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Introduction

At the last CT1 meeting, CT1 received an LS from SA2 indicating among other things that SA2 has decided that the Request Bearer Resource Allocation/Release messages can also be used as initial NAS message (LS S2-080991/C1-080349 on inter-MME load balancing, Attach/TAU/Service Request procedures and corresponding RRC/S1 connection establishment procedures).
In their response LS (C1-080349/S2-080991) CT1 already expressed some concern about the consequences of such a change. The present paper tries to explain these concerns a bit more in detail.

Reason for introducing the new initial NAS messages

It seems that the reason for adding the Request Bearer Resource Allocation/Release messages to the group of possible initial NAS messages was that this would allow to speed up the signalling by saving one round-trip. The original contribution from Vodafone (S2-080545) stated:
Transmitting the UE requested bearer resource request when not involved in an ongoing data transfer seems a little unusual (although it could be triggered by some O+M activity on the device). If the UE requested resource request procedure were permitted in a standalone message, location update style “follow on proceed” functionality might be needed. 

However, it would be less unusual to initiate the UE requested bearer resource release in LTE-idle mode.

But optimization does not come for free, and the question that always needs to be answered is whether the optimization is worth its prize, i.e. 

- are we solving a real, practical problem?

- and what is the prize we have to pay?

As for the first question do not think that a bearer resource release in IDLE mode is actually such a time-critical operation. And more generally, considering also other candidate messages like the PDN connectivity request and PDN disconnection request, we would expect that for E-UTRAN a service request procedure with service type = "signalling" (exchange of messages Service Request and Service Accept, where in the normal case NAS security does not need to be re-started explicitly) should be considerably faster than for UTRAN (exchange of messages Service Request and RANAP/RRC Security Mode Command, where the security mode control procedure is the most time consuming part).
So let us now have a look at the costs of the optimization.

Prize of the optimization
An immediate consequence of the proposal to have ESM messages as initial NAS messages is the introduction of further dependencies or a further mixing of mobility management and session management functionality in EPS.
The new initial NAS messages correspond to a combination of Service Request + piggy-backed ESM message. This means that in response to the initial NAS from the UE, the receiving entity in the MME may – as in the case of a service request:

-
initiate security procedures (e.g. if the network decides that in order to avoid a wrap-around of the NAS sequence number a re-authentication and a re-keying of NAS keys is necessary)

-
reject the request due to subscription/roaming/security issues with an EMM-specific reject cause.
These are activities that are typically allocated to the EMM entity in the MME.

We expect that at least the following causes from TS 24.008 will apply also in EPS, maybe with a slightly modified name:
#3
(Illegal MS);

#6
(Illegal ME);

#7
(GPRS services not allowed);

#9
(MS identity cannot be derived by the network);
#10
(Implicitly detached);
#11
(PLMN not allowed);

#12
(Location area not allowed);

#13
(Roaming not allowed in this location area);

#15
(No Suitable Cells In Location Area);

On the other hand, the contents of the initial message also needs to be treated by the ESM entity in the MME. As a result of this activity the request may also be rejected with an ESM-specific reject cause.

Typical cause values from TS 24.008 that could be applicable in EPS, in slightly modified form, are:

#8:
Operator Determined Barring;

#26:
insufficient resources;

#27:
missing or unknown APN;

#28:
unknown PDP address or PDP type;

#29:
user authentication failed
(NOTE); 
#30:
activation rejected by GGSN;

#31:
activation rejected, unspecified;

#32:
service option not supported;

#33:
requested service option not subscribed;

#34:
service option temporarily out of order;

#95 - 111:
protocol errors.

#112:
APN restriction value incompatible with active PDP context.

(NOTE: this cause value refers to an authentication by an external packet data network.)
So for the MME this means that both EMM and ESM need to react on the message contents and therefore, some new interaction between these two entities will become necessary.
The same conclusion also applies to the UE: when the network responds e.g. with a Request Bearer Resource Reject message, the UE needs to figure out which entity is the appropriate recipient for the reject cause. Of course this can be done by analysing the message contents in detail, but in principle this will introduce a new "message routing mechanism", bypassing the normal "message routing by protocol discriminator". - This does not really improve the protocol design.
Conclusion

As we expect that for E-UTRAN a service request procedure with service type = "signalling" should anyway be faster than for UTRAN, we do not think that the benefits of the proposed optimization are big enough to justify the additional interactions and dependencies between EMM and ESM which are introduced by the proposal.

Therefore we would like to ask SA2 to revise its decision and to restrict the group of messages that can be used as initial NAS messages to the EMM messages Attach Request, TAU Request, Service Request and Detach Request.
