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1. Introduction & Reason for Change
TS 23.401 and TS 29.803 does not detail DNS procedures to determine which SGW and MME even though TS 23.402 states this is an option. The procedure given here is based on selecting a NAPTR records and employing the TAI code from the served cell to determine which MME pool area and SGW service area is to be employed. 

3. Proposed improvement
A subchapter detailing the DNS NAPTR usage for MME pool area selection and SGW service area selection is added.   The long term intent is for the DNS procedure to be included in a permanent document and referenced as needed but which document should such information should be added to is unclear at this time. . 
In another contribution C4-080816 a procedure using DNS SRV records and some DNS NAPTR records was detailed to select a PDN-GW from an APN. It also gave a procedure to identify a "nodes" role (i.e. MME/SGW/PGW) using SRV or NAPTR records.  Using the same techniques that contribution gave the procedure for selecting an MME from an MME pool and  an SGW from an SGW service area but deferred the problem of selecting an MME pool or SGW service area. The current contribution addresses those two problems giving a complete method to select a PGW, SGW and if needed an MME. 
4. Consequences if not approved
No detailed procedure employing DNS is specified. Interworking between networks regarding selection of MME pool areas and SGW service areas will not be available. 
5. Proposal

It is proposed to agree to the following changes to 3GPP TS 29.803 v0.6.2 “Technical Specification Group Core Network and Terminals; 3GPP Evolved Packet System: CT WG4 Aspects (Stage3);” and replace the section 7.4.6.2.3.1   that was introduced in C4-080816 as a placeholder for these procedures. 
* * * First Change * * * *

7.4.6.2.3.1 TAI to SGW service area and MME pool area procedure


7.4.6.2.3.1.1  TAI as input 

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. 

The DNS procedures here take a TAI value and return a set of MME pool areas and SGW service areas that satisfy the needed constraints for mobility.  

Two of specific use cases where these functions are needed are:

 1) A source MME selects a target MME in a different MME pool due to a mobility procedure. 

2) A source MME selects a target SGW  in a different SGW service area due to a mobility procedure.

During mobility procedures there is a potential need to also detect when a pool or service area change is NOT needed so the procedures can also be invoked in cases where the MME or SGW is not changed.

The procedure for finding the MME pool and the SGW service area from the TAI is outlined as follows but is always an entry point of an RFC 3958 [x8]  procedure.

1) A NAPTR DNS query is targeted to a DNS record using a domain prefix based on the TAI (TAC, MNC, and MCC codes).  This returns at two NAPTR records for the required services here. One record that points to a NAPTR record at domain representing the MME pool area (prefix is based on MME Identity i.e. MMEGI, MNC, MCC values). Another NAPTR record that points to a NATPR record at a domain representing the SGW service area  (this domain name is an operator defined value since 3GPP has not defined an identifer for SGW service areas).   

2a) The NAPTR record set at the MME pool area domain in turn has NAPTR records for each service type (i.e. S10, S11, S1-MME etc). Those records each points to an SRV record that has the format used in C4-080816
2a) The NAPTR record set at the SGW service area domain has NAPTR records for each service type (i.e. S5-gtp, S5-pmip, S8a, S8b, S1-MME, S1-U etc). The record points to an SRV record that has the format used in C4-080816
7.4.6.2.3.1.2 MME pool areas  and SGW service areas
One very important point is that the MME pool area is the combination of the two sets a set of MME and a set of TAI. It is NOT defined by just a list of MME or a list of TAI but both taken together.   

MME Group ID is the 3GPP identity of the MME pool so every MMEI in the same MME pool area has the same value of MMEGI. 

The following figure is a graphical representation of an example MME pool.
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Figure 6.x.1  Graphical representation of an example MME pool. 

The sets of TAI and sets of MME enclosed in the double lined section in Figure 6.x.1 represents exactly one MME pool.  All MME inside the double lined section would have distinct MMEC values but the exact same MMEGI value.  A UE in a cell with a TAI value in the TAI set shown above could be served by any MMEI in the MME set. 
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Figure x.2  Graphical representation of two example MME pools. The sets of TAI and sets of MME enclosed in the double lined section in above picture represents  one MME pool and the shaded areas represents a different MME pool .   

A TAI value might exist in only one MME pool (like TAI0012 in Figure x.2) or it may be in more than one MME pool area (like TAI00023).  Overlap in TAI values between two MME pools is desirable to allow the operator to design the network to reduce ping-pong effects on the cell edges (TAI list are designed so there is a cell in the TAI list around the current cell in at least one MME pool ) . MME12 and MME13 are probably not allowed to be in both pools since they would have two different MMEI values but that is to be decided at a later date. 

Similarly an SGW service area is a combination of  two sets a set of MME and a set of TAI. It is NOT defined by just a list of MME or a list of TAI but both taken together.  Unlike the MME case there is no formal 3GPP identifier for the SW service Area . 
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Figure x.3  Graphical representation of an SGW service area. 

The sets of TAI and sets of SGW enclosed in the double lined section in Figure x.3 represents exactly one SGW service area.  All SGW inside the double lined section would have the same SGW service pool identities. Note that 3GPP has yet to define a SGW service pool identity. 
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Figure x.2  Graphical representation of two SGW service areas. The sets of TAI and sets of SGW enclosed in the double lined section in above picture represents one SGW service area and the shaded area represents a different SGW service area.

