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1 Introduction
CT1 has sent RAN2 a LS on successful completion of early data transmission [1] as below:

	CT1 identified that as per TS 36.300 subclause 7.3b.2, when the AS layer successfully completes early data transmission for Control Plane CIoT EPS Optimizations (EDT-CP) and eNodeB decided not to have RRC connection, then RRC connection is not established, i.e. the UE remains in EMM-IDLE mode.

CT1 also identified that as per TS 36.331 subclause 5.3.3.4b, upon reception of the RRCEarlyDataComplete message, the AS layer indicates the release of the RRC connection to upper layers together with the release cause 'other'.

With identified above, CT1 noted a situation that the NAS layer of the UE will receive an RRC connection release indication from the AS layer of the UE but the UE is in EMM-IDLE mode.

CT1 further identified that during a successfully completed EDT-CP when eNodeB decided not to have RRC connection, the MME transitions from EMM-IDLE to EMM-CONNECTED and back to EMM-IDLE, while the UE remains in EMM-IDLE. These mismatched EMM state transitions can result into de-synchronization of the NAS state in the UE and the NAS state in the MME. In addition, it will also have negative impact on treatment of certain EMM timers such as T3324 (used for power saving mode, PSM) and T3412 (used to trigger the periodic tracking area update procedure).

Hence, CT1 would like to ask:
Question: at successful completion of EDT-CP when eNodeB decided not to have RRC connection, will the AS layer of the UE provide an indication identifying this particular event to the NAS layer of the UE; or is EDT-CP fully invisible for the NAS layer?

If the AS layer of the UE will provide such indication to the NAS layer of the UE, then CT1 would expect RAN2 to clearly document this in their specifications so that CT1 can identify this particular event and can resolve the above de-synchronization of the NAS state in the UE and the NAS state in the MME.


In this document, we discuss the AS-NAS interactions for successful EDT and the need for further indications for AS to NAS.
2 Discussion
EDT is a AS optimisation of the air interface which combines the three steps of RRCConnectionRequest/ RRCConnectionSetup and RRCConnectionSetupComplete in one single step RRCEarlyDataRequest for the CP solution and the three steps of RRCConnectionResumeRequest/ RRCConnectionResume and RRCConnectionResumeComplete in one single step RRCConnectionResumeRequest. 

The intention has always been that EDT is transparent to the NAS layer.

Proposal 1: EDT is invisible to NAS layer. 

2.1 EDT for User Plane CIoT EPS Optimizations

The control flow for EDT for the User Plane CIoT EPS Optimizations is shown in Figure 7.3b-2 of TS 36.300.
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Figure 7.3b-2: EDT for User Plane CIoT EPS Optimizations
Although not discussed in the CT1 LS, for the user plane solution, the trigger for NAS to transit to ECM-CONNECTED is an indication from lower layers that the RRC connection has been resumed, as specified in TS 24.301 section 5.3.1. 

	-
Upon indication from the lower layers that the RRC connection has been resumed when in EMM-IDLE mode with suspend indication, the UE shall enter EMM-CONNECTED mode. 


In the UE, for UP-EDT, this will happen at step 1 when the user plane bearers are resumed according to TS 24.301 section 5.6.1.4.1: 

	If EMM-REGISTERED without PDN connection is supported by the UE and the MME and the UE has no active EPS bearer contexts, for cases a, b and c in subclause 5.6.1.1, the UE shall treat the receipt of a SERVICE ACCEPT message as successful completion of the procedure. Otherwise, for cases a, b, c, h, k and l in subclause 5.6.1.1, the UE shall treat the indication from the lower layers that the user plane radio bearer is set up as successful completion of the procedure. The UE shall reset the service request attempt counter, stop the timer T3417 and enter the state EMM-REGISTERED.


In the MME, this will happen at step 2 when the S1-AP UE CONTEXT RESUME REQUEST is received from the eNB.

Observation 1: For UP-EDT, the UE NAS transits to ECM-CONNECTED when the UE transmits RRCConnectionResumeRequest for EDT.

2.2 EDT for Control Plane CIoT EPS Optimizations

The control flow for EDT for the Control Plane CIoT EPS Optimizations is shown in Figure 7.3b-1 of TS 36.300.
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Figure 7.3b-1: EDT for Control Plane CIoT EPS Optimizations

In our understanding, in the above figure, same as for UP-EDT, the UE transits to EMM-CONNECTED at step 1 when sending RRCEarlyDataRequest containing the dedicatedInfoNAS and the MME at step 2 when it receives the S1-AP INITIAL UE MESSAGE from the eNB. This is similar to the legacy establishment procedure.

Note that there is no explicit indication to upper layers in RRC specification for the legacy establishment procedure when it is successful, only a notification when the establishment fails. 
In our understanding, in practice, the UE will notify NAS upon reception of RRCConnectionSetup message before sending the dedicatedInfoNAS in RRCConnectionSetupComplete, which will trigger the NAS to enter EMM-CONNECTED mode according to TS 24.301 section 5.3.3.1:

	In S1 mode, when the RRC connection has been established successfully, the UE shall enter EMM-CONNECTED mode and consider the NAS signalling connection established.


In our view, the same applies for CP-EDT. In order to keep EDT invisible to NAS, the UE AS will notify NAS that the RRC connection has been successfully established so that the UE NAS enters EMM-CONNECTED mode. This can be done either at ste p1 when sending dedicatedInfoNAS in RRCEarlyDataRequest or at step 7 when receiving RRCEarlyDataComplete. 

As CT1 has requested the trigger to be clear in RAN2 specification and that, for UP-EDT, this happens at step1, we propose to clarify by introducing a NOTE in section 5.3.3.3b as follows:
	5.3.3.3b
Actions related to transmission of RRCEarlyDataRequest message

The UE shall set the contents of RRCEarlyDataRequest message as follows:

1>
set the s-TMSI to the value received from upper layers;

1>
set the establishmentCause in accordance with the information received from upper layers;

1>
if the UE is a NB-IoT UE:

2>
if the UE supports DL channel quality reporting and cqi-Reporting is present in SystemInformationBlockType2-NB:

3>
set the cqi-NPDCCH to include the latest results of the downlink channel quality measurements of the serving cell as specified in TS 36.133 [16];

NOTE 1:
The downlink channel quality measurements may use measurement period T1 or T2, as defined in TS 36.133 [16]. In case period T2 is used the RRC-MAC interactions are left to UE implementation.

1>
set the dedicatedInfoNAS to include the information received from upper layers;

NOTE 2: 
From upper layers point of view, at this point the RRC connection has been successfully established.

The UE shall configure the lower layers to use EDT and submit the RRCEarlyDataRequest message to the lower layers for transmission,




Proposal 2: For CP-EDT, the UE NAS transits to ECM-CONNECTED when the UE transmits RRCEarlyDataRequest.

Proposal 3: Introduce a NOTE in 5.3.3.3b to clarify the interactions with upper layers.
3 Conclusion
In this document, we have discussed the issue raised in the LS from CT1 and made the following proposals: 
Proposal 1: EDT is invisible to NAS layer. 

Observation 1: For UP-EDT, the UE NAS transits to ECM-CONNECTED when the UE transmits RRCConnectionResumeRequest for EDT.

Proposal 2: For CP-EDT, the UE NAS transits to ECM-CONNECTED when the UE transmits RRCEarlyDataRequest.

Proposal 3: Introduce a NOTE in 5.3.3.3b to clarify the interactions with upper layers

We propose RAN2 to agree the CR in [2] and send a reply LS to CT1 as drafted in [3].
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