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Abstract of the contribution:

APN Decoration has been suggested to provide unique identification of each PDN connection, where multiple connections are possible per APN. Decoration should be extensible, where allowed.

Introduction

It has been agreed that multiple PDN connections may be established to the same PDN

· to support dual stack bearer  behavior with pre-release 8 SGSNs (S2-083169) and 

· to enable use of a split UE that may connect twice - once for the mechanism providing access (e.g. a plug-in card) and again for the separated terminal (e.g. a laptop) (see S2-082657)

What has not yet been established is how to identify these connections where a 'bearer identifier' is not present over S5/S8. For GTP-based S5/S8 this is not an issue. However, for PMIP-based S5/S8, the available identifiers - the APN and UE identifier - do not suffice to uniquely determine the connection (see A, below). As introduced in S2-083282, an APN decoration mechanism could be used to distinguish between these connections. Further, for S2a and S2b, the UE must signal that it intends to access (e.g. disconnect) a particular connection to the same APN somehow, if this scenario is to be supported (see B, below).  
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The APN decoration approach, as proposed in [S2-084546] and elaborated here, suffices to solve the problem of unique identification of connections. Additional care is also taken to ensure that this solution does not constrain further development of APN decorations. 

Discussion

1. Is Decoration So Disruptive?

The APN string is used to form DNS names and as an identifier. It is passed through the system and interpreted by various functional elements. 

It is asserted that a general rule would ensure that all existing text regarding use and interpretation of APNs could remain as it is currently stated, while allowing for decoration.

· An APN may conclude with a ";" delimeter and be followed by a decoration. 

· There may be more than one decoration (delimited by a ';')

· Any network element that does not specifically, at a procedure step, need to interpret the APN shall strip the delimiter and decoration before processing the APN

· An APN is transmitted, stored and retrieved with decoration, if the APN has been decorated 

This interpretation of APNs is proposed as an additional subclause to 23.401, clause 4.3. It is argued that these rules would limit the changes required for support of decorated APNs to those specific steps in procedures in which APN decoration is performed or interpreted. This limits the documentation impact and complexity of the decorated APN proposal.

2. Where to decorate

2.1 PMIP-based S5/S8 support (for connection via E-UTRAN or GERAN/UTRAN over S4)

Using the supplied decoration, the PDN GW will have receive sufficient information to determine that a connection request to the same APN implies an additional connection. The decoration in the disconnection request will unambiguously direct the PDN GW to release the correct connection.

Where to decorate?

A. The UE decorates the APN when PMIP-based S5/S8 is employed for multiple connections to the same PDN, both for connection and disconnection.
This requires a change to 23.402 clauses 5.6.1 and 5.6.2. 

The PDN GW will store the APN with its decoration in the HSS. This is required because upon handoff from 3GPP to non-3GPP, the HSS and 3GPP AAA server are required to provide the APN information to the Trusted non-3GPP access or ePDG (see the first bullet in 23.402, clause 8.1).

While it is possible for the S-GW to decorate the APN, it is preferable for the UE to supply the decoration than for the S-GW to decorate: the UE must know the value of the decoration in order to specify which APN to disconnect while using S2a or S2b.

B. The S-GW decorates the when S4 is employed for multiple connections to the same PDN, both for primary and secondary context activation and deactivation, unless the UE has already decorated the APN.
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Here it is necessary for the S-GW to decorate the APN.

This requires a change to 23.402 clauses 5.10.3, 5.10.5 and 5.10.6. The decorated APN is stored, as part of the S-GW state and transferred as context via the MME. The MME need not interpret the decoration.

The UE must be informed of the APN decoration created by the S-GW so that after transition from the GERAN/UTRAN access the UE may refer to the PDN connection. The mapping of PDP contexts to bearers is in any case an open problem we are working on solving in the upcoming meeting. It  is anticipated that the solution to that problem can include a mechanism to inform the UE of the decorated APN selected by the S-GW. (For 3GPP access, the UE initiated multiple PDN connection response returns the APN and in non-3GPP access, the AAA interaction by the UE on HO could be used to deliver a list of established decorated APNs to return to the UE as multiple PDN connections are reestablished as part of the non-optimized handoff).

2.2 Support for Non-3GPP access, S2 and handoff 3GPP access to/from non-3GPP access

When using S2a or S2b, the Trusted Non-3GPP access or the ePDG will not be able to distinguish a request for the a PDN twice from a UE from a request for additional connectivity to the same PDN. Further, it is impossible, given the current procedures, for the UE to identify individual PDN connections for disconnection. For this reason, the UE must supply an identifier indicating the additional connection and then later use that same identifier for disconnection.

