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1. Introduction
The latest version of TS 23.401v8.1.0 contains the following DNS related statements:

1. The PDN GW address is derived from the APN, subscription data, protocol type on S5/S8 (PMIP or GTP) and additional information by using the Domain Name Service function (subclause 4.3.8.1).
2. If the Domain Name Service function provides a list of PDN GW addresses, one PDN GW address is selected from this list. If the selected PDN GW cannot be used, e.g. due to an error, then another PDN GW is selected from the list (subclause 4.3.8.1).
3. 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 (subclause 4.3.8.2). 
4. 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 (subclause 4.3.8.2).
5. The Domain Name Service function resolves logical PDN GW names to PDN GW addresses. This function is standard Internet functionality according to RFC 1034 [17], which allows resolution of any name to an IP address (or addresses) for PDN GWs and other nodes within the EPS (subclause 4.3.9.1).
This paper addresses open issues and a possibility to having two step solutions for DNS queries in R8 and in R9 networks. CT4 could start with simpler R8 solution and move on to more sophisticated solution for R9 and onwards networks.
2. Discussion and proposals
2.1

Proposal for R8 solution

The requirement in point 5 simply means that R8 DNS solution for PGW address resolution typically would be based on the existing IETF RFC 1034.

During the initial DNS discussions in CT4 it was proposed that during the initial attach the MME should select SGW based on how close SGW is to the eNB that is serving the UE. It is unlikely that such information as geographical location (e.g. coordinates) of eNBs and SGWs will be stored on DNS servers. This means that the statement in point 3 above is not quite accurate. Anyway, the statement uses verb 'may' and therefore the whole feature in point 2 is optional. 
CT4 needs to find some way for the initial SGW selection. One way would be still to use DNS in the following way:

· When MME needs to select SGW, the MME sends (within the APN string) some kind of eNB related identification string to DNS server.

· DNS is configured to having association between each eNB and a number of the closest SGWs. 

· DNS returns one or more SGW addresses.

Hence, we should assume that during the initial attach the MME obtains SGW's IP address(es) before MME starts PGW discovery.

NOTE:
R8 SGSN may need to select SGW by using DNS query, which could b made similar. This matter however is out of this paper's scope.
For MME case, we basically need to meet requirements only in the above points 1, 2 and possibly also in point 4. Here verb 'is' is used, which points to a descriptive nature of the statements.
Anyway, resolving APN to PGW's IP address with a DNS query looks quite natural, which would also follow guidance in point 1. A simple APN decoration could do this job.
If we would like to add preference from point 4 to this, then MME needs to tell DNS server that MME preferably would like to get back the IP address of the PGW function co-located with the given SGW. Here we need to address two issues:

· How to do this? Probably the simplest way would be decorating the APN with SGW identifier. An IP address or FQDN of the SGW could serve the purpose.

· What happens if the given SGW does not have integrated PGW function, or if PGW function does not match APN? In such case, apparently DNS cannot do a miracle and will simply return a list of appropriate PGW addresses. This means meeting guidance from point 2. 

The only feature from the above wish-list we haven't taken care of is a response from DNS server that in addition to PGW's IP address(es) would return to MME info about PGW's protocol capabilities (GTP vs PMIP). For R8 this may be achieved (a) for intra-operator case by e.g. MME configuration, and for inter-operator case also by MME configuration that is based on bilateral agreements.
2.2

Proposal for R9 solution

FFS.

3. Conclusions and proposal for the TR 29.803

If the proposal is agreeable, NSN will provide a follow up paper to e.g. TR 29.803.
