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Until now our description of the session management procedures in TR 24.801 was keeping very close to what is available in the stage 2, TS 23.401. Now that the picture is getting more complete, it is time to take a step back and get an overview, before we dive into the details of designing the bits and pieces of message contents and information element layout.

When doing this the first thing we note is that the set of procedures will need some refinements:

1) Default bearers can be modified.
According to the latest version of the stage 2, the MME can initiate a default bearer modification procedure when the default Qos profile changes and, consequently, the related R99 QoS parameters change.
Consequence: the "dedicated EPS bearer context modification" procedure should be renamed to "EPS bearer context modification" procedure. (In stage 2 this modification was already done.)
2) Default bearers can be released.

If a roaming subscriber has a first default bearer active towards the PDN-GW in his HPLMN and starts an application that requires a local break-out in the VPLMN (e.g. an emergency call), the UE can request the setup of an additional PDN connection, i.e. a second default bearer, to a PDN-GW located in the VPLMN. When the call is released and the PDN connection is no longer needed, it should be possible to release then also the second default bearer and any related dedicated bearers.
Consequence: the "dedicated EPS bearer deactivation" procedure should be renamed to "EPS bearer deactivation" procedure. (In stage 2 this modification was already done.)
3) A single SM procedure for the establishment of default bearers is sufficient.

Stage 2 currently describes a signalling flow for default bearer establishment during the attach procedure, using the messages 

-
Attach Request (IMSI or old GUTI, last visited TAI (if available), UE Network Capability, PDN Address Allocation, Protocol Configuration Options, Attach Type)

-
Attach Accept (APN, GUTI, PDN Address Information, TAI List, EPS Bearer Identity, Session Management Configuration IE, Protocol Configuration Options) and 

-
Attach Complete (EPS Bearer Identity) message
and a separate signalling flow for the establishment of additional default bearers using the messages: 

-
PDN Connectivity Request (APN, PTI, PDN Address Allocation, Protocol Configuration Options) 
-
PDN Connectivity Accept (PTI, PDN Address Information, EPS Bearer Identity, Protocol Configuration Options), 

-
and a further message without giving any name or any detailed contents.
If we slightly re-arrange the information elements in the attach messages and rename the Session Management Configuration IE, we get:

-
Attach Request (IMSI or old GUTI, last visited TAI (if available), UE Network Capability, Attach Type, PDN Connectivity Request [PTI (?), PDN Address Allocation, Protocol Configuration Options])

-
Attach Accept (GUTI, TAI List, Activate Default EPS Bearer Context Req [EPS Bearer Identity, PTI (?), APN, PDN Address Information, Protocol Configuration Options]) and 

-
Attach Complete (Activate Default EPS Bearer Context Acc [EPS Bearer Identity]) message.
In the Attach Request message we have collected the SM-related information elements PDN Address Allocation and Protocol Configuration Options in a new "container" (= SM message) called PDN Connectivity Request. Furthermore we have added the PTI (more in order to get the same message layout than for a real functional reason).

The corresponding changes were also made to the Attach Accept and Attach Complete message.

If we treat the messages for the establishment of an additional default bearer in a similar way and rename the PDN Connectivity Accept message to Activate Default EPS Bearer Context Req, we get: 

-
PDN Connectivity Request (PTI, APN, PDN Address Allocation, Protocol Configuration Options) 
-
Activate Default EPS Bearer Context Req (EPS Bearer Identity, PTI, PDN Address Information, Protocol Configuration Options), and

-
Activate Default EPS Bearer Context Acc [EPS Bearer Identity].

Apart from the position of the APN, in both cases the SM-part of the message flow is now the same.

(Note: The question whether the UE can provide an APN during the attach procedure is still not decided in stage 2. According to the latest version, TS 23.401, v 8.0.0 (all text in black was added to the latest version):

To establish connectivity with a PDN when the UE is already connected to one or more PDNs, the UE provides the requested APN for the PDN GW selection function.

Editor's note:
It is FFS whether the UE can provide upon initial attach additional input information (e.g. the desired APN) for the PDN GW selection function.

