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1. Introduction
C4-081294 presented in the CT4 #39 Cape Town meeting created a document skeleton for TS 29.303 “Domain Name System Procedures” based on Work Item Description proposal C4-081128.

The current contribution adds the MME selection procedure from source MME to target MME.
2. Reason for Change
A DNS based procedure for MME discovery and MME selection is required that can select an MME interface based on UE location. 
The current contribution fills in the needed DNS procedures to select an MME from another core network node.This is roughly analgous to the existing procedure for SGSN pools which uses following records

	nri<NRI>.rac<RAC>.lac<LAC>.mnc<MNC>.mcc<MCC>.gprs


Normally the MME is selected by the eNodeB. While DNS could have been used for that function it is most likely that it will be based on configuration in the RAN groups so the eNodeB do not use DNS.  

However, there is at least one use case where an MME needs to select another MME.  The specific use case is in TS 23.401 ' Inter eNodeB handover with MME relocation'. The source MME picks a different target MME due to a change in MME pool area (i.e. the source MME no longer "serves" the target eNodeB). Note the case where the two different MME are in different operator networks is particularly likely to need DNS rather than configuration.
The most likely area of technical concern beyond the need for the MME selection itself is the fact that the Tracking Area Identifier (TAI) is used for input in the MME selection.  The use of TAI as input is justified as follows.

When an eNodeB starts up it sends an S1 SETUP REQUEST to each MME that the eNodeB is “associated” with.  That S1 SETUP REQUEST has a list of TAI for cells in that eNodeB supports (see TS 36.300 for information elements).  Note that can be used as an argument for not using DNS but it at most applies only to the MME pool areas the MME belongs to and not MME pools that the MME does not belong to.  DNS simply is a repository for the same type of mappings information for the inter MME pool case. 
In mobility procedures a change in TAI as the UE moves from cell to cell is the key driver for mobility procedure invocation and is also the key driver for changes in MME pool area and SGW service area. The TAI is currently available in the MME from information received from the eNodeB (i.e. the E-Utran Cell Identifier (eCID)). 

Hence, TAI is generally available to the MME and other nodes. 

The existing definition from TS 23.041 of an MME pool area is: 

  MME Pool Area: An MME Pool Area is defined as an area within which a UE may be served without need to change the serving MME. An MME Pool Area is served by one or more MMEs ("pool of MMEs") in parallel. MME Pool Areas are a collection of complete Tracking Areas. MME Pool Areas may overlap each other.

Note the definition is an association of a set of Tracking Areas to a set of MMEs.   

The above definition implies that the tracking area determines the possible MME Pool Area(s). The MME Pool Areas have MMEs in them.   So this is a natural two step procedure, TAI to MME pool area then MME pool area to MME nodes.  But it can also be a one step procedure since there is a mapping from the Tracking Area Identity (TAI) the list of allowed MME nodes.

 This is shown graphically below in Figure A and Figure B. 
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Figure A  Graphical representation of an MME pool area. 

The sets of TAI and sets of MME enclosed in the double lined section in Figure A represents exactly one MME pool area.  All MME inside the double lined section would have the same MME pool identities. 
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Figure B  Graphical representation of two MME pool areas. The sets of TAI and sets of MME enclosed in the double lined section in above picture represents one MME pool area and the shaded area represents a different MME pool area.  

Note in Figure B that some TAI can be in more than one MME pool area. This is important to avoid ping pong effects at borders but the majority of TAI would probably be in only one primary MME area. Also some operators run regional networks with geographical redundancy so two MME pool areas per TAI would be the common case for such an operator.
The TAI is the identifier used to start the S-NAPTR procedure at a fully qualified domain name corresponding to the TAI (i.e. TAC, MNC, MCC values).  The TAC value is actually split into two parts to facilitate the easier use of DNS wildcards (i.e. an operator might chose to use the high order bits of the TAC as a region identifier and use a wildcard within the region to reduce the number of provisioned DNS records needed to handle all possible TAI).

3GPP has created a unique fully specified identifier for the MME which is unlike the SGW case.  This is included in the Globally Unique Temporary Identity GUTI with following parts MCC, MCC, MMEGI (MME group ID), MME (MME Code).  Please note that the MME group ID is really the MME pool area ID. This contribution enforces a concrete set of DNS names to match the identifiers at the pool and node level this is partly for consistency within 3GPP but is primarily since the GUTI and MME are very tied together in the mobility procedures.
The DNS naming of an MME node is logically of form 

mmec<mmec>.mmegi<mmegi>.mme.epc.mnc<mnc>. mcc<mcc>.3gppnetwork.org
and the naming of an MME pool is then obviously

mmegi<mmegi>.mme.epc.mnc<mnc>. mcc<mcc>.3gppnetwork.org
Despite the naming above we don’t actually constrain the operator to the actual DNS MME node names for MME selection but we do for MME pool areas.

In practice the MME node records would almost surely be required (i.e. for GUTI to MME interface selection) but that is noted in a different contribution.

Regardless, at this time vendors should make no assumptions for MME selection based on TAI beyond the S-NAPTR procedure itself. 

Finally, it should be noted that RAN and SA2 groups have periodically had proposals that the eCID would be replaced with an eNodeB identifier in messages from eNodeB. If that change is made the eNodeB identifier could replace the TAI above (though it is also unclear what such a change means to the SGW service area and MME pool area concepts).  

4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.303 (initial skeleton from C4-081294)
* * * First Change * * * *
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* * * Next Change * * * *

5.x 
Procedures for Discovering and Selecting an MME
These procedures are employed when an MME needs to be selected by an EPC core node. The only known use case at this time is the scenario in TS 23.401. ' Inter eNodeB handover with MME relocation'.  

The MME is selected based on the target cell where the UE has just moved into. The MME has the new target eNodeB cell ID (eCID) available which includes the TAI. The TAI includes the TAC code, the MNC code and the MCC code.  

Editors Note: S1-MME message format is not finalized, and it might not include the cell ID in its final form but only the eNodeB identifier of the TAC. In that case the eNodeB ID would replace the TAC ID below. 

The S-NAPTR procedure for finding a candidate set of MME nodes is always started at the following fully qualified domain name 
<tac-lsb>.<tac-msb>.tac.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org

where <tac-msg> is the most significant 8 bits of the value of the tracking area code as a two character hexadecimal string representation and <tac-lsb> is the hexadecimal string representation of the remaining bits of the TAC code.

The S-NAPTR procedure is started with "Service Parameters" of 

"x-3gpp-mme:x-s10" 

The S-NAPTR procedure returns either one SRV record set or one A record set and/or one AAAA record set at a time. The records are then used to contact the node using the priority and statistical weights in the SRV record set as per RFC 2782 [x6] and random selection within the A/AAAA record set.

Other interfaces such as "x-3gpp-mme:x-s11" can be obtained as well though these issues are best handled by the target after the MME to MME data transfer. 

Note:  If an operator does not use the "a" and "s" flags in the TAI NAPTR records (i.e. they use the "" flag) it is strongly recommended that the TAI NAPTR records point directly to NAPTR records at mmegi<mmegi>.mme.epc.mnc<mnc>. mcc<mcc>.3gppnetwork.org  (i.e. an MME pool )
