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* * * First Change * * * *
5.8
Procedures to support Dedicated Core Networks
5.8.1
General

These procedures shall be employed in PLMNs deploying DCNs for:

-
discovering and selecting an SGW or PGW in a selected DCN and serving a particular UE usage type; 
-
retrieving the MMEGI or Null-NRI/SGSN Group ID to identify a DCN and serving a particular UE usage type and to determine whether to perform a NAS Message Redirection procedure (see subclause 5.19.1 of 3GPP TS 23.401 [11]); 
-
discovering and selecting a target MME or SGSN in a particular DCN and serving a particular UE usage type during a handover procedure with a MME or SGSN change. 
DNS procedures to support DCNs shall be supported as specified in the rest of the specification, with the additions specified in the following subclauses.
* * * Next Change * * * *
5.8.2
SGW and PGW Selection Procedure

The S-NAPTR procedure employed to discover and select an SGW or PGW in a DCN shall use the Application-Unique String set to the FQDN specified in the rest of this specification, e.g. with the APN-FQDN for PGW selection or with the TAI/eNodeB-ID/RAI/RNC-ID FQDN for SGW selection, and use the enhanced "Service Parameters" as specified in subclause 19.4.3 of 3GPP TS 23.003 [4], i.e. appending the character string "+ue-<ue usage type>+dcn<dedicated core network id>" to the 'app-protocol" name identifying the UE usage type and the dedicated core network for which the discovery and selection procedure is performed. 
For example, the MME or S4-SGSN shall discover all GTP based S8 interfaces using "Service Parameters" of

"x-3gpp-pgw:x-s8-gtp+ue-<ue usage type>+dcn<dedicated core network id>"
Operators shall provision corresponding NAPTR records for these FQDNs, with enhanced "Service Parameters" appending the character string "+ue-<ue usage type> +dcn<dedicated core network id>" to the 'app-protocol" name identifying the UE usage type(s) and the dedicated core network(s) for which the record applies.

The S-NAPTR procedure shall logically output a candidate list of SGWs and PGWs serving at least the requested UE usage type and dedicated core network, according to the general principles specified in subclause 4.3.3.2.1 and Annex B.3. If no candidate SGW or PGW is found for the requested UE usage type and dedicated core network, possibly also after using local configuration, the procedure shall be performed with Service Parameters without the "+ue-<ue usage type> +dcn<dedicated core network id>" appended to the 'app-protocol' name. 
NOTE 1:
This is required to discover and select an SGW or PGW when no dedicated SGW or PGW is configured for a particular UE usage type and a particular dedicated core network and FQDN.  
As an exception to the above requirement if no candidate SGW or PGW is found for the requested UE usage type and dedicated core network for the selection of an SGW or PGW in the same PLMN, the MME/SGSN may decide not to perform an S-NAPTR procedure with Service Parameters without the "+ue-<ue usage type> +dcn<dedicated core network id>" appended to the 'app-protocol' name if so configured by operator policies and abort the selection procedure.
NOTE 2:
This can avoid selecting an SGW or PGW not intended to support specific UE usage type and dedicated core network.
Annex A.4 provides examples of DNS provisioning for SGW and PGW discovery and selection procedures in a DCN, and examples of procedures for discovery and selection of SGW/PGW.
* * * Next Change * * * *
5.8.3
MMEGI and Null-NRI/SGSN Group ID Retrieval Procedure

To retrieve the MMEGI identifying the DCN and serving a particular UE usage type, the S-NAPTR procedure shall use the Application-Unique String set to  the TAI FQDN as defined in subclause 19.4.2.3 of 3GPP TS 23.003 [4] and use the enhanced service parameters as specified in subclause 19.4.3 of 3GPP TS 23.003 [4], i.e. appending the character string "+ue-<ue usage type> +dcn<dedicated core network id>" to the 'app-protocol" name identifying the UE usage type and the dedicated core network for which the discovery and selection procedure is performed. The MME shall discover the MMEGI for a particular UE usage type by using the "Service Parameters" of
"x-3gpp-mme:x-s10+ue-<ue usage type> +dcn<dedicated core network id>"

