2

SA WG2 Meeting #124
S2-178601
Nov 27 – Dec 1, 2017, Reno, NV, USA
(was S2-17----)

Source:
Qualcomm Incorporated
Title:
Removal of transparent SM content from UE to SMF in the HPLMN
Document for:
Approval
Agenda Item:
6.5.3 

Work Item / Release:
5G_ph1 / Rel-15

Abstract of the contribution: This paper concludes that there is no need for explicit transparent SM context from the SMF in the HPLMN in case of Home Routed PDU sessions, and removes text that hints towards the need in TS 23.501.
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Discussion 
1.1
Transparent relay at V-SMF and “not meant to understand” discussion

There is existing text in TS 23.501 that hints towards a split of some uplink SM information being sent to V-SMF and some uplink SM information being sent to H-SMF transparently via V-SMF. To be more precise, the following text is included in TS 23.501 sub-clause 5.6.3:

“Information within NAS SM messages is split up between information that any SMF needs to understand and information that an SMF in VPLMN serving a PDU Session in HR mode is not meant to understand but to relay transparently to the SMF in HPLMN.

NOTE 2:
The UE does not know whether the SMF in VPLMN can understand some information or not, and whether a PDU Session will be in HR or LBO.”

And

“Even if LBO is allowed for a PDU Session, the SMF in the VPLMN may detect it is not able to understand information in the UE request.”
This has triggered an LS from CT1 (C1-178243/S2-178243) requesting more details on how this split would work.

On further study, we have not found any scenario where the UE needs to explicitly send transparently to the H-SMF information that is not supposed to be understood by the V-SMF. Furthermore, since the UE does not know whether LBO or HR applies and for every information element the following options may occur, which the UE does not need to know a priori:

1. The network establishes a PDU session with LBO. In this case all information terminates at the V-SMF.

2. The network establishes an HR  PDU session. In this case:

a. Some information may be processed only at H-SMF, the V-SMF just forwards this information.  

b. Some information may be processed at both the V-SMF and H-SMF, the V-SMF processes this information and also forwards it.    

Therefore, a priori, the UE does not need to know which entity processes what information, and there is no information “meant to not be understood at V-SMF” as far as the SM protocol at the UE is concerned, but rather information that is processed at the V-SMF, H-SMF or both, on a case by case basis.  

In other words, as far as the UE is concerned there should be only one 5GSM signaling termination point at the V-SMF. Interactions between V-SMF and H-SMF are transparent to the UE. Once the V-SMF receives the UE message, it determines which information to process and which information to pass to the H-SMF. Note that information provided between V-SMF and H-SMF needs to be explicitly indicated either in TS 23.502 in the procedure call flow, or in TS 23.501 as part of a feature description. 

	Proposal 1: It is proposed to remove the text references above from TS 23.501, and reply back to CT1 indicating there is no need for explicit split of information in SM message with transparent relaying to H-SMF.


1.2
Forward compatibility to later releases.

CT1 also asks in LS C1-178243/S2-178243 how to handle V-SMF and H-SMF of different releases.

It is indeed possible for the V-SMF and H-SMF to be compliant to different releases, and it is possible the V-SMF compliant to release X may receive IEs in the uplink 5GSM message defined in releases later than X that the V-SMF would not be able to process, but the H-SMF may be able to process. Note that this is not a scenario of V-SMF “not meant to understand” and IE, but rather the V-SMF not knowing information elements of a future release (, so it is not related to CT1 Question 1 in CT1 LS).

In that case, it would be useful for the H-SMF to receive the information elements in case the H-SMF can understand it. 
	We propose the following way forward:

· The vSMF parses every information element (IE) that it knows as per its release support. 

· Once it finds an IE it does not know, it assumes it is of a later release and provides the rest of the message to the hSMF in case the hSMF can understand it and process it. The vSMF indicates the content is not understood by the vSMF.  

· If the hSMF understands it, and the feature does not require vSMF support, the hSMF can process it.

· If the hSMF understands it, and the feature requires vSMF support, the hSMF drops the information element.


This way forward has the benefit that it allows to support new SM features in HR roaming scenarios even when the V-SMF does not support the SM feature. 
Also, this handling in the network is completely transparent to the UE, and avoids different handling of SM messages at the UE depending on whether a PDU session is LBO or HR.

Given that this proposed solution has Stage 3 considerations, like parsing of IEs at the V-SMF, we propose to request CT1 for feedback on such approach before including in TS 23.501 and/or TS 23.502. 
A companion proposed LS can be found in S2-178603 which includes the proposed way forward above. 
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Proposal

In line with the previous section it is proposed to approve the changes to TS 23.501 listed below.
*** Start of changes ***
5.6.3
Roaming

In case of roaming the 5GC supports following possible deployments scenarios for a PDU Session:

-
"Local Break Out" (LBO) where the SMF and all UPF(s) involved by the PDU Session are under control of the VPLMN.

-
"Home Routed" (HR) where the PDU Session is supported by a SMF function under control of the HPLMN, by a SMF function under control of the VPLMN, by at least one UPF under control of the HPLMN and by at least one UPF under control of the VPLMN. In this case the SMF in HPLMN selects the UPF(s) in the HPLMN and the SMF in VPLMN selects the UPF(s) in the VPLMN. This is further described in clause 6.3.
NOTE 1:
The use of an UPF in the VPLMN e.g. enables VPLMN charging, VPLMN LI and minimizes the impact on the HPLMN of the UE mobility within the VPLMN (e.g. for scenarios where SSC mode 1 applies).
Different simultaneous PDU Sessions of an UE may use different modes: Home Routed and LBO. The HPLMN shall be able to control (via subscription data) per DNN whether a PDU Session is to be set-up in HR or in LBO mode.
In case of PDU Sessions per Home Routed deployment:
-
NAS SM terminates in the SMF in VPLMN.

-
The SMF in VPLMN forwards to the SMF in the HPLMN SM related information.

-
The SMF in the HPLMN receives the SUPI of the UE from the SMF in the VPLMN during the PDU Session Establishment procedure.

-
The SMF in HPLMN is responsible to check the UE request with regard to the user subscription and to possibly reject the UE request in case of mismatch. The SMF in HPLMN obtains subscription data directly from the UDM.

-
The SMF in HPLMN may send QoS requirements associated with a PDU Session to the SMF in VPLMN. This may happen at PDU Session establishment and after the PDU Session is established. The interface between SMF in HPLMN and SMF in VPLMN is also able to carry (N9) User Plane forwarding information exchanged between SMF in HPLMN and SMF in VPLMN. The SMF in the VPLMN may check QoS requests from the SMF in HPLMN with respect to roaming agreements.



In home routed roaming case, the AMF selects an SMF in the VPLMN and a SMF in the HPLMN, and provides the identifier of the selected SMF in the HPLMN to the selected SMF in the VPLMN.
In roaming with LBO, the AMF selects a SMF in the VPLMN. In this case, when handling a PDU Session establishment request, the SMF in the VPLMN may reject the N11 message (related with a PDU Session establishment request) with a proper N11 cause. This triggers the AMF to select both a new SMF in the VPLMN and a SMF in the HPLMN in order to handle the PDU Session using home routed roaming.
*** End of changes ***
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