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1
Introduction
RAN3 has received an LS from SA2 [1] which asks the following question:

“SA2 would like to ask RAN3 to verify whether it is appropriate for the MME to initiate the Connection Establishment Indication procedure after the logical S1 connection has been established.”
In this paper, we analyze the usability of the Connection Establishment Indication procedure after the logical S1 connection has been set up, and propose a response to SA2.
2
Discussion
The Connection Establishment Indication procedure was introduced in Rel-13. Its current usage is described in clause 19.2.2.25 of TS 36.300 as follows:

“The Connection Establishment Indication procedure enables the MME to provide information to the eNB to complete the establishment of the UE-associated logical S1-connection in case of Control Plane CIoT EPS Optimization either

-
after receiving INITIAL UE MESSAGE message, if the MME has no NAS PDU to send in DL, or 
-
after receiving an eNB CP RELOCATION INDICATION message.”
In other words, the Connection Establishment Indication procedure is used as “the procedure of last resort” to complete the establishment of a UE-associated logical S1-connection when neither the Initial Context Setup procedure nor the Downlink NAS Transport procedure can be used (since there are no DRBs to establish and no downlink NAS PDU to send).

The stage 3 is fully aligned with TS 36.300. The Connection Establishment Indication procedure is defined in clause 8.3.9 of TS 36.413 which states:

“The purpose of the Connection Establishment Indication procedure is to enable the MME to complete the establishment of the UE-associated logical S1-connection.”
As part of the procedure, “the MME shall allocate a unique MME UE S1AP ID to be used for the UE…”, which is the action taken by the MME in any procedure where it sends UE-associated signalling but the logical S1-connection is not already established.

Observation 1:
The Connection Establishment Indication procedure cannot be used in an already-established UE-associated logical S1-connection.

The SA2 LS mentions a scenario where the MME should obtain the UE Radio Capability from the UE (i.e. UE is attaching for Control Plane CIoT EPS Optimisation or attaching without PDN connection). We note that the CONNECTION ESTABLISHMENT INDICATION message may optionally include the UE Radio Capability IE, and there are two somewhat redundant paragraphs in TS 36.300 which describe the eNB behaviour when the UE Radio Capability is not included in the message:
Clause 18: “For a UE that supports Control Plane CIoT EPS optimization, as defined in TS 24.301 [20], the MME may initiate Connection Establishment Indication procedure to provide UE Radio Capability to the eNB after receiving INITIAL UE MESSAGE message. If the UE Radio Capability is not included in the procedure, this may trigger the eNB to request the UE Radio Capability from the UE and to provide it to the MME in the UE CAPABILITY INFO INDICATION message. The detailed procedure is defined in TS 36.413 [25].”

Clause 19.2.2.25: “The UE Radio Capability may be provided from the MME to the eNB in this procedure. If the UE radio capability is not included, this may trigger the eNB to request the UE Radio Capability from the UE and to provide it to the MME in the UE CAPABILITY INFO INDICATION message.”
It is clear from the above clauses that when the UE Radio Capability IE is not included in the CONNECTION ESTABLISHMENT INDICATION message, this may trigger the eNB to request the UE Radio Capability from the UE and provide it to the MME. However, this cannot occur in an already-established UE-associated logical S1-connection due to the restricted usage of the Connection Establishment Indication procedure as explained earlier. In fact, RAN3 specifications do not currently specify a general mechanism for the MME to obtain the UE Radio Capability from the UE once the UE-associated logical S1-connection is already established.
Observation 2:
RAN3 specifications do not currently specify a general mechanism for the MME to obtain the UE Radio Capability from the UE once the UE-associated logical S1-connection is already established.
3
Conclusion
In this paper, we have analyzed the usage of the Connection Establishment Indication procedure and made the following observations:
Observation 1:
The Connection Establishment Indication procedure cannot be used in an already-established UE-associated logical S1-connection.

Observation 2:
RAN3 specifications do not currently specify a general mechanism for the MME to obtain the UE Radio Capability from the UE once the UE-associated logical S1-connection is already established.
Based on the above, the following is proposed:

Proposal:
Reply to SA2 that the Connection Establishment Indication procedure cannot be used in an already-established UE-associated logical S1-connection.

A draft Reply LS to SA2 is provided in [2].
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