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	Reason for change:
	An FQDN cannot consist of just one single label.

From IETF RFC 1983:

   Fully Qualified Domain Name (FQDN)

   The FQDN is the full name of a system, rather than just its
   hostname. For example, "venera" is a hostname and
   "venera.isi.edu" is an FQDN. See also: hostname, Domain Name
   System.

From IETF RFC 1594:

   5.2  What is a Fully Qualified Domain Name?
 
   A Fully Qualified Domain Name (FQDN) is a domain name that
   includes all higher level domains relevant to the entity named.
   If you think of the DNS as a tree-structure with each node having
   its own label, a Fully Qualified Domain Name for a specific node
   would be its label followed by the labels of all the other nodes
   between it and the root of the tree. For example, for a host, a
   FQDN would include the string that identifies the particular host,
   plus all domains of which the host is a part up to and including
   the top-level domain (the root domain is always null).  For
   example, atlas.arc.nasa.gov is a Fully Qualified Domain Name for
   the host at 128.102.128.50. In addition, arc.nasa.gov is the FQDN
   for the Ames Research Center (ARC) domain under nasa.gov.


Therefore, the sentence "An FQDN consists of one or more labels" is misleading, or simply incorrect.

The same applies to the term "Internet domain name" (used in, e.g., "Home network domain name", "Home Network Realm", etc.).


	
	

	Summary of change:
	Replace the sentence "one or more labels" with "several labels".


	
	

	Consequences if not approved:
	Misleading specification, possibly affecting product implementations attempting to (incorrectly) support FQDNs consisting of just one single label.


	
	

	Clauses affected:
	13.2, 15.4, 16.2, 17.2.1, 17.3.1, 17.3.2, 17.3.3, 19.2, 19.4.2.1, 19.8, 20.3.2, 23.2, 25.2

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ...

