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1. Introduction
Minor corrections to add clarity to 3gpp access DNS procedures are added.
2. Reason for Change
The MME query with the application protocol should result in a response that should match with the protocol type in the "application protocol". In case the DNS response comes back with entries for another protocol type this should normally be treated as an error scenario.
As there is no direct interface between MME and P-GW, the DNS response will result in multiple attempts at contacting SGW, not. However in case of a collocated PGW/SGW a further clarification is added.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.303.
* * * First Change * * * *

5.3 Procedures for Discovering and Selecting a PGW and SGW
This scenario applies to the case when a UE first attaches and a PGW and SGW are not yet assigned by the MME. With these procedures, the MME shall first pre-select the SGW, next the PGW is selected and then the SGW is actually selected. 

The SGW selected here shall serve the UE's cell. During the attach the MME receives the eNodeB cell ID which has the TAI value. 

The S-NAPTR procedure to get the list of "preselected" SGW be used with "Service Parameters" of 

"x-3gpp-sgw:x-s5-gtp", "x-3gpp-sgw:x-s5-pmip" 
and the FQDN specified in the start of subclause 5.2.1.  

The S-NAPTR procedure returns either one SRV record set, or one A record set and/or one AAAA record set in an iteration. Within the record set the priority and statistical weights in the SRV record set as per IETF RFC 2782 [8] and random selection within the A/AAAA record set generate an ordered list. Unlike most of the other subclauses using the S-NAPTR procedure the SGW is NOT contacted at this time based on this record set(s). This is the list of SGW "preselection candidates".  

The list of "candidate" PGW is obtained as follows:

The S-NAPTR procedure to get the list of "candidate" PGW shall be used with "Service Parameters" of 

"x-3gpp-pgw:x-s5-gtp", "x-3gpp-pgw:x-s5-pmip" 
and the FQDN

<APN-NI>.apn.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org 

The S-NAPTR procedure then returns either an SRV record set or an A/AAAA record set. Within the record set the priority and statistical weights in the SRV record set as per IETF RFC 2782 [8] and random selection within the A/AAAA record set generate an ordered list.    

Again unlike the other subclauses using the S-NAPTR procedure the PGW is NOT contacted at this time. The procedure is run through all record sets (i.e. it does not stop at the first PGW record set). This produces the "candidate" list of PGW which in this case are all possible PGW that serve the APN. 

The MME removes any records from the two lists that are impossible due to lack of common protocol support (i.e. if every SGW records is S5-PMIP then the PGW records with S5-GTP cannot be used) . However, if the MME specifies protocol type during the DNS request (through roaming agreements between operators) then this shall not occur.

In order to be able of preferably selecting collocated SGW and PGW, the MME then shall take the pruned "candidate" list of PGW and the "preselection candidate" list of SGW and the MME shall resort the records using a stable sorting procedure to move the records of any SGW nodes that have the same node name as the current PGW node name before the remaining records.

Editors Note:  The case of preferring topologically close nodes is not covered yet in this subclause but shall be added in the future. The impact to the above paragraph is the records would be sorted based first on the degree of node name matching then the IETF RFC 3958 [9] ordering.

Each SGW record shall be used in turn to try to contact a SGW until one is successfully contacted (or all fail and a error is returned). If multiple collocated SGW and PGW records are received, each record shall be used in turn to try and contact a collocated SGW and PGW until one is successfully contacted (or all fail and an error is returned)

At this point a PGW is selected.   

For the successfully contacted PGW the selected PGW service ( "x-3gpp-pgw:x-s5-gtp" or  "x-3gpp-pgw:x-s5-pmip")  shall be used  to find the desired SGW records with the corresponding service ("x-3gpp-sgw:x-s5-gtp" or  "x-3gpp-sgw:x-s5-pmip respectively"). The SGW selection at this point returns to exactly the same state as the non-roaming case for SGW selection in 5.2.3 with a pre-existing PGW and protocol and the procedure shall continue in the same manner.
* * * Next Change * * * *

5.1.1.4
Discovering a PGW for a 3GPP Access - S5/Gn intra-operator initial attach

Assuming an initial attach with PDN connection creation in 3GPP access, then the PGW and SGW are both to be selected.

The MME shall use the S-NAPTR procedure with "Service Parameters" of

"x-3gpp-pgw:x-s5-gtp", "x-3gpp-pgw:x-s5-pmip", "x-3gpp-ggsn:x-gn" 
and the FQDN

<APN-NI>.apn.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org 

The S-NAPTR procedure returns either an SRV record set or an A/AAAA record set.

The procedure here selects a "candidate"  PGW  as explained in section 5.3. This is generally required since the possible SGW that can serve the cell the UE is in must be found before it is possible to see if any of the preferred combined PGW/SGW can serve both the cell the UE is in and the selected APN at the same time.

The DNS output data shall be "saved" here and the S-NAPTR procedure is "frozen" for later use in case of failures. 

Editor's Note: The procedure here will therefore be completed in the PGW/SGW node selection section after SGW selection has been covered.

Editor's Note: There is the special case of one SGW service area where all SGW will serve every cell and it is in theory enough to see if the PGW has any SGW collocated. This could be handled as a separate case. However, this is covered with an optimization in the general SGW selection rather than here.
Editor’s note: This section will be updated with the reference to the combined PGW/SGW selection procedure.

* * * Next Change * * * *
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