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3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905[1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1]. 
DCN
Dedicated Core Network
DDDS
Dynamic Delegation Discovery Service
DNS
Domain Name System

ECGI
E-UTRAN Cell Global Identification
eHRPD
evolved High Rate Packet Data

FQDN
Fully Qualified Domain Name

GUTI
Globally Unique Temporary Identity
HSGW
eHRPD Serving Gateway
LGW
Local Gateway

LIPA
Local IP Access
PGW
PDN Gateway

RAI
Routing Area Identity
SGW
Serving Gateway

SIPTO
Selected IP Traffic Offload
TAI
Tracking Area Identity

TAU
Tracking Area Update 
TWAN
Trusted WLAN Access Network
NR
New Radio
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5.10 Procedures for Discovering and Selecting an SGW-U

These procedures shall be employed when an SGW-U needs to be selected by an SGW-C and the SGW-C supports the UP selection function based on DNS specified in Annex B.2.6 of 3GPP TS 29.244 [26]. 

Operators shall provision, for each TAI/eNodeB-ID/RAI/RNC-ID value in their network, NAPTR records under the TAI/eNodeB-ID/RAI/RNC-ID FQDN corresponding to each UP function serving as an SGW-U with the following "Service Parameters": 

"x-3gpp-upf:x-sxa"

where additional "Service Parameters" may be included optionally.

When DCN is deployed, operators shall provision corresponding NAPTR records for these FQDNs, with enhanced "Service Parameters" appending the character string "+ue-<ue usage type>" to the 'app-protocol" name identifying the UE usage type(s) for which the record applies: 

"x-3gpp-upf:x-sxa+ue-<usage type>"
The SGW-C may select a specific SGW-U for UE supporting a particular network capability (see subclause 5.x). Operators shall provision corresponding NAPTR records for these FQDNs, with enhanced "Service Parameters" appending the character string "+nc-<network-capability>" to the 'app-protocol' name as follows: 

"x-3gpp-upf:x-sxa+nc-<network-capability>"
To discover and select an SGW-U, the SGW-C shall use S-NAPTR procedure with the "Service Parameters" of:

"x-3gpp-upf:x-sxa"

and the TAI/eNodeB-ID/RAI/RNC-ID FQDN as the Application-Unique String.See subclause 19.4 of 3GPP TS 23.003 [4].

The S-NAPTR procedure logically outputs a list of host names each coupled with a service, a protocol, a port, and a list of IPv4 and IPv6 addresses. This is the "candidate" list of SGW-Us for a given TAI/eNodeB-ID/RAI/RNC-ID.

When DCN is deployed, the S-NAPTR procedure employed to discover and select an SGW-U shall use the Application-Unique String set to the TAI/eNodeB-ID/RAI/RNC-ID FQDN, 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>" to the 'app-protocol" name identifying the UE usage type for which the discovery and selection procedure is performed. 
For example, the SGW-C shall discover a UP function capable to serve as a SGW-U using the "Service Parameters" of:

"x-3gpp-upf:x-sxa+ue-<ue usage type>"
The S-NAPTR procedure employed to discover and select an SGW-U shall use the Application-Unique String set to the TAI/eNodeB-ID/RAI/RNC-ID FQDN, 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 "+nc-<network-capability>" to the 'app-protocol' name identifying specific SGW-U supporting a particular network capability. 
For example, the SGW-C shall discover a UP function capable to serve as a SGW-U using the "Service Parameters" of:

"x-3gpp-upf:x-sxa+nc-<network-capability>"
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5.11 Procedures for Discovering and Selecting PGW-U

These procedures shall be employed when a PGW-U needs to be selected by an PGW-C and the PGW-C supports the UP selection function based on DNS specified in Annex B.2.6 of 3GPP TS 29.244 [26].

Operators shall provision, for each APNs configured in their network, NAPTR records under the APN FQDN corresponding to each UP function serving as a PGW-U with the following "Service Parameters": 

"x-3gpp-upf:x-sxb"

where additional "Service Parameters" may be included optionally. See subclause 19.4.2.2 of 3GPP TS 23.003 [4].