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	




[bookmark: _Toc19702505][bookmark: _Toc27751666][bookmark: _Toc35971752][bookmark: _Toc35976001][bookmark: _Toc44849458][bookmark: _Toc51853100][bookmark: _Toc51859773][bookmark: _Toc136254991][bookmark: _Hlk117416929]* * * First Change * * * *
[bookmark: _Toc19695348][bookmark: _Toc27225415][bookmark: _Toc36112273][bookmark: _Toc36112676][bookmark: _Toc44854235][bookmark: _Toc51839628][bookmark: _Toc57880220][bookmark: _Toc57880625][bookmark: _Toc57881030][bookmark: _Toc120005650][bookmark: _Toc155123932]13.2	Home network domain name
The home network domain name shall be in the form of an Internet domain name, e.g. operator.com, as specified in IETF  RFC 1035 [19] and IETF RFC 1123 [20]. The home network domain name consists of one or more several labels. Each label shall consist of the alphabetic characters (A-Z and a-z), digits (0-9) and the hyphen (-) in accordance with IETF  RFC 1035 [19]. Each label shall begin and end with either an alphabetic character or a digit in accordance with IETF  RFC 1123 [20]. The case of alphabetic characters is not significant.
For 3GPP systems, if there is no ISIM application, the UE shall derive the home network domain name from the IMSI as described in the following steps:
1.	Take the first 5 or 6 digits, depending on whether a 2 or 3 digit MNC is used (see 3GPP TS 31.102 [27]) and separate them into MCC and MNC; if the MNC is 2 digits then a zero shall be added at the beginning.
2.	Use the MCC and MNC derived in step 1 to create the "mnc<MNC>.mcc<MCC>.3gppnetwork.org" domain name.
3.	Add the label "ims." to the beginning of the domain.
An example of a home network domain name is:
	IMSI in use: 234150999999999;
where:
-	MCC = 234;
-	MNC = 15; and
-	MSIN = 0999999999,
which gives the home network domain name: ims.mnc015.mcc234.3gppnetwork.org.
The Home Network Domain for a Stand-alone Non-Public Network (SNPN) subscriber with an IMSI-based SUPI type, shall use the IMSI-based derivation described above, and append nid<NID> of the SNPN, between the "ims." and "mnc<MNC>" labels.
NOTE:	The UE takes the NID from "list of subscriber data" as specified in 3GPP TS 23.122 [139], from the entry selected by the UE.
An example of a home SNPN network domain name using the above IMSI and NID 000007ed9d5 is ims.nid000007ed9d5.mnc015.mcc234.3gppnetwork.org.
The Home Network Domain for a Stand-alone Non-Public Network (SNPN) subscriber identified by a SUPI containing a network-specific identifier that takes the form of an NAI consists of the string "ims." appended with the realm part of the NAI.
For 3GPP2 systems, if there is no IMC present, the UE shall derive the home network domain name as described in Annex  C of 3GPP2  X.S0013-004 [67].
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[bookmark: _Toc19695385][bookmark: _Toc27225452][bookmark: _Toc36112310][bookmark: _Toc36112713][bookmark: _Toc44854272][bookmark: _Toc51839665][bookmark: _Toc57880257][bookmark: _Toc57880662][bookmark: _Toc57881067][bookmark: _Toc120005687][bookmark: _Toc155123969]15.4	Home Network Realm
