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Abstract of the contribution: The contribution discusses GW Selection issues related to multiple protocol options on S5/S8 and identifying combined Serving and PDN GWs. 
1 Introduction

In EPS a GW node may need to support not only one, but multiple IP addresses depending on the protocol options on S5/S8 and Serving/PDN GW functionality support. This needs to be taken into account in the GW selection process. 

Furthermore, regarding combined Serving GW and PDN GW nodes, in section 4.3.8.2 in 23.401 on Serving GW selection function it is stated that:
“If combined Serving and PDN GWs are configured in the network the Serving GW Selection Function preferably derives a Serving GW that is also a PDN GW for the UE.”

Further, in the same section:

“The Domain Name Service function may be used to resolve a DNS string into a list of possible Serving GW addresses which serve the UE's location. The details of the selection are implementation specific.”
While it is thus agreed that combined GWs are preferably selected when present, and that DNS may be used to derive suitable Serving GWs, as is the case also in PDN GW selection, it is not explained how this is to be achieved. In the following modifications of the GW Selection functions are discussed that aims to solve this issue.

The mechanisms discussed below are relevant also for the discussion of GTP- and PMIP-based roaming in S2-080071.
2 Discussion
The legacy APN resolution mechanism resolves an APN to an address (the global GTP-C address on the Gn interface of the GGSN). This works fine, since the GGSN GTP-C address is the only piece of information needed.
In EPS the situation is made more complex by the existence of multiple protocol options (GTP and PMIP) and the issue of selecting a combined Serving/PDN GW or stand-alone Serving and PDN GWs:

· There are multiple protocol options on S5/S8, with no guarantee that the same IP address is used for termination of GTP and PMIP in the GW nodes. This means that a PDN GW IP address derived from an APN in a direct fashion similarly to the APN resolution defined in the legacy procedures would not be unambiguous, since it can be a termination point for any  or both of GTP and PMIP in the PDN GW
· Further, it can not to be taken for granted that one and the same IP address is used on different logical interfaces in the same GW node, even when the same protocol is used. As an example, S5 and S11 are intra-operator interface, while S8 is an inter-operator interface. So while GTP might be used for all of them in a combined Serving/PDN GW, S5 and S11 could use private IP addresses, while S8 must use public IP addresses. 
· As S5 and S11 both are intra-operator interfaces they could conceivably share the same address space or alternatively use separate address spaces
Two conclusions can be drawn from the above:
1. Resolution of the PDN GW address may have dependencies to the protocol used over S5/S8

2. Selection of a combined Serving/PDN GWs by comparing IP address information received in APN resolution and Serving GW lookup does not seem to be optimal.
These issues can be resolved if both APN resolution and Serving GW lookup yields a recognizable logical GW name as an intermediate step. APN resolution and Serving GW lookup would then yield the same logical GW name for a combined Serving/PDN GW, and in this way the existence of a combined GW serving an APN is immediately made evident. The logical GW name can then in it’s turn be used to derive an IP address for a specific interface / protocol combination, either by ‘decorating’ the logical GW name, or by using more advanced DNS functionality capable of yielding a logical node name as the result of a request, or by a combination of both.
It should be noted that since DNS query results are cached, this solution does in the normal case not require access to the DNS server across the network.

The DNS RFCs specify functionality that would be useful to implement this proposal, for example record types such as PTR, TXT or SRV records that are all capable of yielding the required logical node name, and that could also be used in several different ways to support the further resolution to the needed IP address. For example, PTR records are commonly used in DNS server configurations as a means to internally in the DNS perform the resolution from a DNS name to an IP address (held in an A record) in more than one step, but these PTR records themselves can also be returned a results. SRV records can be used in a similar fashion, and can also yield protocol information and information useful for an (admittedly crude and static) load balancing. It is proposed that the details of this functionality are left for Stage 3 if agreement can be reached.
A small example based on the picture below may serve to illustrate the reasoning above (explicit DNS access is shown for clarity):

· UE1 undertakes to connect to online.op.se.mnc.mcc.gprs
· The MME issues a DNS request for e.g. PTR records matching the APN string that returns the logical node name of GW1. Thus, GW1 is a PDN GW supporting the requested APN

· Using the retrieved logical node name as the basis, the MME issues a request for the S11 IP address of GW1, using the decorated name string S11.gw1.op.se. Since the query succeeds, GW1 is known to be a combined Serving/PDN GW.
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If UE1 instead had attempted connection to corp.op.se.mnc.mcc.gprs, the attempt to derive an S11 termination point on GW2 would have failed, and the MME would have continued by selecting a separate Serving GW.

3
Conclusion

We conclude the following:

- Returning a recognizable logical node name as an intermediate result in APN resolution and Serving GW lookup is a suitable mechanism to derive a combined Serving / PDN GW at GW Selection.
- The IP addresses of the termination points for the various logical interfaces / protocols on the GW thus identified can be derived from the logical node name

- Standard DNS record types (PTR, TXT, SRV) and commonly used DNS conventions (DNS name decoration, such as .GTP, .PMIP) can advantageously be used to realize this functionality.
4
Proposal
It is proposed to discuss the solution outlined above, and to agree on the conclusions in section 3. If agreement can be reached, Ericsson undertakes to produce a CR to 23.401 providing guidance for detailed specification of the proposed solution in Stage 3.
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