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1 Introduction 

It has been agreed during the discussions at RAN3#59bis about failure of initial Ue message ‎[1] and later on at RAN3#60 about handover cancellation timing ‎[2] that the UE CONTEXT RELEASE COMMAND may be sent without inclusion of MME UE S1AP ID. That, however, ignores both the procedure class definitions (class 1 procedure) and the principles of Ue associated S1AP signalling.
We hereby describe the problems the introduced ignorance can cause and propose necessary corrections that are formalised in associated CR(-s).
2 Problem description and proposed solution
2.1 Why shall MME UE S1AP ID be mandatory?
There are currently 3 possible identifier options the MME could use in UE CONTEXT RELEASE COMMAND:

1) pair of MME UE S1AP ID and eNB UE S1AP ID;

2) MME UE S1AP ID only; or

3) eNB UE S1AP ID only.

The following problems can be identified with the usage of eNB UE S1AP ID only: 

a) Ue Context Release has been defined as class 1 procedure, meaning that the MME must wait for the UE CONTEXT RELEASE COMPLETE. In order for the MME to be able to supervise reception and associate the UE CONTEXT RELEASE COMPLETE with particular Ue context release process, there must be some form of Ue context allocated in the MME. If the intention of the changes introduced in ‎[1] and ‎[2] was to remove the need for such process supervision then class 2 procedure must have been used instead.
b) Considering the current procedure definition (class 1 procedure) and routing reasons that were described in bullet (‎a), the UE CONTEXT RELEASE COMPLETE is defined so that both MME UE S1AP ID and eNB UE S1AP ID are mandatory. It should be remembered that one can not assume that there is MME UE S1AP ID available in the eNB from earlier signalling as the UE CONTEXT RELEASE COMMAND could be the first message the MME sends to this eNB (as response to e.g. INITIAL UE MESSAGE or PATH SWITCH REQUEST). As it can be seen, there is no way the eNB can respond to MME with UE CONTEXT RELEASE COMPLETE if the MME has only used eNB UE S1AP ID in UE CONTEXT RELEASE COMMAND from protocol perspective.

c) Considering the possible lack of MME UE S1AP ID in the eNB described in bullet (‎b), the only option the eNB has is to respond with ERROR INDICATION. Usage of ERROR INDICATION as confirmation, however is clear violation of intention behind Error Indication and Ue Context Release procedures.

d) If it is assumed for a moment (while ignoring all procedure definitions) that ERROR INDICATION is the way to confirm Ue Context Release, then there is return to the problem highlighted in bullet (‎a) as the MME can not route the ERROR INDICATION to the right Ue context that was supervising this Ue context release procedure.
Therefore the only valid options of UE S1AP ID-s in the UE CONTEXT RELEASE COMMAND are:

1) pair of MME UE S1AP ID and eNB UE S1AP ID; and 

2) MME UE S1AP ID only.

2.2 Tracing the source of confusion
Guessing the motivations behind ‎[1], it is reasonable to analyse similar procedures in UTRAN:
e) RANAP Initial Ue Message procedure uses connection oriented signalling ‎[3]. Hence, SCCP connection has to be established before transmission of RANAP: INITIAL UE MESSAGE or the RANAP: INITIAL UE MESSAGE could be piggybacked
 to the SCCP: CONNECTION REQUEST message ‎[4]:
f) The core network may refuse the Iu signalling connection already at the SCCP connection establishment phase by sending SCCP: CONNECTION REFUSED message. Depending on the way SCCP: CONNECTION REQUEST message was sent (unless it included piggybacked RANAP: INITIAL UE MESSAGE or used some proprietary mechanism like Importance field in SCCP: CONNECTION REQUEST message), it may remove the capability to analyse if e.g. the RANAP: INITIAL UE MESSAGE was related to emergency call;
g) An alternative for the CN is to first establish the Iu signalling connection (i.e. CN sends SCCP: CONNECTION CONFIRM) and then trigger Iu Release procedure (class 1 procedure) that uses connection oriented signalling (hence SCCP connection is released after the completion of Iu Release procedure).
S1AP Initial Ue Message, Ue Context Release Request and Ue Context Release procedures were in principle modelled according to RANAP Initial Ue Message, Iu Release Request and Iu Release procedures. There were good reasons for doing so, some of the reasons are described in chapter ‎2.1, but possibility for the core network to refuse the S1AP Ue signalling association was not originally considered. 
Now, if RAN3 considers that it is important for the MME to be able to immediately reject, e.g. due to overload, the establishment of S1AP Ue signalling association (as a response to S1AP: INITIAL UE MESSAGE) then the following shall be done:
A. new class 2 procedure shall be defined to reject the establishment of S1AP Ue signalling association.
3 Conclusion and proposal
The present contribution describes why the MME UE S1AP ID shall be mandatory in UE CONTEXT RELEASE COMMAND (see ‎[6] for the impact on ‎[5]). Therefore we hereby propose that RAN3 approves the CR ‎[6] to make the MME UE S1AP ID mandatory in the UE CONTEXT RELEASE COMMAND. 
Further, if RAN3 decides that it is important for the MME to be able to immediately reject, e.g. due to overload, the establishment of S1AP Ue signalling association (as a response to S1AP: INITIAL UE MESSAGE) then new class 2 procedure shall be defined to reject the establishment of S1AP Ue signalling association (see ‎[7] for the impact on ‎[5]). 
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