When DCN is deployed, operators shall provision corresponding NAPTR records for these FQDNs, with enhanced "Service Parameters" appending the character string "+ue-<ue usage type>" to the 'app-protocol" name identifying the UE usage type(s) for which the record applies: 

"x-3gpp-upf:x-sxb+ue-<usage type>"

The PGW-C may select a specific PGW-U supporting a particular network capability (see subclause 5.x). Operators shall provision corresponding NAPTR records for these FQDNs, with enhanced "Service Parameters" appending the character string "+nc-<network-capability>" to the 'app-protocol' name, the following record applies: 

"x-3gpp-upf:x-sxb+nc-<network-capability>"
To discover and select a PGW-U, the PGW-C shall use S-NAPTR procedure with the "Service Parameters" of:

"x-3gpp-upf:x-sxb"

and the APN FQDN as the Application-Unique String.

The S-NAPTR procedure logically outputs a list of host names each coupled with a service, a protocol, a port, and a list of IPv4 and IPv6 addresses. This is the "candidate" list of PGW-Us for a given APN.

When DCN is deployed, the S-NAPTR procedure employed to discover and select an PGW-U shall use the Application-Unique String set to the APN FQDN, 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>" to the 'app-protocol" name identifying the UE usage type for which the discovery and selection procedure is performed. 
For example, the PGW-C shall discover a UP function capable to serve as a PGW-U using the "Service Parameters" of:

"x-3gpp-upf:x-sxb+ue-<ue usage type>".
The S-NAPTR procedure employed to discover and select an PGW-U shall use the Application-Unique String set to the APN FQDN, 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 "+nc-<network-capability>" to the 'app-protocol' name identifying specific PGW-U supporting a particular network capability. 
For example, the PGW-C shall discover a UP function capable to serve as a PGW-U using the "Service Parameters" of:

"x-3gpp-upf:x-sxb+nc-<network-capability>".
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5.x
Procedures to select a node supporting a particular network capability
5.x.1
General principles
5.x.1.1
General
Operators may need to discover and select a network node supporting a particular network capability.
DNS procedures to select a node supporting a particular network capability shall be supported as specified in the rest of the specification, with the additions specified in subclause 5.x. The following subclauses also further define the specific network capabilities for which these procedures may be used.
Enhanced "Service Parameters" as specified in subclause 19.4.3 of 3GPP TS 23.003 [4] may be used to select a network node with a particular network capability, by appending the character string "+nc-<network capability>" to the 'app-protocol' name.
Operators shall provision corresponding NAPTR records for these FQDNs, with enhanced "Service Parameters" appending the character string "+nc-<network capability>" to the 'app-protocol' name identifying the network capability(s) for which the record applies.
The S-NAPTR procedure shall logically output a candidate list of network nodes supporting at least the requested network capability, according to the general principles specified in subclause 4.3.3.2.1, Annex B.x. If no candidate network nodes are found for the requested network capability, possibly also after using local configuration, the procedure shall be performed with Service Parameters without the "+nc-<network capability>" appended to the 'app-protocol' name.
NOTE 1:
This is required to discover and select a network node when no dedicated network node is configured for a particular network capability. 
As an exception to the above requirement if no network node is found for the requested network capability for the selection of a network node in the same PLMN, e.g. the SGW and PGW in the same PLMN, the node performing the node selection may decide to not perform an S-NAPTR procedure with Service Parameters listed in the above requirement, if so configured by operator policies, and abort the selection procedure.
NOTE 2:
This can avoid selecting a network node not supporting a particular network capability.
5.x.1.2
Selecting a node supporting a particular network capability within a Dedidated Core Network
When using Dedicated Core Networks, the selection of a node supporting a particular network capability may solely rely on the procedures specified for DCNs in subclause 5.8, or combine the procedures specified in subclauses 5.x. and 5.8 by using Enhanced "Service Parameters" as specified in subclause 19.4.3 of 3GPP TS 23.003 [4] to select a network node with a particular network capability within a particular DCN, by appending the character string "+nc-<network capability>" and "+ue-<ue-usage-type> to the 'app-protocol' name  and provisioning NAPTR records accordingly.

