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1. Introduction
Several DNS related papers were tabled for the CT4 meeting #39bis. This paper tries to address what MME would expect to receive from DNS server in order to select right PGW and SGW?
Agreement on such requirements would facilitate reaching CT4 common understanding on how to meet them.
2. Discussion
The following considerations should be used for deriving the above mentioned requirements:
A. R8 Gn/Gp SGSN should be similar to pre-R8 SGSN and therefore legacy DNS solution should apply as specified in pre-R8 TS 23.060 and pre-R8 TS 23.003 (the domain label within for APN string shall stay '.gprs'). R8 Gn/Gp SGSN shall be excluded form the scope of TS 29.303.

B. R8 S4 SGSN should be similar to MME and therefore it shall be included into the scope of TS 29.303. This should be proposed when discussing C4-081529.
C. In order to make an SGW decision during TAU procedure, the MME needs to know if the new TAI (eNB) can still be served by the given SGW, or not. CT4 needs to specify how MME comes to know which TAIs are served by an SGW. Configuring MME looks too clumsy and therefore dynamic way of acquiring such info is necessary.
D. Currently it is assumed that in some cases MME shall select first PGW and later on SGW, and in some cases the other way around. Apparently any solution would be simpler if one of these alternatives is eliminated.

E. In order to select right PGW and SGW, MME needs the following information:

1 List of IP addresses for PGWs that can provide the service for the requested APN.

2 List of IP addresses for SGWs that can establish S1-U tunnel to the eNB (TAI), which is serving the UE.

3 Association between the IP address of a PGW and the IP address of a SGW, which makes an address pair. No association means that no collocated SGW/PGW meets E1 and E2 requirements simultaneously.

4 Each PGW and SGW address should also be linked to the node's S5/S8 protocol capability (GTP only, PMIPv6 only, both).
F. If UE changes access type (3GPP to non-3GPP, or vice versa) probably the protocol across S5/S8 interface should also change. This needs some study. More hypothetical case is when UE mobility within 3GPP access triggers SGW change. It may be possible that e.g. GTP based S5 interface would need to replaced by PMIPv6 based S5 interface, because either SGW or PGW does not support both. Therefore, when MME makes new SGW selection MME should have all necessary info for the protocol switch across S5/S8 interfaces

G. It would be nice if MME would know how loaded PGW and SGW are, but it does not look feasible to keep DNS updated on these.

3. Conclusions
Based on the above requirements, the following solutions may be specified:
Requirements C and E2: MME knows to which eNBs (TAIs) each SGW can establish S1-U tunnel

One way of doing this would be building the database step by step. That is, once MME is powered on, MME makes DNS query for each new TAI a UE moves to. MME will build necessary database (DNS resolver cache) pretty soon.
Another way would be if DNS server would return with each SGW IP address the list of relevant TAIs (eNB IDs).

It is proposed that CT4 should selects one the above methods.

Requirements D and E1: MME always selects either PGW or SGW
Based on APN NI, not all PGWs provide the required service across SGi interface. Besides, some operators may not permit the local breakout. For such cases MME needs to be informed that only HPLMN PGW shall be selected. Therefore, it looks reasonable if MME will always start with PGW selection.

On the other hand, if we consider that SGW is a convergence point for all bearers from different PGWs, then the only requirement for SGW selection should be how close it is to the eNB that serves the UE. Therefore, it is reasonable to start always with SGW selection.One way to resolve the above collision is to separate SGW and PGW selection from DNS queries. That is, MME should make always two queries and select the nodes based on various parameters.

Requirements E3 and E4: collocated SGW/PGW and S5/S8 capability
Ideally, one response message from DNS server should tell MME that (a) the given pair of IP addresses identify collocated SGW/PGW and also what are S5/S8 interface protocol capabilities (GTP vs. PMIP or both) for SGW and for PGW logical entities.
Actual method to fulfill the above is FFS.

Requirement F: Protocol change across S5/S8 due to mobility
UE mobility may require protocol change across S5/S8 interface. In order to maintain service continuity, the MME needs to select appropriate SGW form the list of SGWs. It may be left up to the implementation which algorithm MME uses for this kind of cases.
4. Proposal
It is proposed to include the conclusions into TS 29.303v0.1.0.