To retrieve the Null-NRI/SGSN Group ID identifying the DCN and serving a particular UE usage type, the S-NAPTR procedure shall use the Application-Unique String set to the RAI FQDN as defined in subclause 19.4.2.5 of 3GPP TS 23.003 [4] and use the enhanced service parameters as specified in subclause 19.4.3 of 3GPP TS 23.003 [4], i.e. appending the character string "+ue-<ue usage type> +dcn<dedicated core network id>" to the 'app-protocol" name identifying the UE usage type for which the discovery and selection procedure is performed. Gn/Gp SGSN shall discover the Null-NRI/SGSN Group ID for a particular UE usage type and a particular dedicated core network by using "Service Parameters" of
"x-3gpp-sgsn:x-gn+ue-<ue usage type> +dcn<dedicated core network id>"
S4-SGSN shall discover the Null-NRI/SGSN Group ID for a particular UE usage type and a particular dedicated core network by using "Service Parameters" of
"x-3gpp-sgsn:x-s16+ue-<ue usage type> +dcn<dedicated core network id>"

Operators shall provision corresponding NAPTR records for these FQDNs, with enhanced "Service Parameters" appending the character string "+ue-<ue usage type> +dcn<dedicated core network id>" to the 'app-protocol" name identifying the UE usage type(s) and the dedicated core network(s) for which the record applies. The MMEGI or Null-NRI/SGSN Group ID shall be provisioned in the host name of these records. The MMEGI or Null-NRI/SGSN Group ID shall be retrieved from the host name. 

The NAPTR records associated to the TAI FQDN shall be provisioned with a host name in the replacement part, as specified in 4.3.2, having the canonical-node-name start as:

mmec<MMEC>.mmegi<MMEGI>
The NAPTR records associated to the RAI FQDN shall be provisioned with a host name in the replacement part, as specified in 4.3.2, having the canonical-node-name start as:

nri-sgsn<NRI>.null-nri<Null-NRI>
The NAPTR records associated to the RAI FQDN shall be provisioned with a host name in the replacement part, as specified in 4.3.2, having the canonical-node-name start as:
nri-sgsn<NRI>.sgsngi<SGSN Group ID>
<Null-NRI>and <SGSN Group ID>shall be Hex coded digits representing the Null-NRI code of the SGSNs and SGSN Group ID respectively (see 3GPP TS 25.413 [12]). If there are less than 4 significant digits in <Null-NRI> and <SGSN Group ID>, one or more "0" digit(s) is/are inserted at the left side to fill the 4 digit coding respectively. Coding for other fields is the same as specified in 3GPP TS 23.003 [4]. 
NOTE 1:
Annex A provides examples of the MMEGI and Null-NRI/SGSN Group ID retrieval procedures.
* * * Next Change * * * *
5.8.4
MME and SGSN Selection Procedure

The S-NAPTR procedure employed to discover and select an MME or SGSN serving a particular UE usage type and belongs to a particular DCN, during a handover procedure with a MME or SGSN change, shall use the Application-Unique String set to the FQDN specified in the rest of this specification, e.g. with the TAI-FQDN for MME selection or with an RAI or RNC-ID FQDN for SGSN selection, and use the enhanced "Service Parameters" as specified in subclause 19.4.3 of 3GPP TS 23.003 [4], i.e. appending the character string "+ue-<ue usage type> +dcn<dedicated core network id>" to the 'app-protocol" name identifying the UE usage type and the dedicated core network for which the discovery and selection procedure is performed. 
For example, the procedure for an MME to find a candidate set of target MMEs makes use of the "Service Parameters" of:

"x-3gpp-mme:x-s10+ue-<ue usage type> +dcn<dedicated core network id>"

and the procedure for an MME to find a candidate set of target SGSNs makes use of the "Service Parameters" of:
"x-3gpp-sgsn:x-s3+ue-<ue usage type> +dcn<dedicated core network id>"
Operators shall provision corresponding NAPTR records for these FQDNs, with enhanced "Service Parameters" appending the character string "+ue-<ue usage type> +dcn<dedicated core network id>" to the 'app-protocol" name identifying the UE usage type(s) and the dedicated core network(s) for which the record applies. 
The S-NAPTR procedure shall logically output a candidate list of MMEs and SGSNs serving at least the requested UE usage type, according to the general principles specified in subclause 4.3.3.2.1 and Annex B.3. If no candidate MME or SGSN is found for the requested UE usage type and the dedicated core network, possibly also after using local configuration, the procedure shall be performed with Service Parameters without the "+ue-<ue usage type> +dcn<dedicated core network id>" appended to the 'app-protocol' name. 
NOTE 1:
This is required to discover and select an MME or SGSN when no dedicated MME or SGSN is configured for particular UE usage type and dedicated core network and FQDN.  

