3GPP TSG-RAN WG2 #99bis
R2-1711555
Prague, Czech Republic, 9th-13th October 2017
Agenda Item:
9.14.2 efeMTC for LTE, Early Data Transmission
Source:
Sierra Wireless S.A.
Title:
PRACH for EDT requests
Document for:
Discussion and decision

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). 

There are two main issues:

1. How does the eNB know when a UE is requesting EDT or a normal connection request?
2. If the UE is requesting an EDT, how many bits does the UE want to send?

2 Discussion

In R1-1706886 two solutions were presented for a UE to indicate a request for EDT resources in Msg.3:

PRACH Partitioning (solution #1); use a reserved range on PRACH (Random Access Channel) preambles. A reserved range of PRACH preambles dedicated to indicate support for early data transmission may be used to support this. A reserved range of PRACH preambles is need for all supported PRACH levels. 
Issues: 

· The drawback of this option is that partitioning of the PRACH will lead to loss in PRACH capacity due to trunking loss. 
· This only solves issue #1 above

Two Grants (solution #2); the eNB may transmit dual grants, the first for devices not wanting EDT and the second that is large enough to support EDT. The first grant follows the Release 13 format while the second grant allows for the transmission of a larger TBS including data in Msg3. The device autonomously determines which of the two grants to use. A device not being capable of the feature only decodes the Release 13 grant and transmits the Release 13 Msg3. A device capable of early data transmission and wanting to do an EDT will use the second grant supporting a larger TBS for Msg3 to also include UL data. 
Issues: 
· The eNB needs to send twice as many grants (i.e. RARs) which uses DL resources.

· The eNB needs to blindly detect if Msg3 is transmitted in accordance to the first or second grant. 
· The UL resources for a larger Msg3 always need to be allocated – even though legacy UEs will never use it. 
· This only solves issue #1 above.
Observation 1: Both expanded PRACH Partitioning and sending two grants have disadvantages and message data size (issue 2) has not been considered.
3 Suggested solution

The issue of the size of the data the UE needs to send should be addressed. An optional solution 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 also 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 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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Observation 2: A combination of PRACH partitioning with a single RAR containing multiple scheduling options, one for each user data size is better than previously proposed solutions.
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

Observation 1: Both expanded PRACH Partitioning and sending two grants have disadvantages and message data size (Issue 2) has not been considered.
Observation 2: A combination of PRACH partitioning with a single RAR containing multiple scheduling options, one for each user data size is better than previously proposed solutions.
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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