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1. Introduction

For the discussion on the future specification structure in SAE it is also necessary to consider the session management protocol for EPS and its relationship to the existing session management protocol for GPRS in TS 24.008.

Although a superficial comparison of TS 23.060 and TS 23.401 already gives the impression that the message flows look quite different, it is worth to have a closer look and list in more detail the reasons why SM and ESM should be considered to be two independent protocols.
2. Intra-3GPP inter-system change
According to the network architecture, the terminating entity for the SM protocol on the network side is the SGSN, the terminating entity for the ESM protocol the MME. Both entities can be implemented on different physical nodes. 

Thus the new ESM protocol has to cope with the situation that during an ongoing SM or ESM procedure an inter-system handover between GERAN/UTRAN and E-UTRAN can occur and the protocol termination point in the network changes between SGSN and MME.

In GPRS, during an inter-SGSN handover we do not transfer any state information about instable PDP contexts between SGSNs. For UE initiated procedures the SM protocol rather relies on the usual re-transmission mechanism after timer expiry: if an ongoing procedure could not be completed before the handover, the UE will re-transmit its last message after the handover.
We expect that a similar re-transmission mechanism will also be specified for the ESM procedures and will take care of UE initiated procedures during inter-MME handovers.

For the case of inter-system handover between GERAN/UTRAN and E-UTRAN this would mean that some form of coordination is required in the UE – in the sense that e.g. if a secondary PDP context activation could not be completed successfully before the handover, the UE has to initiate a corresponding bearer resource allocation procedure after the handover. So this coordination can take place on a 'higher level' (corresponding to a mapping between complete procedures), but it is not necessary to change between SM and ESM messages for request and response in the middle of an ongoing procedure. 

3. Re-usability of protocol elements

Signalling procedures:

For the following it is assumed that ESM will work with a similar set of signalling procedures as outlined in a companion contribution (C1-080283), i.e. there will be separate procedures for the establishment of default and dedicated EPS bearer contexts, but the procedures for modification and deactivation are common.

One of the design principles of EPS is that the UE should no longer have such a "direct control" over the context and the related bearer as in GPRS. The network-initiated bearer establishment and context activation is considered to be the regular case. 

For the EPS bearer context activation procedures this has several consequences:
1) The ESM procedures for EPS bearer context activation are optimized for the network-initiated case, in the sense that for these procedures UE and MME need to exchange only 2 NAS messages (GPRS: 3 messages). For UE-initiated procedures in EPS the exchange of 3 messages is required (GPRS: 2 messages).

For this reason it would be difficult to re-use the primary and secondary PDP context activation procedures for the purpose of EPS bearer context activation. (Dependent on the radio access technology, a procedure would involve the exchange of 2 or 3 messages, respectively.)

2) Instead of QoS negotiation, the main purpose of the ESM protocol becomes the TFT assignment. When the UE itself is asking for additional resources, it is using a different set of parameters ("SDF Quality of service") than the set of QoS parameters that is used by the network on bearer level. Besides, both sets of parameters are different from the QoS parameters used by the SM protocol in TS 24.008. I.e. the QoS IE which is mandatory in the TS 24.008 messages Activate PDP Context Request and Activate Secondary PDP Context Request cannot be used by the UE to indicate its requirements.
3) When the UE requests the allocation of additional dedicated bearer resources, it is up to the network to decide whether it allocates a new dedicated bearer and correspondingly activates a new EPS bearer context or modifies an existing dedicated bearer and EPS bearer context. 

While the first case (network decides to activate new EPS bearer context) involves an additional message exchange, it can still be described by the usual "transaction model" that applies to TS 24.007/TS 24.008: 

Each message includes a transaction identifier, and messages and subsequent response messages of all procedures pertaining to the same transaction can be recognized by carrying the same transaction identifier value. 
In the second case (network decides to modify an existing EPS bearer context), this usual transaction model fails, since a request message sent with TI = A would trigger a network-initiated EPS bearer context modification with TI = B. SA2 has proposed a new parameter called "procedure transaction identifier" that allows the UE to find the linkage between its own request and the response of the network. Nevertheless, there is the new phenomenon that a request transaction (the request with TI = A) may be considered completed successfully, although it never receives a response message including the same TI = A.

We expect that for this reason ESM will need some enhancements to the current transaction model and that this will affect the parameters and the mechanism used for the addressing of messages.
Information elements:

On information element level, we expect that it will be possible to re-use some of the IEs already defined in TS 24.008: APN, TFT, protocol configuration options, furthermore all the IEs that are needed for inter-system change like negotiated Qos (R99 QoS), radio priority and packet flow identifier are candidates.

4. Proposal

It is proposed that based on the above consideration, CT1 agrees the following working assumptions:

1) a new protocol discriminator is allocated for the ESM protocol

2) ESM re-uses the 24.007 common protocol element structure as far as possible (necessary enhancements to the transaction model are FFS)

3) ESM re-uses the 24.007 and 24.008 clause 8 handling of erroneous and unforeseen data 
4) the description of the ESM protocol is included in the same new TS that will also cover the EMM protocol
If CT1 agrees on these working assumptions, the originators volunteer to provide a CR that outlines the reason for allocating a new protocol discriminator to the same meeting (CT1#51).