As an exception to the above requirement if no candidate MME or SGSN is found for the requested UE usage type and dedicated core network for the selection of an MME or SGSN in the same PLMN, the MME/SGSN may decide not to perform an S-NAPTR procedure with Service Parameters without the "+ue-<ue usage type> +dcn<dedicated core network id>" appended to the 'app-protocol' name if so configured by operator policies and abort the selection procedure.
NOTE 2:
This can avoid selecting an MME or SGSN not intended to support specific UE usage types and dedicated core networks.
Annex A.4 provides examples of DNS provisioning for MME discovery and selection procedures in a DCN.
* * * Next Change * * * *
A.4.2
APN file for DCN

The format of the APN FQDN is standardized by 3GPP TS 23.003 [4] subclause 19.4.2.2 and is of form <APN-NI>.apn.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org. 

Service names are in 3GPP TS 23.003 [4] subclause 19.4.3 with +ue-<ue usage type> +dcn<dedicated core network id> appended to the 'app-protocol' name. 
The file containing the APN records for this example will be CS_APN_DB.txt and has following content.
imsTV1.apn                                   (

;  IN NAPTR order pref. flag service                           regexp replacement

   IN NAPTR 100   999   "a" "x-3gpp-pgw:x-s5-gtp+ue-1.10.20+dcn-1.10.20:x-s8-gtp+ue-1.10.20+dcn-1.10.20"         "" topoff.vip1.gw01.nodes )

   IN NAPTR 200   999   "a" "x-3gpp-pgw:x-s5-gtp:x-s8-gtp"         "" topoff.vip1.gw21.nodes

;  IN NAPTR 300   999   "a" "x-3gpp-pgw:x-gn+ue-1.10.20+dcn-1.10.20:x-gp+ue-1.10.20+dcn-1.10.20"                 "" topoff.vip3.gw01.nodes

;  IN NAPTR 400   999   "a" "x-3gpp-pgw:x-gn:x-gp"                 "" topoff.vip3.gw21.nodes

   IN NAPTR 500   999   "a" "x-3gpp-pgw:x-s8-pmip+ue-1.10.20+dcn-1.10.20"      "" topoff.vip2.gw01.nodes

   IN NAPTR 600   999   "a" "x-3gpp-pgw:x-s8-pmip"                 "" topoff.vip2.gw21.nodes

;The operator uses PGW01 for UE usage type of 1,10,20 and PGW21 for non DCN user. 

;The operator does not support Gn/Gp so those records are commented out
* * * Next Change * * * *
A.4.3
PGW/SGW node file for "Collocated Simple LTE Example"

The file containing the PGW/SGW canonical node name records (and A/AAAA records for the PGW/SGW nodes) for this example will be CS_SGW_PGW_NODE_DB.txt and has following content.

; Node records for the combined PGW/SGW
gw01.nodes                            (

;  IN NAPTR order pref. flag service                           regexp replacement

   IN NAPTR 200   999   "a" "x-3gpp-pgw:x-s5-gtp+ue-1.10.20+dcn-1.10.20:x-s8-gtp+ue-1.10.20+dcn-1.10.20"         "" topoff.vip1.gw01.nodes )

   IN NAPTR 400   999   "a" "x-3gpp-pgw:x-s8-pmip+ue-1.10.20+dcn-1.10.20"                 "" topoff.vip2.gw01.nodes

;  IN NAPTR 500   999   "a" "x-3gpp-pgw:x-gn+ue-1.10.20+dcn-1.10.20:x-gp+ue-1.10.20+dcn-1.10.20"                 "" topoff.vip3.gw01.nodes

;  The operator does not support Gn/Gp so those records are commented out
;  

; Above are PGW records.

; Following are SGW records

   IN NAPTR 100   999   "a" "x-3gpp-sgw:x-s11+ue-1.10.20+dcn-1.10.20"          "" topoff.eth1.gw01.nodes

   IN NAPTR 300   999   "a" "x-3gpp-sgw:x-s5-gtp+ue-1.10.20+dcn-1.10.20:x-s8-gtp+ue-1.10.20+dcn-1.10.20"         "" topoff.eth4.gw01.nodes

   IN NAPTR 600   999   "a" "x-3gpp-sgw:x-s8-pmip+ue-1.10.20+dcn-1.10.20"      "" topoff.eth9.gw01.nodes

;  IN NAPTR 700   999   "a" "x-3gpp-sgw:x-s4+ue-1.10.20+dcn-1.10.20"           "" topoff.eth6.gw01.nodes