The simplest approach to supporting non-3GPP access and handoff to and from 3GPP access is for the UE to always supply a decorated APN where the UE requests an additional connection to a PDN. 

Where to decorate?
A. The UE decorates the APN when it requests an additional connections to (or disconnections from) the same PDN by means of S2a, S2b or S2c.

This requires a change to TS 23.402, clause 6.3, 6.8.1, 6.8.2, 7.4. and 7.6.1
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In the change to 6.3, as shown in Figure D, we ensure that the UE associates a decorated APN with the multiple connections to the same PDN. When the UE moves to 3GPP access and wishes to release connection #2, it can do this explicitly. Since the unique home address (HoA1 and HoA2) assigned for the mobile in the non-3GPP access cannot be signalled to the PDN GW by means of the handover attach, there must be another mechanism available to differentiate the connections so that the UE can release one later.

B. The (Release 8) UE decorates the APN when performing multliple PDN connections to the same PDN via 3GPP access.

This requires a change to TS 23.401, clause 5.10.2.  This is illustrated in figure A above. Note that the MME must update the HSS for each additional PDN connection now, not merely for the first PDN connection for each APN.
C. The non-3GPP IP access will obtain decorated APNs from the HSS in the case of handover to non-3GPP access from 3GPP access (as described in 23.402, clause 8.1 second paragraph of the first bullet).

This requires a change to TS 23.402, clause 8.1 to clarify that decorated APNs may be present to indicate multiple connections to the same PDN.

3. How to Decorate

The scope of changes required for an APN decoration scheme was considered in [S2-084546].  There it was argued that a solution scheme sufficient for identification of PDN connections using PMIP-based S5/S8 may not be adequate for differentiating multiple accesses used simultaneously.  While this latter scenario has been considered 'out of scope' for release 8, it was argued that a 'partial solution' for release 8 may need to be changed. A second concern was that modification of the APN to employ the decoration would have impact on many network elements and specifications. For these reasons, it was argued in S2-084546 that it would be best to restrict the applicability of the multiple connections to the same PDN to GTP-based S5/S8.

First, it would be undesirable to introduce a functional distinction between PMIP- and GTP-based S5/S8 at this time. It would reduce the likelihood of a PMIP-based S8 being deployable as it would not support behavior that VPLMNs will rely upon.

Second, the documentation and specification impacts are quite modest. CRs have been prepared to implement a constrained set of changes to enable this capability.

The decoration suggested in S2-083282 and again in S2-084546 added a connection index to the APN (e.g., "apn;2"). Once such a decoration scheme were accepted, it would introduce changes to mutlple entities and pose an interworking issue for future releases, should further requirements arise.

A decoration scheme is an extensibility mechanism - here only to distinguish the identification of individual APNs. Extensibility mechanisms created for a single purpose pose problems for further development of standards. Any change in the interpretation of the extension, any new requirement, requires a new extension or an incompatible reinterpretation of the standard extension. In many specifications, notably those from the IETF, extensibility mechanisms have been developed that allow for for further evolution. 

The mechanism employed to achieve 'future proof' extensions is similar in each protocol: the use of an identifier and a value. The identifier provides the context in which to interpret the vlaue.  The exact syntax employed varies, and would be a stage 3 concern. An example would be an APN, an identifier and a connection index (e.g., "apn;P2").  The "P" indicates what follows is a PDN connection index, the "2" is the index. If it is determined that APN decoration required for multiple accesses varies compared to that used for a single access, a new identifier may be employed without overloading or conflicting with the PDN  connection index. Further, a well designed extensibility mechanism allows for additional features to be added over time -  new extensions are needed in the future to convey information required to the system along with an APN, this would be possible.

It could be claimed that decoration extension imposes too great an overhead on the APN as defined by 3GPP TS 23.003 - as the total size must remain under 100 bytes. The use of two or three bytes to identify an APN decoration is quite modest and tolerable given names defined in GSMA IR.67: APNs will result in structured names generally under 50 bytes.

Proposal

It is proposed to agree to use APN decoration to identify instances of multiple connections to the same PDN and further to agree to use an extensible decoration mechanism to enable further evolution of the decorations.

Modifications to other specifications to implement the proposals made in this discussion document are captured in the following CRs:

S2-085694 23.401 CR0549
"Multiple PDN Connection to the same APN with PMIP-based S5/S8"


S2-085696 23.402 CR0160R5
"Impacts of multiple PDN on detach and PDN-disconnection procedure


for PMIP-based S5/S8 and S2a"


S2-085695 23.402 CR0429
"Multiple PDN Connection to the same APN with S2 and S4 and 


PMIP-based S5/S8"
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