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This document attempts to arrive at agreements about the motivation, constraints and open issues surrounding Chaining with S2 and S8. This will guide and simplify completion of the remaining work.
Introduction

An anchor in the visited network has some advantages, as argued in [S2-063906].  These were

1. Efficient Lawful Intercept in the visited EPC
2. Reduce the number of roaming interface
3. No inter access system HO signalling between Visited EPC and Home EPC.
4. Fast hand over between 3GPP and WLAN Access NW / non 3GPP IP access
These are briefly discussed in the context of the release architecture in order to draw conclusions about constraints on solutions to outstanding problems.

Discussion

The motivation for the S2a/S2b and S8a chained case are straightforward: It would allow a 3GPP HPLMN operator with no non-3GPP access support to allow roaming from non-3GPP IP access by way of a vPLMN.

Motivation and Requirements for the S2a/S2b and S8b Chained Case

1. Anchoring of non-3GPP and 3GPP access in the visited access

a. Use the same protocols for non-3GPP access and roaming.  
This simplifies the operating and deployment model.
b. The visited operator has a greater autonomy for operating and interacting with the non-3GPP access.

c. Possibly there is greater efficiency and performance, especially if

i. The same S-GW is used for both the 3GPP and non-3GPP access
This means there is no relocation on handover.  This also reduces the number of S8b and S7c instances needed. In effect, this reduces the amount of handover related signalling required across the roaming boundary (see motivation 2 below).
ii. The same QoS policy and event triggers could be used for non-3GPP and 3GPP accesses.  This minimizes or even eliminates the signalling needed across the S9 interface for handover. See motivation 2b below.
iii. It may be possible to reduce AAA interactions in the future, should the proxy AAA server cache information required for non-3GPP access - reducing or eliminating the requirement for AAA interactions over the roaming interface.

iv. DNS queries and DHCP interactions with the visited network may be more efficient than with the hPLMN from the non-3GPP access.

d. By maintaining the same local anchor, continuity is maintained for lawful intercept between 3GPP and non-3GPP accesses.

2. Reduction of signalling across the roaming boundary, between 3GPP and non-3GPP accesses

a. Some degree of signalling reduction is possible when local anchoring is used if the vPLMN operator offers both 3GPP and non-3GPP access.  This is the essential point made by 1c above.

b. It might be possible to 'hide' the existence of the non-3GPP access from the  hPCRF, especially in the case where the same operator provides both 3GPP and non-3GPP access.  In this case the vPCRF would distribute policy via the S7c or S7a without requiring signalling across S9 upon handoff.

c. The non-3GPP access would not need to know about the hPLMN at all - all the non-3GPP access interaction would be with the vPLMN.  This is derived from the requirement captured in 23.882: 
"15  In order to maximise users' access opportunities, the evolved architecture should allow a UE which is roaming to a VPLMN to use a non-3GPP access network with which the VPLMN has a business agreement. For example, it should be possible for a user to use a WLAN access network with whom only the visited operator has a direct relationship (not the home operator)."
Constraints

· Can we assume that the S-GW does not change upon HO from 3GPP to non-3GPP and from non-3GPP to 3GPP?  
· For HOs from 3GPP to non-3GPP, can we assume that every S-GW will be able to serve as a local anchor for non-3GPP access?
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In other words, can we assume that all S-GWs are of type (b)?  If some are of type (a) and others are of type (c), S-GW relocation is required on HO from 3GPP to non-3GPP access. 

· For HOs from non-3GPP to 3GPP, what will happen if the UE has travelled a great distance in the non-3GPP access? 
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Could this necessitate a change in S-GWs as part of the HO to 3GPP access to elimate tromboned routes?
· Perhaps the most appropriate principle would be to agree that in the chained case, the same S-GW should be used for anchoring the UE in both 3GPP and non-3GPP accesses.
· Can we agree that the non-3GPP access (trusted or ePDG in the untrusted case) does not know about the hPLMN at all - needing neither the PDN GW address, hAAA or hPCRF information?  

This would allow the solutions to pursue information hiding and signalling optimization.

· The S-GW in the chaining case should not interact with the PDN GW during HO between the 3GPP & non-3GPP, given there is no S-GW relocation 
· The vPCRF interaction in the chained case should have a note stating that it is FFS how to support HO between 3GPP & non-3GPP without requiring signalling between the vPCRF and the hPCRF.
· The AAA interaction in the chained case should have a note stating that it is FFS how to support authorization and authentication operations without requiring signalling between the 3GPP AAA Proxy and 3GPP AAA Server.


· It is understoond that these are significant changes to the architecture. If these changes are not made, however, how can signalling reduction (see motivation 2, above) be achieved? 

Problems

The following problems apply to both S2/S8a and S2/S8b chaining cases:

· S-GW selection for this chained case [how does the 3GPP AAA Proxy do it? how does it relate to PMIP / GTP S8 protocol selection?]

· Should the selected S-GW be stored in the AAA/HSS? 

· Does the S-GW need to know what protocol to use over S8 as part of the S-GW selection? (See [S2-08xxxx])

· How does the S-GW obtain the subscriber QoS profile in the case of S2/S8a or S2/S8b where PCC is not deployed? (See [S2-08xxxx])

· Does the MAG in the Trusted Non-3GPP IP Access or the ePDG in the vPLMN need to know the right protocol to use over S8 or not? (See [S2-08xxxx])

· P-GW selection for this chained case (from the vPLMN) [specifics are still FFS]

· How does the S-GW obtain the P-GW address? (See [S2-08xxxx])

The following problems apply only to the S2/S8b chaining case:

· resource release in the case of HO from non-3GPP or detach

· specifics of the chaining case for missing procedures

· multiple PDN GWs

· detach cases

· S2b has no associated S7b, 3GPP access has S7c: what happens in S2b <=> 3GPP HO?

· initial attach on S2b, HO to 3GPP - does policy get applied only after HO?

· initial attach on E-UTRAN, HO to S2b - does policy get 'dropped' after HO?

It would be beneficial to agree on the motivation and constraints on the chained case.
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