;  IN NAPTR 710   999   "a" "x-3gpp-sgw:x-s12+ue-1.10.20+dcn-1.10.20"          "" topoff.eth6.gw01.nodes

;  IN NAPTR 800   999   "a" "x-3gpp-sgw:x-gn+ue-1.10.20+dcn-1.10.20:x-gp+ue-1.10.20+dcn-1.10.20"                 "" topoff.eth8.gw01.nodes

;  The records related to the non supported interfaces are commented out
;

; Same record for the other combined PGW/SGW

; As gw21 does not support any particular UE usage type, so no changes in the existing records   
gw21.nodes                            (

;  IN NAPTR order pref. flag service                           regexp replacement

   IN NAPTR 200   999   "a" "x-3gpp-pgw:x-s5-gtp:x-s8-gtp"         "" topoff.vip1.gw21.nodes )

   IN NAPTR 400   999   "a" "x-3gpp-pgw:x-s8-pmip"                 "" topoff.vip2.gw21.nodes

;  IN NAPTR 500   999   "a" "x-3gpp-pgw:x-gn:x-gp"                 "" topoff.vip3.gw21.nodes

; Above are PGW records.

; Following are SGW records

   IN NAPTR 100   999   "a" "x-3gpp-sgw:x-s11"                     "" topoff.eth1.gw21.nodes

   IN NAPTR 300   999   "a" "x-3gpp-sgw:x-s5-gtp:x-s8-gtp"         "" topoff.eth4.gw21.nodes

   IN NAPTR 600   999   "a" "x-3gpp-sgw:x-s8-pmip"                 "" topoff.eth9.gw21.nodes

;  IN NAPTR 700   999   "a" "x-3gpp-sgw:x-s4"                      "" topoff.eth6.gw21.nodes

;  IN NAPTR 710   999   "a" "x-3gpp-sgw:x-s12"                     "" topoff.eth6.gw21.nodes

;  IN NAPTR 800   999   "a" "x-3gpp-sgw:x-gn:x-gp"                 "" topoff.eth8.gw21.nodes

; For A/AAAA records, see A.3.6. 
* * * Next Change * * * *
A.4.4
TAI/TAC file for DCN

The format of the TAI/TAC name is standardized by 3GPP 23.003 [4] subclause 19.4.2.3 and is of form tac‑lb<TAC‑low‑byte>.tac‑hb<TAC-high-byte>.tac.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org and service names are in 3GPP 23.003 [4] subclause 19.4.3 with +ue-<ue usage type> appended to the 'app-protocol' name.
The file containing the TAI/TAC records for this example will be SIMPLE_TAI_DB.txt and has following content.
; All TAC codes for one region 

; MME pool represented by mmegi8001 and mmegi8002 are for DCN user and non DCN user respectively.
*.tac-hb01.tac                             (

;  IN NAPTR order pref. flag service                        regexp replacement

   IN NAPTR 100   999   "a" "x-3gpp-sgw:x-s5-gtp+ue-1.10.20+dcn-1.10.20:x-s8-gtp+ue-1.10.20+dcn-1.10.20"      ""  topoff.eth4.gw01.nodes )

   IN NAPTR 200   999   "a" "x-3gpp-sgw:x-s5-gtp:x-s8-gtp"
    ""  topoff.eth4.gw21.nodes

   IN NAPTR 300   999   "a" "x-3gpp-sgw:x-s8-pmip+ue-1.10.20+dcn-1.10.20"   ""  topoff.eth9.gw01.nodes

   IN NAPTR 400   999   "a" "x-3gpp-sgw:x-s8-pmip"              ""  topoff.eth9.gw21.nodes

;  The operator uses PGW01 for UE usage type of 1,10,20 and PGW21 for non DCN user.

;  Above records are needed for SGW selection in initial attach of a UE (or TAU or handover attach)

;

   IN NAPTR 500   999   "a" "x-3gpp-mme:x-s10+ue-1.10.20+dcn-1.10.20"       ""  topoff.eth1.mmec01.mmegi8001.mme
   IN NAPTR 600   999   "a" "x-3gpp-mme:x-s10+ue-1.10.20+dcn-1.10.20"       ""  topoff.eth1.mmec02.mmegi8001.mme
   IN NAPTR 700   999   "a" "x-3gpp-mme:x-s10"                  ""  topoff.eth1.mmec03.mmegi8002.mme
   IN NAPTR 800   999   "a" "x-3gpp-mme:x-s10"                  ""  topoff.eth1.mmec04.mmegi8002.mme
;  From the above records with +ue-<ue usage type>, MMEGI information can be retieved when necessary. 
;

