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1. Introduction

The structure of APN as currently defined in 3GPP TS 23.003 claims using domain name syntax as defined in IETF RFC 1035. However, it actually uses the binary on wire DNS Resource Record encoding defined in Section 3.1 of IETF RFC 1035, which is not the same as IETF RFC Section 2.3.1 "Domain name syntax definition". This contradiction causes confusion when referring to APN syntax and encoding in various places that expect e.g. UTF-8 representation of strings, unnecessary conversions between different domain name representation formats across different interfaces and application programming interfaces. 
Furthermore, currently 3GPP TS 23.003 uses the above mentioned IETF RFC 1035 Section 3.1 encoding rules but those are not then followed entirely (e.g. not encoding the trailing zero label length octet or unnecessarily truncating the domain name length to 100 octets), which in general is not a good practice. Subclause 9.1 "Structure of APN" in 3GPP TS 23.003 claims using IETF RFC 1035 syntax but effectively means 3GPP specific encoding of domain names loosely based on IETF RFC 1035 Section 3.1.
Another matter is that APNs are represented as UTF-8 strings in various interfaces and 3GPP TSes, and yet they refer to 3GPP TS 23.003 subclause 9.1, which is completely unaware of UTF-8. Fortunately, UTF-8 has compatibility mode, which allows encoding 7-bit US-ASCII including values between 0 to 31 (i.e. non-printable control characters).

2. Problems
Currently, 3GPP TS 23.003 subclause 9.1 assumes the usage of 3GPP specific <len><label> format of an APN in several 3GPP interfaces, but this is not explicitly stated anywhere. Possibly, IETF RFC 1035 Section 2.3.1 defined <label>.<label> format would be a better alternative when considering e.g. the further development on domain names, their handling and representation in IETF. However, we understand that this should have been fixed years ago and is absolutely not possible for anything prior 3GPP Release-8. Going to <label>.<label> format from 3GPP Release-8 onwards would probably still have some impacts on existing implementations.

If 3GPP TS 23.003 is not clarified as shown by the changed subclause 9.1 of 23.003 below, it is seen necessary to add clarifications eg in 29.275 (and 29.274) that there shall be the Length octet ahead of every APN Label and that the EPS APN field is not encoded as a dotted string." This alternative clarificaton is shown as the "Alternative First change in 29.275" example further down.

3. Proposal

It is proposed to consider the following changes to 3GPP TS 23.003v8.6.0. If these 23.003 are not agreeable as shown, it might be necessary to add text for clarifications in 29.275 (and 29.274 and possibly other specifications) as shown further down.
* * * Alternative Change in 23.003 * * * *

9.1
Structure of APN

The APN is composed of two parts as follows:

· The APN Network Identifier; this defines to which external network the GGSN is connected and optionally a requested service by the MS. This part of the APN is mandatory.

· The APN Operator Identifier; this defines in which PLMN GPRS backbone the GGSN is located. This part of the APN is optional.

The APN Operator Identifier is placed after the APN Network Identifier. An APN consisting of both the Network Identifier and Operator Identifier corresponds to a DNS name of a GGSN; the APN has, after encoding as defined in the paragraph below, a maximum length of 100 octets.

The encoding of the APN shall follow the Name Syntax defined in IETF RFC 2181 [18], Section 2.3.1 of IETF RFC 1035 [19] and IETF RFC 1123 [20]. The APN consists of one or more labels. Each label is coded as an array of octets separated by a “.” (a dot). Following Section 2.3.1 of IETF RFC 1035 [19] the labels shall consist only of the 7-bit US ASCII alphabetic characters (A-Z and a-z), digits (0-9) and the hyphen (-). Following 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.

For the purpose of presentation, an APN is usually displayed as a string in which the labels are separated by dots (e.g. "Label1.Label2.Label3").

* * * Alternative First Change for 29.275 * * * *

5.1.1.1
Proxy Binding Update

The fields of a PBU message for the PMIPv6 PDN Connection Creation procedure are depicted in Table 5.1.1.1-1.
The Mobility Options in a PBU message for the PMIPv6 PDN Connection Creation procedure are depicted in Table 5.1.1.1-2. 
Other flags are not used by this specification.
Table 5.1.1.1-1: Fields of a PBU message for the PMIPv6 PDN Connection Creation procedure
	Information element
	IE Description
	Reference

	Sequence Number
	Set to a locally (i.e. per MAG) monotonically increasing value.
	IETF RFC 5213 [4]

	Lifetime
	Set to the requested number of time units the binding shall remain valid.
	IETF RFC 3775 [8]

	Acknowledge (A)
	Set to "1" to request an acknowledgement message.
	IETF RFC 3775 [8]

	Proxy Registration Flag (P)
	Set to "1" to indicate that the Binding Update message is a proxy registration. 
	IETF RFC 5213 [4]