)

The APN in the first message PDN Connectivity Request would be an optional IE, since it may be omitted if the message is used embedded in an Attach Request, but generally it has to be present for subsequent PDN Connectivity Requests. (Note, however, that one could also consider a scenario where the UE initially wants to connect to a specific APN different from the default APN, but later wants to connect also to the default APN and indicates this by not including the APN IE. Therefore, it is perhaps not necessary to specify any error handling triggered by the absence of the IE in subsequent PDN Connectivity Requests, but is sufficient to specify a network reaction for the case when the UE requests a connection to a PDN to which it is already connected.)
The PDN Address Allocation information needs to be included only if the UE has something meaningful to indicate (i.e. not in the case of a split UE), either by making this an optional IE or by allowing the value 0 for the length indicator. The PCO is an optional IE.

4) We should give the session management messages more meaningful names

Currently nearly all our network-initiated procedures use a message called SESSION MANAGEMENT CONFIGURATION REQUEST and a corresponding ACCEPT message, regardless whether the procedure is an EPS bearer context activation, modification or deactivation. A UE receiving such a message would have to figure out somehow what is actually requested, e.g. 

- 
it would need to derive from the inclusion of a "deletion indicator" inside the message that the network requests to deactivate an EPS bearer context; 

- 
it would need to derive from the inclusion of a linked bearer identity whether the network wants to create a new dedicated bearer or modify an existing one.

(The contents of the TFT information element does not allow in all cases to discriminate between creation and modification of an EPS bearer context. E.g. a "create TFT" operation could be received in both cases.)

In our view it would be better to define different message types for activation, modification and deactivation of an EPS bearer context. With such an approach the UE would know immediately what is actually requested by the MME, and from the message type it could derive what to expect as contents in the message.

For this purpose we propose the following set of messages:

	Network-initiated SM procedures

	
	UE - NW

	Activation of a default EPS bearer context
	Activate Default EPS Bearer Context Request
	       ←

	
	Activate Default EPS Bearer Context Accept (1)
	   →

	
	Activate Default EPS Bearer Context Reject (2)
	   →

	Activation of a dedicated EPS bearer context
	Activate Dedicated EPS Bearer Context Request
	       ←

	
	Activate Dedicated EPS Bearer Context Accept (1)
	   →

	
	Activate Dedicated EPS Bearer Context Reject (2)
	   →

	Modification of an EPS bearer context
	Modify EPS Bearer Context Request
	       ←

	
	Modify EPS Bearer Context Accept
	   →

	
	Modify EPS Bearer Context Reject
	   →

	Deactivation of an EPS bearer context
	Deactivate EPS Bearer Context Request
	       ←

	
	Deactivate EPS Bearer Context Accept
	   →

	
	Deactivate EPS Bearer Context Reject (4)
	   →

	NOTE 1, 2: The need for separate messages is FFS. Currently the contents of the messages marked with (1) and (2), respectively, are identical.

NOTE 4: The need for this messages is FFS.


	UE-initiated SM procedures

	
	UE - NW

	Establishment of a new PDN connection
	PDN Connectivity Request
	   →

	
	PDN Connectivity Reject (3)
	       ←

	Release of a PDN connection
	PDN Connectivity Release Request
	   →

	
	PDN Connectivity Release Reject (3, 4)
	       ←

	UE requested bearer resource allocation
	Bearer Resource Allocation Request
	   →

	
	Bearer Resource Allocation Reject (3)
	       ←

	UE requested bearer resource release
	Bearer Resource Release Request
	   →

	
	Bearer Resource Release Reject (3, 4)
	       ←

	NOTE 3: The need for separate messages is FFS. Currently the contents of the messages marked with (3) are identical.

NOTE 4: The need for these messages is FFS.


The messages PDN Connectivity Request/Reject, Activate Default EPS Bearer Context Request, and Activate Default EPS Bearer Context Accept/Reject can be used a "stand-alone" SM messages or embedded in the EMM signalling for the attach procedure.

All other procedures are on NAS level "stand-alone" SM procedures.

With these changes we come to a set of message that has some similarity with what we have nowadays for the session management in TS 24.008. However, there are also some differences that will be described in more detail in another contribution (C1-080282).
Proposal for decision:

It is proposed that CT1 agrees on the principles outlined above. Nokia Siemens Networks would then be willing to provide the necessary CRs to future meetings in collaboration with other companies.
