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1 Introduction

The LTE release 15 efeMTC (Machine Terminated Communications) Work Item Description (WID) in document RP-170732 includes an objective to specify “Early Data Transmission” (EDT) mechanisms:

· 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.
Legacy Transmission requires the following message sequence:
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The goal for EDT is to be able to send UL data in message 3 (Msg. 3). 

At RAN2#99bis it was agreed as follows:
- PRACH partitioning is used to indicate UE’s intention to use early data transmission in Msg3. Backward compatibility shall be preserved. FFS: details on the PRACH pool, e.g., preamble/time/frequency/carrier domain of PRACH partitioning.

- For CP during the UL EDT procedure, if the UE receives a grant in which data does not fit, the UE does not send the data in Msg3. For UP solution it is FFS if the EDT grant can be used for UL data if the grant is smaller than the UL data size.

- It is FFS if there is a need to introduce an authorization mechanism.

- Maximum possible grant size for Msg3 is broadcast per CE. It is FFS if the UE indicates the grant size it needs for Msg3 via PRACH partitioning.

 and

- Maximum possible grant size for Msg3 is broadcast per CE. It is FFS if the UE indicates the grant size it needs for Msg3 via PRACH partitioning.

2 Email Discussion

Following the RAN2#99bis meeting an email discussion was held to discuss aspects of this further: [99bis#53MTC-IoT] EDT indication via PRACH.

In the email discussion Question 3 asked: 

Is there a need to indicate the size of the data intended for early UL transmission using preambles? 

A majority of compaines preferred that the data size should not be indicated with preambles due to fragmentatipon of the preamble space and additional complexity.

 In the draft summary of the email discussion, Proposal 8.b is :
Discuss alternative grant allocation mechanisms, e.g. how to allocate multiple grants or TB sizes.
3 Suggested solution

A solution to the potential need to allocate resources for more than one message 3 size is to use a combination of PRACH partitioning with a single RAR containing multiple scheduling options, one for each user data size.
Rather than have specific PRACH partitioning both for requesting EDT at a first data size and yet more partitioning for requesting EDT with other different message sizes, a PRACH for requesting EDT could be responded to with a RAR indicating a range of specific incremental acceptable message data sizes. For example, the grant could allow EDT of 200, 400 or 1000 bits. It would be a single RAR with a known meaning incorporating more than one predetermined option. The eNB would need to do multiple decodes to determine which optional message size the UE sent. There is a loss of efficiency in UL capacity when the UE only uses a small increment of the allocated UL resources because the eNB always needs to allow for the largest Msg. 3 size. This is better than always issuing separate RAR for EDT, non-EDT and even EDT of different sizes, including for legacy UEs. 
The benefit to the UE is that it now only needs to transmit for as long as needed to send the data at the required MCS. The UE also benefits from power saving when the message it has to send is small because it can stop transmitting once it has filled one of the smaller incremental sizes.
The pre-defined data ranges, modulation, coding etc. could be specified as a limited range of options or configurable at RRC connection, for example; more options allow the UE more autonomy to save power and fewer options make the task of decoding easier for the eNB.
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Proposal 1: RAN2 to consider these options for handling EDT requests for using Message 3.
Proposal 2: Send an LS to RAN1 indicating:

· RAN2 concluded that it is beneficial to expand the PRACH space to allow for more efficient EDT transmissions, and 

· RAN2 requests RAN1 to investigate backward compatible methods to expand the PRACH space.
· RAN2 request RAN1 to investigate an efficient RAR design which could contain multiple Msg3 allocations for different TBS sizes
4 Conclusions

Proposal 1: RAN2 to consider these options for handling EDT requests for using Message 3.

Proposal 2: Send an LS to RAN1 indicating:

· RAN2 concluded that it is beneficial to expand the PRACH space to allow for more efficient EDT transmissions, and 

· RAN2 requests RAN1 to investigate backward compatible methods to expand the PRACH space.
· RAN2 request RAN1 to investigate an efficient RAR design which could contain multiple Msg3 allocations for different TBS sizes
RAR grant with three permissible Msg 3 sizes after a single EDT PRACH
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