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1 Introduction

One of the objectives of eFeMTC is the support for early data transmission [1].

· Support early data transmission [RAN2 lead, RAN1, RAN3]
· 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.

In RAN1#89 the topic on early data transmission was discussed and one agreement was achieved.

· Agreement: From RAN1 perspective, it is beneficial to support early data transmission for BL/CE UEs with any CE level or coverage.

This paper is a resubmission of R1-1713361. We discuss some RAN1 aspects of early data transmission. 
2 RAN1 aspects of early data transmission 
2.1 Resource allocation for Msg3
As can be seen in Figure 1, the only uplink message between “PRACH transmission” and “RRC connection setup completion” is Msg3. If it is agreed to use Msg3 for early data transmission, one question to be answered is whether there is an impact on the resource allocation for Msg3.
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Figure 1 Random access procedure (RRC resume)
For CE Mode A, there are 4 bits of “Msg3 PUSCH resource allocation” and 3 bits of “MCS” in the RAR for UL resource allocation type 0 within the allocated narrowband (assuming an MSB of 0 in the 5-bit RIV). As a consequence, the RIV takes values of 0~15, and the NPRB can be 1, 2, 3, or 6, as shown in Figure 2, and the ITBS can take values of 0~7. The allowed TBS values are the red highlighted ones in Table 1.
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Figure 2 RIV values for UL RA type 0

Table 1 TBS table for Msg3 PUSCH, CE Mode A
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	0
	16
	32
	56
	88
	120
	152
	176
	208
	224
	256

	1
	24
	56
	88
	144
	176
	208
	224
	256
	328
	344

	2
	32
	72
	144
	176
	208
	256
	296
	328
	376
	424

	3
	40
	104
	176
	208
	256
	328
	392
	440
	504
	568

	4
	56
	120
	208
	256
	328
	408
	488
	552
	632
	696

	5
	72
	144
	224
	328
	424
	504
	600
	680
	776
	872

	6
	328
	176
	256
	392
	504
	600
	712
	808
	936
	1032

	7
	104
	224
	328
	472
	584
	712
	840
	968
	1096
	1224


For CE Mode B, there are 3 bits of “Msg3 PUSCH resource allocation” and 2 bits of “TBS” in the RAR grant for UL resource allocation type 2 within the allocated narrowband. Furthermore, it is specified in section 8.6.2 of TS 36.213 that “For a BL/CE UE configured with CEModeB, the TBS is determined according to the procedure in subclause 7.1.7.2.1 for 
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, and 
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=6 when resource allocation field is ‘110’ or ‘111’ otherwise
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= 3”. As a consequence, the NPRB can be 3 or 6, and the ITBS can take values of 0~3. The allowed TBS values are the red highlighted ones in Table 2.

Table 2 TBS table for Msg3 PUSCH, CE Mode B
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	0
	16
	32
	56
	88
	120
	152
	176
	208
	224
	256

	1
	24
	56
	88
	144
	176
	208
	224
	256
	328
	344

	2
	32
	72
	144
	176
	208
	256
	296
	328
	376
	424

	3
	40
	104
	176
	208
	256
	328
	392
	440
	504
	568


Therefore, the maximum supported TBS for Msg3 is 712 bits for CE Mode A and 328 bits for CE Mode B. Considering about 84 bits of “normal” payload for Msg3, the maximum space available for data is about 78 bytes for CE Mode A and 30 bytes for CE B, which is far from sufficient to accommodate physical layer payload sizes around 100 bytes that would be representative of some machine-type messages.
Observation: Resource allocation for Msg3 PUSCH in RAR would need to be extended if it is desired to accommodate payload sizes around 100 bytes.
Although it may be beneficial to increase the maximum resource allocatable for Msg3 PUSCH, change of any field in the RAR grant in the physical layer will result in loss of backward compatibility with legacy UEs. Therefore, it is proposed that the resource allocation for Msg3 PUSCH in the RAR grant, and more generally all RAR grant contents, are not changed due to support for early data transmission. RAN2 should assume that if Msg3 PUSCH is used for early data transmission, then it may happen that not all uplink application data can be transmitted in Msg3, in which case the latency gain of early data transmission is lost.
Proposal 1: The RAR grant contents as specified in Table 6-2 of TS 36.213 are not changed due to support for early data transmission.
3 UE capability reporting

UE support for early data transmission should be optional, and at any particular RACH there may or may not be data suitable for early transmission in the UE.

Using PRACH (Msg1) to provide indication of early data support and presence is one solution. For example, PRACH partition(s) can be introduced for this purpose. This solution has the advantage of little standardization impact, although the available number of preambles in such partition(s) may be small due to the existing PRACH partitions.
Proposal 2: PRACH resource is partitioned to indicate support/presence of data for early data transmission.

4 Conclusion
In this contribution, some aspects of the support for early data transmission are discussed, and the following observation and proposal are given:
Observation: Resource allocation for Msg3 PUSCH in RAR would need to be extended if it is desired to accommodate payload sizes around 100 bytes.

Proposal 1: The RAR grant contents as specified in Table 6-2 of TS 36.213 are not changed due to support for early data transmission.

Proposal 2: PRACH resource is partitioned to indicate support/presence of data for early data transmission.
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