The home network realm shall be in the form of an Internet domain name, e.g. operator.com, as specified in IETF  RFC 1035 [19] and IETF  RFC 1123 [20]. The home network realm consists of one or more several labels. Each label shall consist of the alphabetic characters (A-Z and a-z), digits (0-9) and the hyphen (-) in accordance with IETF  RFC 1035 [19]. Each label shall begin and end with either an alphabetic character or a digit in accordance with IETF  RFC 1123 [20]. The case of alphabetic characters is not significant.
During the MBMS service activation in roaming scenario, the BM-SC in the visited network shall derive the home network domain name from the IMSI as described in the following steps:
1.	Take the first 5 or 6 digits, depending on whether a 2 or 3 digit MNC is used (see 3GPP TS 31.102 [27], 3GPP TS 51.011 [66]) and separate them into MCC and MNC; if the MNC is 2 digits then a zero shall be added at the beginning;
2.	Use the MCC and MNC derived in step 1 to create the "mnc<MNC>.mcc<MCC>.3gppnetwork.org" realm name;
3.	Add the label "mbms." to the beginning of the realm name.
An example of a home realm used in the MBMS roaming case is:
	IMSI in use: 234150999999999;
Where:
	MCC = 234;
	MNC = 15;
	MSIN = 0999999999
Which gives the home network realm: mbms.mnc015.mcc234.3gppnetwork.org.
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16.2	BSF address
The Bootstrapping Server Function (BSF) address is in the form of a Fully Qualified Domain Name as defined in IETF RFC 1035 [19] and IETF RFC 1123 [20]. The BSF address consists of one or more several labels. Each label shall consist of the alphabetic characters (A-Z and a-z), digits (0-9) and the hyphen (-) in accordance with IETF RFC 1035 [19]. Each label shall begin and end with either an alphabetic character or a digit in accordance with IETF RFC 1123 [20]. The case of alphabetic characters is not significant.
For 3GPP systems, the UE shall discover the BSF address from the identity information related to the UICC application that is used during the bootstrapping procedure i.e. IMSI for USIM, or IMPI for ISIM, in the following way:
-	In the case where the USIM is used in bootstrapping, the BSF address shall be derived as follows:
1.	take the first 5 or 6 digits, depending on whether a 2 or 3 digit MNC is used (see 3GPP TS 31.102 [27]) and separate them into MCC and MNC; if the MNC is 2 digits then a zero shall be added at the beginning;
2.	use the MCC and MNC derived in step 1 to create the "mnc<MNC>.mcc<MCC>.pub.3gppnetwork.org" domain name;
3.	add the label "bsf." to the beginning of the domain.
Example 1:	If IMSI in use is "234150999999999", where MCC=234, MNC=15, and MSIN=0999999999, the BSF address would be "bsf.mnc015.mcc234.pub.3gppnetwork.org".
-	In the case where ISIM is used in bootstrapping, the BSF address shall be derived as follows:
1.	extract the domain name from the IMPI;
2.	if the last two labels of the domain name extracted from the IMPI are "3gppnetwork.org":
a.	the first label is "bsf";
b.	the next labels are all labels of the domain name extracted from the IMPI apart from the last two labels; and
c.	the last three labels are "pub.3gppnetwork.org";
Example 2:	If the IMPI in use is "234150999999999@ims.mnc015.mcc234.3gppnetwork.org", the BSF address would be "bsf.ims.mnc015.mcc234.pub.3gppnetwork.org".
3.	if the last two labels of the domain name extracted from the IMPI are other than the "3gppnetwork.org":
a.	add the label "bsf." to the beginning of the domain.
Example 3:	If the IMPI in use is "user@operator.com", the BSF address would be "bsf.operator.com ".

