculate again when the UE access from EPS. The EPS interworking in the UDM/HSS looks like:
	EPS Interwoking information
	DNN-A
	SMF1

	
	DNN-B
	SMF4


In the UDM, the DNN is the key, so for the one DNN, only one (DNN, SMF) pair are stored for the UE. So when the above interworking status is changed (a new SMF+PGW-C selected), only one update is reuqired. Also, if there is no interworking SMF for the DNN, AMF can revoke the stored (DNN, SMF) information.
Comapring these two solution, it proposes the alt-B as way forward.
And alt-B also work well in the N26 scenario. With N26 scenario, the AMF does not store such information in UDM. So the UDM/HSS does not send APN+PGW to MME. In the other solution and current spec, the UDM always calculate and send APN+PGW to MME becuase the UDM/HSS has no knowledge about N26 (at least in home routed roaming).
Proposal 2: AMF send EPS interworking information (DNN+SMF) to UDM.
Even with Alt-B, this paper has no strong opinion on whether the AMF informs the interworking indication to SMF or not without N26 scenario. Maybe it is useful to SMF, but this paper has no strong view.
Proposal 3: Whether AMF sends interworking inidcation to SMF without N26 depending on meeting discussion. 
3. Proposal

It is proposed to adopt the following conclusion and related CR also submitted.
Conclusion 1: For the same DNN, there may be multiple slices (S-NSSAI) supporting EPS interworking. AMF and SMF know whether interworking with EPS can be supported for this DNN and S-NSSAI according to subscription data.
Proposal 1: AMF determine which SMF+PGW-C can perform EPS interworking without N26 if there are multiple SMFs+PGW-Cs serving the UE for the same DNN.

Proposal 2: AMF send EPS interworking information (DNN+SMF) to UDM.
Proposal 3: Whether AMF sends interworking inidcation to SMF without N26 depending on meeting discussion. 
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