*.tac-hb40.tac                           (

;  IN NAPTR order pref. flag service                        regexp replacement

   IN NAPTR 100   999   "a" "x-3gpp-sgw:x-s5-gtp+ue-1.10.20+dcn-1.10.20:x-s8-gtp+ue-1.10.20+dcn-1.10.20"      ""  topoff.eth4.gw01.nodes )

   IN NAPTR 200   999   "a" "x-3gpp-sgw:x-s5-gtp:x-s8-gtp"      ""  topoff.eth4.gw21.nodes

   IN NAPTR 300   999   "a" "x-3gpp-sgw:x-s8-pmip+ue-1.10.20+dcn-1.10.20"   ""  topoff.eth9.gw01.nodes

   IN NAPTR 400   999   "a" "x-3gpp-sgw:x-s8-pmip"              ""  topoff.eth9.gw21.nodes

;

   IN NAPTR 600   999   "a" "x-3gpp-mme:x-s10+ue-1.10.20+dcn-1.10.20"       ""  topoff.eth1.mmec01.mmegi8001.mme

   IN NAPTR 500   999   "a" "x-3gpp-mme:x-s10+ue-1.10.20+dcn-1.10.20"       ""  topoff.eth1.mmec02.mmegi8001.mme

   IN NAPTR 800   999   "a" "x-3gpp-mme:x-s10"                  ""  topoff.eth1.mmec03.mmegi8002.mme

   IN NAPTR 700   999   "a" "x-3gpp-mme:x-s10"                  ""  topoff.eth1.mmec04.mmegi8002.mme
;  From the above records with +ue-<ue usage type>, MMEGI information can be retieved when necessary.

;  
* * * Next Change * * * *
B.3
DNS procedures 3GPP clarifications for Dedicated Core Networks
When the app-protocol as input to the S-NAPTR procedure has the substring with at least +ue and +dcn included, then any app-protocol returned from DNS shall be considered to match as follows. The characters following the + character follows the ABNF grammar as follows.

"ue-" (USAGENUM)*( "." USAGENUM)

USAGENUM = 1*3(DIGIT)

DIGIT = %x30-39; 0-9

"dcn-" (USAGENUM)*( "." USAGENUM)

USAGENUM = 1*3(DIGIT)

DIGIT = %x30-39; 0-9

A record with any USAGENUM matching the input <usage> type value and the input <dcn> value shall be considered as matching. As an example, x-s10+ue-8+dcn-3 as S-NAPTR input shall match a record with x-s10+ue-3.8.10.38+dcn-3.5.8, but shall not match a record with x-s10+ue-3.10.38+dcn-3.5.8 or a record with x-s10+ue-3.8.10.38+dcn-5.8. 
* * * Next Change * * * *
D.4
Null-NRI/SGSN Group ID file for DCN

A NAPTR record is required to be provisioned under the RAI FQDN (see subclause 5.8.3). The format of the RAI FQDN is rac<RAC>.lac<LAC>.rac as defined in subclause 19.4.2.5 of 3GPP TS 23.003 [4].
For this example we have two SGSN pools represented by SGSN Group ID (sgsngi=0001) and Null-NRI (null-nri=0005). Each pool has two SGSNs with NRI code of 1, 2 and 3, 4 respectively.
;

rac0003.lac1001.rac                      

;    IN NAPTR order pref. flag service                    regexp  replacement

     IN NAPTR 100   999   "a"   "x-3gpp-sgsn:x-gn+ue-1.10.20+dcn-1.10.20"    ""  topoff.eth1.nri-sgsn0001.sgsngi0001.rac0003.lac1001.rac

     IN NAPTR 200   999   "a"   "x-3gpp-sgsn:x-s16+ue-1.10.20+dcn-1.10.20"   ""  topoff.eth3.nri-sgsn0002.sgsngi0001.rac0003.lac1001.rac
     IN NAPTR 100   999   "a"   "x-3gpp-sgsn:x-gn+ue-2.5"        ""  topoff.eth1.nri-sgsn0003.null-nri0005.rac0003.lac1001.rac

     IN NAPTR 200   999   "a"   "x-3gpp-sgsn:x-s16+ue-2.5"       ""  topoff.eth3.nri-sgsn0004.null-nri0005.rac0003.lac1001.rac
;

;From above records, Null-NRI and SGSN Group ID information can be retrieved when necessary.

* * * End of Change * * * *