* * * Next Change * * * *
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The home network realm shall be in the form of an Internet domain name, e.g. operator.com, as specified in IETF  RFC 1035 [19] and IETF  RFC 1123 [20]. The home network realm consists of one or more several labels. Each label shall consist of the alphabetic characters (A-Z and a-z), digits (0-9) and the hyphen (-) in accordance with IETF  RFC 1035 [19]. Each label shall begin and end with either an alphabetic character or a digit in accordance with IETF  RFC 1123 [20]. The case of alphabetic characters is not significant.
The UE shall derive the home network realm from the IMSI as described in the following steps:
1.	take the first 5 or 6 digits, depending on whether a 2 or 3 digit MNC is used (see 3GPP TS 31.102 [27], 3GPP TS 51.011 [66]) and separate them into MCC and MNC; if the MNC is 2 digits then a zero shall be added at the beginning;
2.	use the MCC and MNC derived in step 1 to create the "mnc<MNC>.mcc<MCC>.3gppnetwork.org" network realm;
3.	add the label "gan." to the beginning of the network realm.
An example of a home network realm is:
	IMSI in use: 234150999999999;
Where:
	MCC = 234;
	MNC = 15;
	MSIN = 0999999999,
Which gives the home network realm: gan.mnc015.mcc234.3gppnetwork.org.
NOTE:	If it is not possible for the UE to identify whether a 2 or 3 digit MNC is used (e.g. SIM is inserted and the length of MNC in the IMSI is not available in the "Administrative data" data file), it is implementation dependent how the UE determines the length of the MNC (2 or 3 digits).
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The home network domain name shall be in the form of an Internet domain name, e.g. operator.com, as specified in IETF  RFC 1035 [19] and IETF  RFC 1123 [20]. The home network domain name consists of one or more several labels. Each label shall consist of the alphabetic characters (A-Z and a-z), digits (0-9) and the hyphen (-) in accordance with IETF  RFC 1035 [19]. Each label shall begin and end with either an alphabetic character or a digit in accordance with IETF  RFC 1123 [20]. The case of alphabetic characters is not significant.
The UE shall derive the home network domain name from the IMSI as described in the following steps:
1.	take the first 5 or 6 digits, depending on whether a 2 or 3 digit MNC is used (see 3GPP TS 31.102 [27], 3GPP TS 51.011 [66]) and separate them into MCC and MNC; if the MNC is 2 digits then a zero shall be added at the beginning;
2.	use the MCC and MNC derived in step 1 to create the "mnc<MNC>.mcc<MCC>.pub.3gppnetwork.org" domain name;
3.	add the label "gan." to the beginning of the domain name.
An example of a home network domain name is:
	IMSI in use: 234150999999999;
Where:
	MCC = 234;
	MNC = 15;
	MSIN = 0999999999,
Which gives the home network domain name: gan.mnc015.mcc234.pub.3gppnetwork.org.
NOTE:	If it is not possible for the UE to identify whether a 2 or 3 digit MNC is used (e.g. SIM is inserted and the length of MNC in the IMSI is not available in the "Administrative data" data file), it is implementation dependent how the UE determines the length of the MNC (2 or 3 digits).
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The Provisioning GANC‑SEGW identifier shall take the form of a fully qualified domain name (FQDN) as specified in IETF RFC 1035 [19] and IETF  RFC 1123 [20]. The Provisioning GANC‑SEGW identifier consists of one or more several labels. Each label shall consist of the alphabetic characters (A-Z and a-z), digits (0-9) and the hyphen (-) in accordance with IETF  RFC 1035 [19]. Each label shall begin and end with either an alphabetic character or a digit in accordance with IETF  RFC 1123 [20]. The case of alphabetic characters is not significant.
If the (U)SIM is not provisioned with the FQDN or IP address of the Provisioning GANC‑SEGW, the UE derives an FQDN from the IMSI to identify the Provisioning GANC‑SEGW. The UE shall derive such an FQDN as follows:
1.	create a domain name as specified in 17.3.1;
2.	add the label "psegw." to the beginning of the domain name.
An example of an FQDN for a Provisioning  GANC-SEGW is:
	IMSI in use: 234150999999999;
Where:
	MCC = 234;
	MNC = 15;
	MSIN = 0999999999,
Which gives the FQDN: psegw.gan.mnc015.mcc234.pub.3gppnetwork.org.
NOTE:	If it is not possible for the UE to identify whether a 2 or 3 digit MNC is used (e.g. SIM is inserted and the length of MNC in the IMSI is not available in the "Administrative data" data file), it is implementation dependent how the UE determines the length of the MNC (2 or 3 digits).
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The Provisioning GANC identifier shall take the form of a fully qualified domain name (FQDN) as specified in IETF RFC 1035 [19] and IETF  RFC 1123 [20]. The Provisioning GANC identifier consists of one or more several labels. Each label shall consist of the alphabetic characters (A-Z and a-z), digits (0-9) and the hyphen (-) in accordance with IETF  RFC 1035 [19]. Each label shall begin and end with either an alphabetic character or a digit in accordance with IETF  RFC 1123 [20]. The case of alphabetic characters is not significant.