Table 5.1.1.1-2: Mobility Options in a PBU message for the PMIPv6 PDN Connection Creation procedure

	Information element
	Cat.
	IE Description
	Reference

	Mobile Node Identifier option
	M
	Set to the NAI identifier of the UE as specified in 3GPP TS 23.003 [12].
	3GPP TS 23.003 [12]

	IPv6 Home Network Prefix option
	C
	For dynamic allocation, set to the value "0::/0" to request allocation for the UE's PDN connection of an IPv6 Home Network Prefix in the PDN corresponding the EPS Access Point Name. For static allocation, set to the received static allocated IPv6 Home Network Prefix. NOTE 1.
	IETF RFC 5213 [4]

	Link-local Address 
	C
	Present when IPv6 Home Network Prefix option is present. Link-local address of the MAG. Set to ALL_ZERO (all bits set to 0), indicating that the MAG requests a link-local address to be used on the access link shared with the UE.
	IETF RFC 5213 [4]

	Handoff Indicator option
	M
	Set to the value "1" to indicate attachment over a new interface.
	IETF RFC 5213 [4]

	Access Technology Type option
	M
	Set to the 3GPP access type, i.e. GERAN, UTRAN or E-UTRAN, or to the value matching the characteristics of the non-3GPP access (e.g., HRPD) the UE is using to attach to the EPS as defined in the Access Technology Type Option type values registry of the IANA Mobile IPv6 Parameters Registry [18].
The ePDG may use the access technology type of the untrusted non-3GPP access network if it is able to acquire it; otherwise it shall indicate Virtual as the access technology.

NOTE 2.

NOTE 3.
	IETF RFC 5213 [4]

	Timestamp option
	M
	Set to the current time
	IETF RFC 5213 [4]

	GRE key option
	M
	Set to the downlink GRE key to be used for downlink GRE encapsulated packets sent over the PDN connection.
	draft-ietf-netlmm-grekey-option [7]

	IPv4 Home Address option
	C
	For dynamic allocation, set to the value "0.0.0.0" to request allocation for the UE's PDN connection of an IPv4 Home Address in the PDN corresponding to the EPS Access Point Name. For static allocation, set to the received static allocated IPv4 Home Address. NOTE 1.
	draft-ietf-netlmm-pmip6-ipv4-support [5]

	Service Selection Mobility Option
	M
	Set to the EPS Access Point Name to which the UE attaches the new PDN connection, formatted as defined in 3GPP TS 23.003 [12], see NOTE 4.
	IETF RFC 5149[11]

	Protocol Configuration Options
	O
	Contain Protocol Configuration Options.
	Subclause 12.1.1.0

	PDN GW IP Address
	O
	Contain PDN GW IP address (on S2a or S2b when used for chained S2a/S2b-PMIP based S8).
	 Subclause 12.1.1.4

	Fully Qualified PDN Connection Set Identifier 
	C
	If a Fully Qualified PDN Connection Set Identifier is generated by the MAG, then it shall be contained in this IE and included by the MAG on the S5/S8 interfaces according to the requirements in 3GPP TS 23.007 [13].
	Subclause 12.1.1.2

	Fully Qualified PDN Connection Set Identifier 
	C
	If a Fully Qualified PDN Connection Set Identifier has been generated by the MME, then it shall be contained in this IE and included by the MAG on the S5/S8 interfaces according to the requirements in 3GPP TS 23.007 [13].
	Subclause 12.1.1.2

	Selection Mode
	O
	Contains APN selection mode (on S5/S8).
	Subclause 12.1.1.7

	Charging Characteristics
	O
	Contains the Charging Characteristics to be applied for EPC charging
	Subclause 12.1.1.8

	Serving Network
	C
	This IE shall be included on S5 and S8 interfaces to identify the Serving Network 
	Subclause 12.1.1.9

	Mobile Equipment Identity
	O
	Contains the MEI of the UE (on S5/S8)
	Subclause 12.1.1.10

	MSISDN
	O
	Contains the MSISDN of the user (on S5/S8)
	Subclause 12.1.1.11

	Maximum APN Restriction
	O
	Contains the most stringent restriction of already active PDN connections (on S5/S8).
	Subclause 12.1.1.13

	NOTE 1: 
At least one of the two options, namely, the IPv6 Home Network Prefix option or the IPv4 Home Address option shall be present.  If both an IPv6 Home Network Prefix and an IPv4 Home Address are requested, both options shall be included in the same PBU message.

NOTE 2:
The methods that the ePDG may use to acquire the access technology type of the untrusted non-3GPP IP access network are not specified in this release.

NOTE 3: 
The PDN-GW can be informed about the type of access network used by the UE over several reference points, see the Informative Annex B for the mapping between the code values for the  different access network types.
NOTE 4: 
The used set of characters within an APN and the Length octet ahead of every APN Label is specified in 3GPP TS 23.003. The EPS APN field is not encoded as a dotted string.