If no candidate network nodes are found for the requested network capability and UE usage type, possibly also after using local configuration, the procedure shall be performed with Service Parameters:

-
without the "+nc-<network capability>" appended to the 'app-protocol' name;

-
without the "+ue-<ue-usage-type>" appended to the 'app-protocol' name;

-
without the "+nc-<network capability>" nor the "+ue-<ue-usage-type>" appended to the 'app-protocol' name.

As an exception to the above requirement if no network node is found for the requested network capability and UE usage type for the selection of a network node in the same PLMN, e.g. the SGW and PGW in the same PLMN, the node performing the node selection may decide to not perform an S-NAPTR procedure with Service Parameters listed in the above requirement, if so configured by operator policies, and abort the selection procedure.
5.x.1.3
Selecting an SGW or PGW supporting a particular network capability
The S-NAPTR procedure employed to discover and select an SGW and PGW supporting a particular network capability 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 "+nc-<network capability>" to the 'app-protocol' name. 
For example, the MME or S4-SGSN shall discover all GTP based S5/S8 interfaces using "Service Parameters" of

"x-3gpp-pgw:x-s5-gtp+nc-<network capability>" , "x-3gpp-pgw:x-s8-gtp+nc-<network capability>"
Operators shall provision corresponding NAPTR records for these FQDNs, with enhanced "Service Parameters" appending the character string "+nc-<network capability>" to the 'app-protocol' name.

The S-NAPTR procedure shall logically output a candidate list of SGWs or PGWssupporting the requested network capability. If no candidate SGW and PGW is found, possibly also after using local configuration, the procedure shall be performed with Service Parameters without the "+nc-<network capability>" 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 to support the requested network capability. 

As an exception to the above requirement if no candidate SGW or PGW is found to support the requested network capability for the selection of an SGW or PGW in the same PLMN, the MME or S4-SGSN may decide not to perform an S-NAPTR procedure with Service Parameters without the "+nc-<network capability>" 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 supporting the requested network capability.
5.x.2
Procedures to support Dual Connectivity with NR

5.x.2.1
General
An MME or SGSN may select specific SGWs and PGWs for UEs supporting dual connectivity with NR and not restricted to use NR by user subscription (see "NR as Secondary RAT Not Allowed" bit within Access Restriction Data as specified in TS 29.272 [xx]) or local operator policy, e.g. due to requirements of higher bitrates, data usage reporting over the secondary RAT, etc. A UE signals its support for dual connectivity with NR to the MME and SGSN in NAS signalling.
DNS procedures to support Dual Connectivity with NR shall be supported as specified in subclause 5.x.1, with the following additions:
-
the <network-capability> shall be set to "nr". 

For example, the MME or S4-SGSN shall discover all GTP based S5/S8 interfaces using "Service Parameters" of "x-3gpp-pgw:x-s5-gtp+nc-nr", "x-3gpp-pgw:x-s8-gtp+nc-nr"
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B.x
DNS procedures 3GPP clarifications for Network Capability

When the app-protocol as input to the S-NAPTR procedure has the substring with at least +nc included, then any app-protocol returned from DNS shall be considered to match as follows. The characters following the +nc follows the ABNF grammar as follows.

"nc-" (NETCAP)*( "." NETCAP)
NETCAP = 1*5(DIGIT / ALPHA)

DIGIT = %x30-39; 0-9
ALPHA = %x41-5A / %x61-7A; A-Z / a-z
A record with any NETCAP matching the input <network capability> value shall be considered as matching. As an example, x-s5-gtp+nc-nr as S-NAPTR input shall match a record with x-s5-gtp+nc-nr.5gs, but shall not match a record with x-s5-gtp+nc-nrs.
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