If the (U)SIM is not provisioned with the FQDN or IP address of the Provisioning GANC, the UE derives an FQDN from the IMSI to identify the Provisioning GANC. The UE shall derive such an FQDN as follows:
1.	create a domain name as specified in 17.3.1;
2.	add the label "pganc." to the beginning of the domain name.
An example of an FQDN for a Provisioning GANC is:
	IMSI in use: 234150999999999;
Where:
	MCC = 234;
	MNC = 15;
	MSIN = 0999999999,
Which gives the FQDN: pganc.gan.mnc015.mcc234.pub.3gppnetwork.org.
NOTE:	If it is not possible for the UE to identify whether a 2 or 3 digit MNC is used (e.g. SIM is inserted and the length of MNC in the IMSI is not available in the "Administrative data" data file), it is implementation dependent how the UE determines the length of the MNC (2 or 3 digits).
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The home Network Realm/Domain shall be in the form of an Internet domain name, e.g. operator.com, as specified in IETF  RFC 1035 [19] and IETF  RFC 1123 [20]. The home Network Realm/Domain consists of one or more several labels. Each label shall consist of the alphabetic characters (A-Z and a-z), digits (0-9) and the hyphen (-) in accordance with IETF  RFC 1035 [19]. Each label shall begin and end with either an alphabetic character or a digit in accordance with IETF  RFC 1123 [20]. The case of alphabetic characters is not significant.
The Home Network Realm/Domain shall be in the form of "epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org", where "<MNC>" and "<MCC>" fields correspond to the MNC and MCC of the operator's PLMN. Both the "<MNC>" and "<MCC>" fields are 3 digits long. If the MNC of the PLMN is 2 digits, then a zero shall be added at the beginning.
For example, the Home Network Realm/Domain of an IMSI shall be derived as described in the following steps:
1.	take the first 5 or 6 digits, depending on whether a 2 or 3 digit MNC is used (see 3GPP TS 31.102 [27]) and separate them into MCC and MNC; if the MNC is 2 digits then a zero shall be added at the beginning;
2.	use the MCC and MNC derived in step 1 to create the "mnc<MNC>.mcc<MCC>.3gppnetwork.org" domain name;
3.	add the label "epc" to the beginning of the domain name.
An example of a Home Network Realm/Domain is:
	IMSI in use: 234150999999999;
Where:
	MCC = 234;
	MNC = 15;
	MSIN = 0999999999;
Which gives the Home Network Realm/Domain name: epc.mnc015.mcc234.3gppnetwork.org.
NOTE:	If it is not possible for a UE to identify whether a 2 or 3 digit MNC is used (e.g. USIM is inserted and the length of MNC in the IMSI is not available in the "Administrative data" data file), it is implementation dependent how the UE determines the length of the MNC (2 or 3 digits).
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The encoding of any identifier used as part of a Fully Qualifed Domain Name (FQDN) shall follow the Name Syntax defined in IETF  RFC 2181 [18], IETF  RFC 1035 [19] and IETF  RFC 1123 [20]. An FQDN consists of one or more several labels. Each label is coded as a one octet length field followed by that number of octets coded as 8 bit ASCII characters. Following IETF  RFC 1035 [19] the labels shall consist only of the alphabetic characters (A-Z and a-z), digits (0-9) and the hyphen (-). Following IETF  RFC 1123 [20], the label shall begin and end with either an alphabetic character or a digit. The case of alphabetic characters is not significant. Identifiers are not terminated by a length byte of zero.
NOTE:	A length byte of zero is added by the querying entity at the end of the FQDN before interrogating a DNS server.
For the purpose of presentation, identifiers are usually displayed as a string in which the labels are separated by dots (e.g. "Label1.Label2.Label3").
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The TWAN Operator Name identifies the TWAN operator when the TWAN is not operated by a mobile operator.
The TWAN Operator Name shall be encoded as a realm in the form of an Internet domain name, e.g. operator.com, as specified in IETF  RFC 1035 [19] and IETF  RFC 1123 [20]. The TWAN Operator Name consists of one or more several labels. Each label shall consist of the alphabetic characters (A-Z and a-z), digits (0-9) and the hyphen (-) in accordance with IETF  RFC 1035 [19]. Each label shall begin and end with either an alphabetic character or a digit in accordance with IETF  RFC 1123 [20]. The case of alphabetic characters is not significant.
NOTE:	The TWAN Operator Name is encoded as a dotted string.
