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1
Introduction
At RAN3#91 the baseline CR in [1] was agreed for the CP cIOT option. This CR introduces a new procedure named “Connection Establishment Indication”. This paper analyses under which conditions to use this new procedure and proposes some correction to the baseline CR.

2
Description of the issue
At RAN3#91 the discussion on “multiple uplinks” was carried out. It was confirmed by SA2 that it was possible to send a second uplink NAS data PDU without any downlink NAS data PDU and RAN3 agreed a new class 2 downlink procedure named “Connection Establishment Indication” to setup the S1 signalling connection after the first uplink NAS data PDU in order to enable the sending of the second uplink NAS data PDU.

This new procedure has been captured in the current baseline CR and the condition to use this new procedure has been specified as:

If the MME has received an INITIAL UE MESSAGE containing a NAS PDU which includes data and if the MME has no NAS message to send in DL, the MME initiates the procedure by generating a CONNECTION ESTABLISHMENT INDICATION message to the eNB
We believe that this text does not adequately specify the set of conditions that will lead to using this new procedure. This should be clarified as the eNB should be in position of determining when to expect this new procedure.

We think that the MME behaviour will actually depend on two triggers:

· The presence and value of the Release Assistance Information (RAI) IE  which may be included in the UL NAS PDU together with the data,

· Whether there is a pending DL data in the MME to send in the downlink.

The Release Assistance Information is included by the UE in step 1 of the call flow in figure 1 below ([2] section 5.3.4B.2) and is defined by SA2 as an indication of last packet:

If the Release Assistance Information was received with Uplink data and it indicated that Downlink data was expected, it means that the next downlink packet following the sending of the Release Assistance Information is the last packet of the application layer data exchange

Our interpretation of this IE can lead to three possible cases:

· If the Release Assistance Information (RAI) is included in the UL NAS message and indicates that no subsequent DL data (Ack) is expected: the MME can release the S1 immediately,
· If the Release Assistance Information (RAI) is included in the UL NAS message and indicates that subsequent DL data (Ack) is expected: the MME must wait the next DL data, consider it as last packet  and can send S1 Release Command just after sending that next DL data,
· If the Release Assistance Information (RAI) is not included in the UL NAS message: one of the two cases above optimizing the release of S1 does not apply i.e. the MME should keep the S1.

This leads to the following table derived from the interpretation above:

Table 1: Table for MME action
	
	Pending DL Data in MME
	No pending DL Data in MME

	RAI not included
	Send DL NAS Transport
	Send Connection establish indication

	RAI included = no ack
	Send DL NAS Transport
	Send UE Release Command

	RAI included = ack
	Send DL NAS Transport
	Send DL NAS Transport followed by immediate UE Release Command


Therefore to reflect the table the procedural text should be changed into:

If the MME has received an INITIAL UE MESSAGE containing a NAS PDU which includes data the MME initiates the procedure by generating a CONNECTION ESTABLISHMENT INDICATION message to the eNB in case:

·  the MME has no NAS message to send in DL, 

· The uplink NAS PDU did not indicate that DL data was expected,

· The Uplink NAS PDU did not indicate that S1 may be released immediately. 

Proposal: agree the correction to the baseline CR TS 36.413 for the CP cIOT as presented in annex A.
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Figure 1: MO Data Transport in NAS PDU
3
Conclusion
This paper has explained why the condition to generate the new procedure Connection Establishment Indication needs to be corrected and completed. Text proposal is given in annex A below. 
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Annex A
8.3.x
Connection Establishment Indication
8.3.x.1
General
The purpose of the Connection Establishment Indication procedure is to enable the MME to complete the establishment of the UE-associated logical S1-connection. The procedure uses UE-associated signalling.
8.3.x.2
Successful Operation
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Figure 8.3.x.2-1: Connection Establishment Indication procedure. Successful operation.
The MME initiates the procedure by generating a CONNECTION ESTABLISHMENT INDICATION message to the eNB.
By receiving the MME UE S1AP ID IE in the CONNECTION ESTABLISHMENT INDICATION message, the eNB establishes the UE-associated logical S1-connection. 

If the MME has received an INITIAL UE MESSAGE containing a NAS PDU which includes data the MME initiates the procedure by generating a CONNECTION ESTABLISHMENT INDICATION message to the eNB in case:

·  the MME has no NAS message to send in DL, 

· The uplink NAS PDU did not indicate that DL data was expected,
· The uplink NAS PDU did not indicate that S1 may be released immediately.
If the UE Radio Capability IE is included in the CONNECTION ESTABLISHMENT INDICATION message, the eNB shall store this information in the UE context, use it as defined in TS 36.300 [14]. 
If the UE Radio Capability IE is not included in the CONNECTION ESTABLISHMENT INDICATION message, the eNB shall request the UE Radio Capability from the UE and to provide it to the MME in the UE CAPABILITY INFO INDICATION message.
Editor’s Note: the UE Radio Capability related text highlihghted in blue is pending to RAN2.
8.3.x.3
Unsuccessful Operation

Not applicable.

8.3.x.4
Abnormal Conditions

Not applicable.
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