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1. Introduction
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]One of the objectives in this WI is to evaluate power consumption/latency gain and specify necessary support for DL/UL data transmission on a dedicated resource during the Random Access procedure after NPRACH transmission and before the RRC connection setup is completed. 
At the RAN2#99 meeting, RAN2 made following agreements.
	· We intend to support early UL data transmission in Msg3 for control plane and user plane CIoT EPS optimisation.

· We intend to support early DL data transmission in Msg4 for control plane and user plane CIoT EPS optimisation.



[bookmark: _GoBack] 
In this contribution, we discuss impacts to support early data transmission for User plane CIoT EPS optimisation.
Compared to the previous submission, Proposals 4 ~ 5 have been added in this document to clarify our views and overall description has been changed based on previous agreements and discussion.

2. Discussion
For NB-IOT UEs, saving UE power is one of major concerns. Considering the data traffic pattern of NB-IOT, the RRC Connection Resume procedure was introduced and is used if the UE and the network support User plane CIoT EPS optimization. To conduct the RRC Connection Resume procedure, the UE keeps the UE AS context when it receives RRCConnectionRelease or RRCConnectionReject with suspend indication. When the UE sends RRCConnectionResumeRequest, it restores the RRC configuration and security context, restore low layer entities for SRB1, resume SRB1, etc. Upon reception of RRCConnectionResume, the UE performs the radio resource configuration procedure, restores low layer entities, resume SRB2 and DRB(s), etc. and enters RRC_CONNECTED. Then, the UE sends RRCConnectionResumeComplete in MSG5 and the user data via DRB(s). 
For early data transmission, the UE would need to transmit user data in MSG3 while performing the RRC Connection Resume procedure. It is likely that both the eNB and the UE shall support the new functionality. The UE should perform early data transmission only at a cell where this functionality is supported. That is, if the UE supporting early data transmission receives a system information message indicating that early data transmission is supported at a cell, the UE can operate with early data transmission functionality.
Proposal 1. If early data transmission is supported for User plane CIoT EPS optimisation, the eNB should indicate whether early data transmission is allowed or not at a cell for User plane CIoT EPS optimisation. 
In legacy operation, the UE transmits user data when the UE is in the CONNECTED state. According to TS36.331, the RRCConnectionResume message is currently used to resume a DTCH logical channel. When the UE sends the RRCConnectionResumeRequest message, DRB is not established yet. Then, upon receiving the RRCConnectionResume message, the UE resumes DRB(s) and transmits the RRCConnectionResumeComplete message over SRB1. Thus, if the UE transmits user data before receiving the RRCConnectionResume message, the UE should set up DTCH logical channel before receiving the RRCConnectionResume message for early data transmission. 
Operating with early data transmission, the UE may send user data in parallel with transmission of RRCConnectionResumeRequest. It seems likely that transmission of user data starting at this early stage will not continue after completion of the RRC Connection Resume procedure. Thus, there seems a particular DRB applicable for early transmission while the other DRBs seem not applicable for early transmission. For this, the eNB indicates which DRB(s) is(are) subject to early data transmission (e.g. by including a drb-identity) in the suspend message and then only indicated DRB(s) will be early resumed. After that, the UE should selectively resume a DTCH logical channel when the RRC Connection Resume procedure is triggered by the upper layer. Then, the UE can set up DTCH logical channel before receiving RRCConnectionResume.

Observation 1. The DTCH logical channel is not resumed for user data transmission before reception of the RRCConnectionResume message for User plane CIoT EPS optimisation.
Proposal 2. If early data transmission is supported for User plane CIoT EPS optimisation, the UE should resume DTCH logical channel when the RRC Connection Resume procedure is triggered. 
Proposal 3. If early data transmission is supported for User plane CIoT EPS optimisation, eNB should inform UE about a particular DRB information which is subject to early data transmission. Then, for early data transmission during the RRC Connection Resume, the UE resumes the DRB before receiving the RRCConnectionResume message while other DRB(s) are still suspended.   

Assuming that both the UE and the eNB agreed to perform the quick release procedure, MSG5 can be omitted. The UE can be configured with a release timer (i.e. dataInactivityTimer). The details can be discussed in the RRC Connection Release Enhancement item. We think the RRC layer does not care about user data transmission failure. Therefore, if RRC connection establishment is successful and there is no more data to be transmitted, the RRC Connection can be release. If the RRC connection establishment fails (i.e. the eNB sends RRCConnectionReject or the UE does not receives MSG4), the UE performs legacy operation 
Proposal 4. In a release timer (i.e. dataInactivityTimer) based manner, the UE can release the RRC connection without MSG5 if there is no data to be transmitted. 

If the UL grant is not sufficient for early data transmission, RRC transmits the legacy RRCConnectionResumeRequest message as currently specified. If the UL grant is sufficient for early data transmission, UE multiplex and transmits both the legacy RRCConnectionResumeRequest message over CCCH and user data over DTCH. Note that this behavior is natural if the UE MAC layer follows legacy the LCP procedure.
Proposal 5. If the UL grant is not sufficient for early data transmission, the UE RRC layer transmits the legacy RRCConnectionResumeRequest message.
3. Conclusion
In this contribution, the followings are proposed.
Proposal 1. If early data transmission is supported for User plane CIoT EPS optimisation, the eNB should indicate whether early data transmission is allowed or not at a cell for User plane CIoT EPS optimisation. 
Observation 1. The DTCH logical channel is not resumed for user data transmission before reception of the RRCConnectionResume message for User plane CIoT EPS optimisation.
Proposal 2. If early data transmission is supported for User plane CIoT EPS optimisation, the UE should resume DTCH logical channel when the RRC Connection Resume procedure is triggered. 
Proposal 3. If early data transmission is supported for User plane CIoT EPS optimisation, eNB should inform UE about a particular DRB information which is subject to early data transmission. Then, for early data transmission during the RRC Connection Resume, the UE resumes the DRB before receiving the RRCConnectionResume message while other DRB(s) are still suspended.   
Proposal 4. In a release timer (i.e. dataInactivityTimer) based manner, the UE can release the RRC connection without MSG5 if there is no data to be transmitted. 
Proposal 5. If the UL grant is not sufficient for early data transmission, the UE RRC layer transmits the legacy RRCConnectionResumeRequest message.
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