Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG RAN WG2#100	R2-1712315
Reno, Nevada, USA, 27 November – 1 December, 2017

Agenda Item:	9.14.2 Early Data Transmission
Source:	Institute for Information Industry (III)
Title:	Fall-back mode from early data transmission 
Document for:	Discussion, Decision

Introduction
During the last RAN2 #99bis meeting, many agreements for NB-IoT early data transmission (EDT) were made, but there are three important issues were left for discussion:
1. Details for EDT indication via PRACH pool partitioning, e.g. preamble/time/frequency/carrier domain. [1]
2. AS/NAS interaction and the possible impact on RAN3 related aspects. [2]
3. Whether new RRC messages are introduced or existing RRC messages are extended to provide the required signalling for EDT. [3]

[bookmark: _Ref178064866]In this contribution we proposed EDT procedures and fall-back mode procedures from EDT for control plane (CP) and user plane (UP) solutions and discussed the above issues. 
Discussions
Early data transmission procedures during random access procedure
In Figure 1, MO data transmission procedure for legacy NB-IoT CP solution is shown. MO data is transmitted with Msg5 at step 10 after RRC connection being established, and MT data is received from MME at step 13. After data transmission is finished, UE enters into RRC Idle when receives RRC release message. During the last meeting, early data transmission (EDT) for reducing UE power consumption was discussed. Figure 2 illustrates one example of EDT for CP solution. (EDT procedure for UP solution is in Appendix) In this example, the UL data is encrypted as a NAS PDU with release assistance information configured to 01 which means there is only one single DL data transmission and no further UL data transmission. The NAS PDU is transmitted with Msg3, and eNB forwards the NAS PDU to MME. After transmitting the corresponding DL data through S1AP: DOWNLINK NAS TRANSPORT, MME releases S1 logical channel by S1AP: UE CONNTEXT RELEASE COMMAND. Comparing Figure 1 with Figure 2, EDT will reduce total messages from UE and keep UE in RRC Idel mode. Reduced the number of messages from UE will also reduce power consumption of UE especially when there are many repetitions for deep coverage UEs. Therefore, we consider similar scheme as the DL HARQ feedback for RRC release. Msg5 could be replaced by DL HARQ feedback if data transmission is finished during Msg3 and/or Msg4. 

Proposal 1	To further optimize power consumption of UE, the Msg5 could be replaced by DL HARQ feedback if data transmission could be finished during Msg3 and/or Msg4.

Keeping UE in RRC Idle mode is also useful for reducing power consumption because UE does not need to monitor each PDCCH. There is a difference between EDT and legacy RACH procedure in which UE keeps in RRC Idle after receiving Msg4. To distinguish EDT with legacy RACH procedure, we can consider to use new messages for Msg3 and Msg4. New Msg3 is also benefit for indicating EDT to eNB if EDT indication in Msg1 is not desired. 

Proposal 2	Adopt new messages for Msg3 and Msg4, e.g. RRC Connectionless Request and RRC Connectionless Confirm.



Figure 1 Data transmission for legacy NB-IoT CP solution




Figure 2 Early data transmission for NB-IoT CP solution

Fall-back mode procedures from early data transmission 
During RAN2#99bis meeting, the agreement for CP EDT stated that if the UE receives a grant in which data does not fit, the UE does not send the data in Msg3. The NAS PDU for data is encapsulated in the RRC message in Msg3 and transmitted as CCCH SDU, and the Msg3 with NAS PDU for CP will not be segmented. Therefore, the fall-back mode for CP will be the same as legacy data transmission. However, for UP solution, the UL data is transmitted by DTCH, it’s possible to segment the UL data into appropriate size if eNB doesn’t allocate sufficient UL grant. 
Figure 3 is an example of the UP fall back mode procedure from EDT. When eNB cannot allocate sufficient UL grant for UE to transmit Msg3 with UL data, UE transmits legacy Msg3 with UL data and data volume to inform eNB that UE needs additional UL grant to finish data transmission. UE may configure data volume to indicate how much UL data to be transmitted. When eNB knows UE have more data to be transmitted, eNB feedbacks legacy Msg4 with appropriate UL grant for Msg5 and remaining UL data. UE enters into RRC connected and continue data transmission as fall-back from EDT. Comparing Figure 1 with Figure 3, there is almost no power consumption benefit for UE. However, EDT during RACH procedure also reduce data transmission latency in RRC connected mode and should also have benefit of power consumption reduction. 
Proposal 3	For UP solution, if the EDT grant is smaller than the UL data size, the UE segments the UL data into appropriate size and transmits the segmented UL data with Msg3.  
Proposal 4	For UP solution, the UE use MAC CE, data volume, to indicate how much remaining data to be transmitted in the following procedure.  




Figure 3 Fall-back mode from EDT for NB-IoT UP solution

Conclusions
In this contribution we discussed EDT procedures and fall-back mode procedures from EDT. Based on the discussions, we proposed the following:
Proposal 1	To further optimize power consumption of UE, the Msg5 could be replaced by DL HARQ feedback if data transmission could be finished during Msg3 and/or Msg4.
Proposal 2	Adopt new messages for Msg3 and Msg4, e.g. RRC Connectionless Request and RRC Connectionless Confirm.
Proposal 3	For UP solution, if the EDT grant is smaller than the UL data size, the UE segments the UL data into appropriate size and transmits the segmented UL data with Msg3.  
[bookmark: _GoBack]Proposal 4	For UP solution, the UE use MAC CE, data volume, to indicate how much remaining data to be transmitted in the following procedure.  
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Appendices 
EDT procedures for NB-IoT UP solutions are illustrated in Figure 4. 
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Figure 4 Early data transmission for NB-IoT UP solution
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