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Abstract of the contribution: This contribution discusses further details regarding how to achieve roaming based on GTP or PMIP
1.
Introduction

In 23.402 it is described how roaming is achieved when all PLMNs doesn’t support the same roaming protocol. In the last SA2 meeting in Ljubljana it was discussed how to further specify the needed mechanism, and this contribution tries to address this based on operators feedback.
How to select between S8 GTP and PMIP for non-3GPP access (i.e. for the chained case) is not discussed in this contribution.

2.
Requirements for roaming in Rel8
What requirements to put on a roaming solution aren’t fully decided, and a reasonable proposal is:

· The choice of S8 variant (PMIP or GTP) shall be transparent to the UE

· The selection of S8 variant shall be possible on a per VPLMN-HPLMN pair granularity.

· For a given HPLMN - VPLMN pair, only a single S8 variant shall be used for roaming in 3GPP accesses.

· The same S8 variant is used for all PDN connections in a HPLMN for a given UE.

· Exceptions to this may be needed when HPLMN is migrating from GTP to PMIP, or vice versa.

· The selection of S8 variant applies to both when doing initial attach in 3GPP access and when moving to 3GPP access after initial attach in non-3GPP access. 

· It shall be possible for a UE to move from non-3GPP access (using S2a/b/c) to either PMIP- or GTP-based S8 when in 3GPP access.
One conclusion from the above is that an operator will in some cases have the same PDN reachable over both GTP and PMIP. This shall be possible using either different PDN GWs, or the same PDN GW. The cases found are:

· When an operator is using different roaming protocols to different roaming partners

· When an operator is using a different protocol for roaming compared to non-roaming traffic

· During migration from GTP to PMIP, or vice versa

3.
Functionality needed in MME/SGSN

It was decided at the last SA2 meeting that the MME shall inform the Serving GW if PMIP or GTP is to be used for roaming over S8 (as well as over S5 in the non-roaming case). S5 is not further discussed in this contribution. The obvious conclusion is then that the SGSN needs to do the same, which therefore requires both the MME and the SGSN to be aware of which roaming protocol to use.
This means that there are two functions that need to be handled by MME/SGSN:

· A: Roaming protocol choice - Find out if roaming protocol GTP or PMIP is to be used over S8

· B: PDN GW choice - Find a PDN GW capable of handling the selected protocol
When these two functions are performed, the MME/SGSN needs to inform the Serving GW of the protocol choice, as well as the PDN GW choice.
3.1
Roaming protocol choice
To fulfil the requirement to have a granularity per PLMN-pair can be solved by having configuration in MME/SGSN per roaming partner which interface/protocol to use, i.e. GTP or PMIP.
This means that all PDN GWs available for roaming in one PLMN need to support the same protocol over the roaming interface.
3.2
PDN GW choice
When the MME/SGSN has chosen the roaming protocol, it needs to find a PDN GW supporting this roaming protocol for this PDN.

One aspect is then how to handle the DNS resolution of APNs. This is applicable when APN is sent from HSS, for example for LTE default access. It is also needed when the UE sends an APN, which is applicable for 2G/3G access as well as additional PDN connectivity over LTE access. Since the UE shall be unaware of S8 variants, this means that the UE will send the same APN string if S8 GTP or PMIP is to be used.. 
A schematic figure for this process is shown in figure 1:

· First determine based on configuration for this roaming partner (the roaming partner is deduced from the mnc/mcc part of the UEs IMSI) if GTP or PMIP is to be used. Use the DNS system to get a list of one or several PDN GWs capable of handling the selected roaming protocol. Examples how this can be done are shown in S2-080074.

[image: image1.emf]MME

SGW

PGW2

PGW1

PDN ”online”

PDN ”corp”

HSS

DNS

UE1:Def apn= 

online.tele.se

GTP

PMIP

UE1

DNS query to request a GTP-

capable PDN GW handling 

PDN online

IP address to 

PGW1

Configuration per 

roaming partner if GTP or 

PMIP used

Operator Tele = GTP

One SGW handling 

both GTP and PMIP, 

or two different 

SGWs

Attach

UE1 IMSI = 

operator 

Tele

HPLMN=Tele

VPLMN

VPLMN

 Figure 1. Roaming example 

3.3
Migration

If HPLMN is migrating from GTP to PMIP or vice versa it depends on deployment and operator requirements how this can be supported:

· If HPLMN is providing only one or a few PDNs, with several PDN GWs handling each PDN, migration can be handled simply by changing the roaming agreement from GTP to PMIP or vice versa when for example half of the PDN GWs have been upgraded/exchanged.

· If HPLMN is providing many PDNs, with some PDNs available over only one PDN GW, there may be a need to support both PMIP and GTP over the roaming interface for a certain PLMN-pair for a shorter period. A fallback mechanism could be used, where the MME/SGSN for the requested PDN first tries finding a PDN GW supporting the primary roaming protocol. If no PDN GW can be found, trying to find a PDN GW supporting the other roaming protocol.
4.
2G/3G roaming using different GTP versions
A related issue is roaming from a VPLMN using Rel8 SGSN, where HPLMN is using pre-Rel8 GGSN. The same Rel8 SGSN may therefore need to handle UEs utilizing any roaming protocol ( Gp, S8 GTP and S8 PMIP).

It is assumed in this contribution that the APN structure is the same in Rel8 as in pre-Rel8 PLMNs, which in that case means that it is not possible for an SGSN to determine from the APN-string itself if it is to be used to select a pre-Rel8 GGSN or a Rel8 PGW. 
Roaming when VPLMN is pre-Rel8 is handled by pre-Rel8 specifications, since the way a pre-Rel8 SGSN selects HPLMN GGSN cannot be changed by Rel8 specifications.

Issue: How shall SGSN know if GTPv2 or GTPv1 is to be used? One way is to use a GTP version fallback, where GTPv2 is tried first, and if that fails, GTPv1 is tried. Alternatively can the previously discussed configuration of GTP or PMIP as roaming protocol also include the actual GTP version.

Migration in HPLMN from GTPv1 to GTPv2 or PMIP is also a case that needs to be handled, and the same solution as discussed above can probably be applied.
Since there at the moment are unresolved architectural issues regarding how to connect pre-Rel8 GGSN to EPS, and that GTPv2 protocol development is in the very early stages, it is proposed to let this aspect be FFS for the time being.
5.
Proposal

It is proposed to discuss and agree on the above requirements and assumptions as well as the proposed solutions for the issues, and to update 23.401 according to CR S2-080072.
































































































































































































































































































































































































































































































































































































3GPP

SA WG2 TD


_1261313175.ppt










UE1:Def apn= online.tele.se

GTP

PMIP

UE1



DNS query to request a GTP-capable PDN GW handling PDN online



IP address to PGW1



Configuration per roaming partner if GTP or PMIP used

Operator Tele = GTP



One SGW handling both GTP and PMIP, or two different SGWs



Attach

UE1 IMSI = operator Tele

HPLMN=Tele

VPLMN

VPLMN



MME



SGW



PGW2



PGW1



PDN ”online”



PDN ”corp”



HSS



DNS












