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Enhanced Up A/Gn alternative: roaming aspects
1 Introduction

This contribution is intended to describe the mechanisms to allow roaming scenarios in the “enhanced Up A/Gn” alternative. It gives a short overview of the way APN resolution is performed in GPRS/UMTS and describes the various configuration possibilities for the “enhanced Up A/Gn” alternative in the case of a EGAN-capable VPLMN as well as in the case of non-EGAN capable VPLMN.
It proposes text to the TR. 

2 Proposed text
In GPRS/UMTS, the subscriber can activate a PDP context by providing an APN with or without an Operator Id. Operator Id is used to force the SGSN to select the APN in the Operator Id PLMN, which could be either the VPLMN or the HPLMN. When the Operator Id is not present, the VPLMN selects the PLMN according to the subscriber parameter “VPLMN allowed” from the HLR subceriber profile (refer to TS 23.060 Activation procedure and Annex A).
Three cases are described depending on the APN in the activation request message from the terminal:

· APN with Operator Id

· APN without Operator Id, and “VPLMN allowed” is not set for that subscriber.
· APN without Operator Id, and “VPLMN allowed” is set for that subscriber.
Now, let’s assume same APN for EGAN capable and not capable terminals. The SGSN always routes signaling messages to a Proxy-Gn (first request only for non EGAN MS). Note that Proxy-Gn is a function of the EGANC. Another assumption is that must be no modification of the SGSN software, therefore the APN resolution algorithm is kept unchanged.

The DNS servers are unchanged. They respond to queries as usual in roaming cases. Nevertheless some entries may be added or modified in the DNS servers. 

There are two different roaming cases: 

1) The visited PLMN is EGAN capable

This is the case when the VPLMN offers UMA/EUMA services, and the Home Operator has roaming agreements with the Visited Operator. In this case, the Default GANC in the HPLMN may have redirected the terminal to a Serving GANC in the VPLMN.

A PDP context activation through the EGANC must reach the same PLMN that it would have reached without the EGANC.

The principle is simply based on DNS entries configuration: the DNS entries for “APN -> GGSN list” are replaced by two entries:

a) “APN -> Proxy-Gn list”: this is used by the SGSN to route towards the Proxy-Gn;

b) “eganAPN -> GGSN list”: this is used by the proxy-GN to route twoards the GGSN. Note that the proxy-Gn will append “egan” to the APN sent by the terminal before calling the DNS server. The mechanism is shown in figure 1 and figure 2 depending on whether the proxy-Gn is in the VPLMN or in the HPLMN. 
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Figure 1: Routing from SGSN to GGSN via EGANC in VPLMN 
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Figure 2: Routing from SGSN to GGSN via EGANC in HPLMN
Two configuratins are possible:

1.1) Proxy-Gn and GGSN are chosen in the same PLMN 

1.2) The Proxy-Gn is selected in the visited PLMN

2) The visited PLMN is not EGAN capable

This is the case when the VPLMN does not offer UMA/EUMA services. In this case, the Serving GANC is in the HPLMN. The terminal is aware of that, so it can provide the APN with Operator Id = HPLMN (appended by the GA-SM layer) when the terminal requests GAN PS services. 

The visited DNS entries are unchanged (the visited PLMN does not support GAN or EGAN). 
The former Home DNS entries for « APN->GGSN list » are replaced with two entries:

· « APN->Proxy-GN list » (for SGSN to route towards a Proxy Gn)

· « e_uma_APN->GGSN list » (for Proxy GN to route towards GGSN)
Compared to legacy GAN, which does not allow mobility in that case, reaching the proxy-Gn in the HPLMN enables to provide PS mobility between Wifi and GPRS/UMTS although the visited network is not EGAN and even not GAN capable. 
3 Conclusions

It is proposed to include the above text in the TR in a sub-section “Roaming aspects” of section 5.1.1.4 “Affected procedures”. 
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