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The home network domain name shall be in the form of an Internet domain name, e.g. operator.com, as specified in IETF  RFC 1035 [19] and IETF  RFC 1123 [20]. The home network domain name consists of one or more several labels. Each label shall consist of the alphabetic characters (A-Z and a-z), digits (0-9) and the hyphen (-) in accordance with IETF  RFC 1035 [19]. Each label shall begin and end with either an alphabetic character or a digit in accordance with IETF  RFC 1123 [20]. The case of alphabetic characters is not significant.
The MSC Server enhanced for ICS shall derive the home network domain name from the subscriber's IMSI as described in the following steps:
1.	Take the first 5 or 6 digits, depending on whether a 2 or 3 digit MNC is used (see 3GPP TS 31.102 [27]) and separate them into MCC and MNC; if the MNC is 2 digits then a zero shall be added at the beginning.
2.	Use the MCC and MNC derived in step 1 to create the "mnc<MNC>.mcc<MCC>.3gppnetwork.org" domain name.
3.	Add the label "ics." to the beginning of the domain.
An example of a home network domain name is:
	IMSI in use: 234150999999999;
where:
-	MCC = 234;
-	MNC = 15; and
-	MSIN = 0999999999,
which gives the home network domain name: ics.mnc015.mcc234.3gppnetwork.org
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The OAM System Realm/Domain shall be in the form of an Internet domain name, e.g. operator.com, as specified in IETF  RFC 1035 [19] and IETF  RFC 1123 [20]. The OAM System Realm/Domain consists of one or moreseveral labels. Each label shall consist of the alphabetic characters (A-Z and a-z), digits (0-9) and the hyphen (-) in accordance with IETF  RFC 1035 [19]. Each label shall begin and end with either an alphabetic character or a digit in accordance with IETF  RFC 1123 [20]. The case of alphabetic characters is not significant.
The OAM System Realm/Domain shall be in the form of "oam.mnc<MNC>.mcc<MCC>.3gppnetwork.org", where "<MNC>" and "<MCC>" fields correspond to the MNC and MCC of the operator's PLMN. Both the "<MNC>" and "<MCC>" fields are 3 digits long. If the MNC of the PLMN is 2 digits, then a zero shall be added at the beginning.
For example, the OAM System Realm/Domain of an IMSI shall be derived as described in the following steps:
1.	take the first 5 or 6 digits, depending on whether a 2 or 3 digit MNC is used (see 3GPP TS 31.102 [27]) and separate them into MCC and MNC; if the MNC is 2 digits then a zero shall be added at the beginning;
2.	use the MCC and MNC derived in step 1 to create the "mnc<MNC>.mcc<MCC>.3gppnetwork.org" domain name;
3.	add the label "oam" to the beginning of the domain name.
An example of an OAM System Realm/Domain is:
	IMSI in use: 234150999999999;
Where:
	MCC = 234;
	MNC = 15;
	MSIN = 0999999999;
Which gives the OAM System Realm/Domain name: oam.mnc015.mcc234.3gppnetwork.org.
NOTE:	If it is not possible for a Relay Node to identify whether a 2 or 3 digit MNC is used (e.g. USIM is inserted and the length of MNC in the IMSI is not available in the "Administrative data" data file), it is implementation dependent how the Relay Node determines the length of the MNC (2 or 3 digits).
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25.2	Home network domain name
The home network domain name of the OCS shall be in the form of an Internet domain name, e.g. operator.com, as specified in IETF  RFC 1035 [19] and IETF  RFC 1123 [20]. The home network domain of the OCS consists of one or more several labels. Each label shall consist of the alphabetic characters (A-Z and a-z), digits (0-9) and the hyphen (-) in accordance with IETF  RFC 1035 [19]. Each label shall begin and end with either an alphabetic character or a digit in accordance with IETF  RFC 1123 [20]. The case of alphabetic characters is not significant.
If the home network domain of the OCS is not known (e.g. through an available static address or through its reception from another node), it shall be:
 -	in the form of "ocs.mnc<MNC>.mcc<MCC>.3gppnetwork.org", where "<MNC>" and "<MCC>" fields correspond to the MNC and MCC of the operator's PLMN to which the OCS belongs. Both the "<MNC>" and "<MCC>" fields are 3 digits long. If the MNC of the PLMN is 2 digits, then a zero shall be added at the beginning; and
-	derived from the subscriber's IMSI, as described in the following steps:
1.	take the first 5 or 6 digits, depending on whether a 2 or 3 digit MNC is used (see 3GPP TS 31.102 [27]) and separate them into MCC and MNC; if the MNC is 2 digits then a zero shall be added at the beginning;
2.	use the MCC and MNC derived in step 1 to create the "mnc<MNC>.mcc<MCC>.3gppnetwork.org" domain name;
3.	add the label "ocs" to the beginning of the domain name.
An example of a home network domain name is:
	IMSI in use: 234150999999999;
Where:
	MCC = 234;
	MNC = 15;
	MSIN = 0999999999;
Which gives the home network domain name: ocs.mnc015.mcc234.3gppnetwork.org.
NOTE:	It is implementation dependent to determine that the length of the MNC is 2 or 3 digits.

* * * End of Changes * * * *