7.4.6.2.3.1.3 DNS TAI to NAPTR service list sub-procedure

This procedure is the first step to getting the MME pool and SGW service area that are common to a specific TAI value.

The TAI value is obtained indirectly from the eNodeB from the Etran-Cell-ID when a UE attaches or another mobility procedure occurs. 

We use NAPTR records since these are the records designed to point to other records based on service type.  See RFC 3401 [x3], RFC 3402 [x4], RFC 3403 [x5] and RFC 3404 [x6] where RFC 3503 has the most relevant information.  

We specifically use the RFC 3958 [x8] defined DDNS procedure for NAPTR. This RFC uses a restricted  subset of the base NAPTR/DDNS RFCs. 

The purpose of this procedure is to take a TAI value and gives NAPTR records that in turn point to SRV records. Note it is also allowed to have NAPTR records point to another NAPTR as an interim step  .

DNS query takes form

QNAME=tac<tac>.mnc<mnc>.mcc<mcc>.tac.sae.3gppnetwork.org

QTYPE=NAPTR

<mnc> is the three digit decimal value of the Mobile Network Code

<mcc> is the three digit decimal value of the Mobile Country Code  

<tac> is the Tracking Area Code as the 4 character hexadecimal string representing the 16 bit TAC code.

Example 

Tac3F2C.mnc123.mcc134. tac.sae.3gppnetwork.org.

;;       order pref flags service        regexp           replacement

IN NAPTR 100  10   ""  "x-3gpp-sgw: 3gpp-s5-gtp:x-3gpp-s8-gtp" ""    sgw-service-area-1.operator.net

IN NAPTR 100  90    "" "x-3gpp-sgw: 3gpp-s5-pmip:x-3gpp-s8-pmip " ""   service-region01.operator.net
;;

IN NAPTR 100  10  ""  "x-3gpp-mme:x-3gpp-s10: x-3gpp-s11"  "" \


mmegi53.operator.sae.mnc123.mcc134.3gppnetwork.org

IN NAPTR 100  90  ""  "x-3gpp-mme:x-3gpp-s10: x-3gpp-s11"  ""  \


mmegi12..operator.sae.mnc123.mcc134.3gppnetwork.org

The long service parameters follow the syntax in RFC 3958 [x8]  that allows more than one "protocol" in the NAPTR service so for example
" x-3gpp-sgw:x-3gpp-s5-gtp:x-3gpp-s5-pmip:x-3gpp-s8-gtp:x-3gpp-s8-pmip"
Refers to an SGW service area with S5 gtp, s5 pmip, s8 gtp protocol and s8 pmip protocols available.
The NAPTR records under this QNAME of interest at this time are :

1) x-3gpp-sgw=> Serving Gateway.  One record for each serving gateway service area that the TAI belongs to.  The   NAPTR service name starting with  x-3gpp-sgw, flag=””,  target qname can follow any format the operator chooses that is a DNS zone under the operator’s DNS authority. The flag shall be empty (i.e. a NAPTR to a NAPTR).  Note that 3GPP has not defined any identifier for SGW service areas at this time so naming of records is at the operators discretion.  Use of NATPR makes the service area naming employed unimportant functionally since it is used only to point to the other records.  There would be one record for each SGW service area that can connect to the cell with that TAI value. The order and priority of the records shall be used to preferentially pick a SGW service area unless better information is available.    Note the above example has two SGW service area records.  This would probably only be true for the TAI in the "edge" between two SGW areas.  This edge case is important since the order/preference can be set so that the SGW service area that has the TAI farther from its edge can have the lower order/preference. This results in an SGW service area choice that is less likely to change when the UE subsequently. One record for a TAI would be much more likely for a TAI well away from an edge.   

2) MME pool ID. , NAPTR service name starting with x-3gpp-mme,  flag=””,  target qname SHALL follow format mmegi<mmegi>.mnc<mnc>.mcc<mcc>.3gppnetwork.org  for consistency.   Note that MMEGI  is the MME group identifier that identifies a particular  MME pool.   There would be one record for each MME pool that can connect to the cell with that TAI value. The order and priority of the record shall be used to preferentially pick an MME pool area unless better information is available.  Note the above example has one MME pool area record which is typical. Two MME pool area records would probably only be true for the TAI in the "edge" between two MME pool areas.  .  This edge case is important since the order/preference can be set so that the SGW service area that has the TAI farther from its edge can have the lower order/preference. This results in an SGW service area choice that is less likely to change when the UE moves only a short distance  
 

From the returned DNS record set the DNS client  picks which service or services it needs (starting with x-3gpp-sgw  or  starting with  x-3gpp-mme).  It then follows the NAPTR link matching that service as per the NAPTR RFC's. 

For a network with a small number of  MME pools, small number of SGW service areas and a large number of TAI codes this is the simplest method for an operator to manage the DNS records.  Typically only two DNS records will be added when a new TAI code is added. One represents which MME pool the operator has decided to place this TAI in and the other represents which SGW service area. This approaches the least amount of DNS provisioning possible for a system based on TAI values without a special numbering system within the TAC codes and requiring the DNS clients to support regexp (an non-goal of RFC 3958 [x8])

The time to live of the above records would normally be set relatively high so the records can be cached .

