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1. Introduction 
In RAN1#90bis, the following agreements related to early data transmission were reached:
Agreement:
· From RAN1 point of view, it is feasible to support early UL data transmission in Msg3 from a BL/CE UE using some TBS value(s) from the TBS range specified for BL/CE UEs in Rel-13 with a maximum total TBS of 1000 bits.

· Note: For Msg3 for Rel-13 BL/CE UEs, the maximum total TBS is 712 bits in CE mode A and 328 bits in CE mode B.

· FFS if and how there will also be a larger supported maximum total TBS (than 1000 bits)
· The detailed value(s) should consider the payload size of early data packets from RAN2.
· From RAN1 perspective, the physical layer design will assume eNB is not required to always provide a grant of a larger TBS for Msg3 and can decide to just provide a grant corresponding to Rel-13 Msg3 TBS instead.

This document provides some thoughts on the maximum TBS for early data transmission and the way that the UE responds to reception of a grant for Msg 3 early data transmission.

2. Discussion
Maximum transport block size

The maximum transport block size has an impact on the UE in several ways. 

Firstly, the maximum transport block size has an impact on UE capability. The early data transmission feature is useful for UEs of all eMTC categories and lower capability UEs should not be precluded from using early data transmission by not having sufficient processing capability.

Secondly, transport block size impacts the performance of early data transmission, where limitation to small transport block sizes increases the header overhead and reduces performance of the Turbo code. Early data transmission is a useful feature to meet latency requirements for coverage limited alarms (at 164dB MCL), since the early data transmission aspect removes some signalling exchange associated with transmitting the alarm message. An 85 byte (680 bit) packet is considered for the alarm in TR45.820. Hence in CE Mode B, it would be useful if CE Mode B could support a TBS of at least 680 bits.

A maximum transport block size in the region of 680 – 1000 bits would not put a stringent complexity requirement on UEs, would be reasonably efficient in terms of header overhead and Turbo performance [2] and would help meet latency requirements for alarm-type signals.
Proposal: Early data transmission supports a transport block size of between 680 bits and 1000 bits for both CE Mode B and CE Mode A.

Reception of grant messages

According to the RAN1 agreement, the UE does not assume that it is necessarily given a grant for a larger TBS if it requests a larger TBS through PRACH partitioning (since the eNodeB can make its own scheduling decision on Msg3). Hence, when the UE decodes Msg2, it has to decode both potential grants for the larger TBS and the Rel-13 Msg3 TBS at the same time.

Given that the UE has to decode both the larger TBS and the Rel-13 Msg3 TBS at the same time, from the UE perspective, there is little point in PRACH partitioning (the reduction in blind decoding from choosing the Rel-13 partition is minimal). Hence we are open to behaviours where the eNodeB assigns two grants to the UE (one grant for a larger TBS and one for a Rel-13 TBS). In this case, the UE should choose which form of Msg3 it wants to transmit and transmit accordingly. 

Observation: PRACH partitioning for the support of early data transmission in Msg3 does not significantly reduce the processing load at the UE.

Observation: A UE behaviour should be defined for the case that the UE receives both a grant for a larger TBS and a grant for a Rel-13 TBS.
3. Conclusion

This document has briefly considered the maximum transport block size and reception of grant messages for early data transmission. The following observations are made:

Observation: PRACH partitioning for the support of early data transmission in Msg3 does not significantly reduce the processing load at the UE.

Observation: A UE behaviour should be defined for the case that the UE receives both a grant for a larger TBS and a grant for a Rel-13 TBS.
The following proposal is made:

Proposal: Early data transmission supports a transport block size of between 680 bits and 1000 bits for both CE Mode B and CE Mode A.
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