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Introduction
[bookmark: _Ref421460494]The LTE release 15 efeMTC WID [1] includes one objective is on support for early data transmission:
· Support early data transmission 
· Evaluate power consumption/latency gain and specify necessary support for DL/UL data transmission on a dedicated resource during the Random Access procedure (after PRACH transmission and before the RRC connection setup is completed) at least in the RRC Suspend/Resume case.
And, in RAN1#89 it was agreed that [2]:
· From RAN1 perspective, it is beneficial to support early data transmission for BL/CE UEs with any CE level or coverage.
In this contribution, we discussed possible specification impacts to support early data transmission from RAN1 perspective including UL early data transmission and DL early data transmission.
UL early data transmission
For UL early data transmission during RACH procedure after PRACH transmission and before RRC connection setup, it means UL early data transmission is exactly carried by Msg3 which is mainly used to carry UE ID information for RRC connection/reconnection request or RRC suspend/resume request in previous Release. In order to support UL early data transmission via Msg3, there may be following possible specification impacts from RAN1 perspective, i.e., indication of early data transmission request, and TBS extension of Msg3 PUSCH. 
Indication of early data transmission request
One indication can be used to request UL early data transmission to eNB to differentiate from normal RACH procedure. The most straightforward solution is to partition existing PRACH resource pool to indicate the early data transmission. For example, in LTE system, Group B is introduced to indicate traffic data is larger than a threshold. Similar mechanism can be used for eMTC. 
Another option is proposed in [3], that eNB can send two UL grants in Msg2 separately for normal RACH procedure and UL early data transmission for UE selection. And, eNB performs blind detection of Msg3 to acquire whether early data transmission is carried by Msg3. The complexity shall not be a problem for eNB. Since the two UL grants are indicated to the same UE, the time/frequency resource can be overlapped. Therefore, the additional resource overhead may be acceptable.  
Proposal #1: Further study on using Msg 1 or Msg 2 to enable early data transmission in Msg 3.
TBS extension of Msg3 PUSCH
In current specification, the maximum TBS value of Msg3 PUSCH for CE Mode A and Mode B is 712 bits (Table 1) and 328 bits (Table 2) respectively. For UL payload size around 50 bytes, 712 bits may be sufficient to support early data transmission using Msg3. However, for UE in CE Mode B, 328bit may be insufficient to support early data transmission using Msg3. TBS extension for Mode B UE may be required to support around 50 bytes UL data payload. Thus, existing RAR grant might need to be revised for CE Mode B UE. And, the extended TBS value should be selected from existing TBS table.
Before RAN 1 start to work, it suggests to send RAN 2 LS to ask for the recommendation on the number of TBS and TBS values for eMTC early data transmission in Msg 3. If the recommended TBS is larger than 328 bits, RAN 1 can further study on how to extend existing TBS table for CE Mode B. 
[bookmark: _Ref477279714]Table 1 TBS table for Msg3 PUSCH, CE Mode A
	

	


	
	1
	2
	3
	6

	0
	16
	32
	56
	152

	1
	24
	56
	88
	208

	2
	32
	72
	144
	256

	3
	40
	104
	176
	328

	4
	56
	120
	208
	408

	5
	72
	144
	224
	504

	6
	328
	176
	256
	600

	7
	104
	224
	328
	712



[bookmark: _Ref477280668]Table 2 TBS table for Msg3 PUSCH, CE Mode B
	

	


	
	3
	6

	0
	56
	152

	1
	88
	208

	2
	144
	256

	3
	176
	328


 
Observation #1: TBS extension of Msg3 PUSCH for Mode B UE may be required to support around 50 bytes UL data payload.
Proposal #2: Send LS to RAN 2 to ask for the recommendation on the number of TBS and TBS values for early data transmission in Msg 3 for eMTC.
Proposal #3: The extended TBS value should be selected from existing TBS table if TBS extension is required.
DL early data transmission
For DL early data transmission during RACH procedure after PRACH transmission and before RRC connection setup, it means DL early data transmission is exactly carried by Msg4 since UE ID information cannot be captured by eNB before Msg3 transmission. Currently, there is no restriction for TBS value of Msg4 PDSCH which is the same as normal PDSCH. Msg4 PDSCH scrambled by temporary C-RNTI can be used for combined transmission of DL data payload and RRC message. From RAN1 perspective, there is no any specification impact to support DL early data transmission via Msg4. 
Observation #2: From RAN1 perspective, there is no any specification impact to support DL early data transmission using Msg4.
Conclusion
In this contribution, we discussed possible specification impacts for supporting early data transmission from RAN1 perspective. Based on above discussion, we have following proposals and observations:
Proposal #1: Further study on using Msg 1 or Msg 2 to enable early data transmission in Msg 3.
Proposal #2: Send LS to RAN 2 to ask for the recommendation on the number of TBS and TBS values for early data transmission in Msg 3 for eMTC.
Proposal #3: The extended TBS value should be selected from existing TBS table if TBS extension is required.
[bookmark: _GoBack]Observation #1: TBS extension of Msg3 PUSCH for Mode B UE may be required to support around 50 bytes UL data payload.
Observation #2: From RAN1 perspective, there is no any specification impact to support DL early data transmission using Msg4.
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