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1.	Introduction
In the RAN2#100 meeting, the following agreements were made for EDT indication via PRACH.
	Agreements:
- The UE initiates EDT in Msg1 when the size of Msg3 including the user data, which UE intends to transmit, is equal or smaller than the maximum possible TBS size for Msg3 broadcast per CE.
- PRACH partitioning for EDT indication is configured per enhanced coverage level.
- Working assumption: Support for segmentation for this case is not prioritized.
- Working assumption: PRACH resource partitioning is not supported to indicate the intended data size other than legacy or maximum TBS broadcast per CE.
- FFS how to address the padding issue in Msg3.
- UE category is not indicated in Msg1.
- For EDT indication, PRACH resources can be configured as in legacy eMTC or NB-IoT with respect to physical layer resources, preambles/subcarriers.
- PRACH resource pool, i.e. physical layer resources, preambles/subcarriers, for EDT indication is separate from PRACH resource pool for legacy RACH procedure.



However, there are still remaining issues to reduce padding bits in Msg3 and how many UL grant size for Msg3 should be supported by eNB. In this contribution, we discuss how many UL grant size for Msg3 is needed and how to request and provide those different UL grant size for Msg3. 

2.	Discussion
As indicated in the last meeting, if the eNB can provide only maximum TBS size (e.g., 1000 bits) for EDT data transmission but size of EDT data to transmit by the UE is small, there is no way to avoid lots of padding bits in Msg3. 
To resolve this issue, eNB should provide more size of UL grant for Msg3 in addition to maximum TBS size of UL grant. Of course, if eNB can provide various size of UL grant for Msg3 as many as possible, it is good to reduce padding bits in Msg3. However, this would be infeasible because there are only 5 left unused MCS index for Msg3 NPUSCH in TS36.213 to add additional size of UL grant for Msg3 as shown in above table. In addition, even if fine granularity of UL grant for Msg3 is allowed, anyway padding bits in Msg3 for EDT would not be avoided because the eNB cannot know correctly how much UL grants for EDT data transmission are required at the UE. Thus, we think that if typical size of UL grant for EDT data transmission can be estimated, one or two typical size of UL grant for Msg3 should be added in addition to maximum TBS size. 
Proposal 1.	To reduce padding bits in Msg3, one or two typical size of UL grant for Msg3 should be added in addition to maximum TBS size.

Table 16.3.3-1: MCS index for Msg3 NPUSCH
	
MCS Index

	Modulation




 or and
	Modulation



and
	Number of RUs


	TBS

	‘000’
	pi/2 BPSK
	QPSK
	4
	88 bits

	‘001’
	pi/4 QPSK
	QPSK
	3
	88 bits

	‘010’
	pi/4 QPSK
	QPSK
	1
	88 bits

	‘011’
	reserved
	reserved
	reserved
	reserved

	‘100’
	reserved
	reserved
	reserved
	reserved

	‘101’
	reserved
	reserved
	reserved
	reserved

	‘110’
	reserved
	reserved
	reserved
	reserved

	‘111’
	reserved
	reserved
	reserved
	reserved



Next question is how to request and provide different UL grant size for Msg3. We think that there are two possible options as follows: 
· Option 1: the UE requests EDT without intended size of UL grant and the eNB provides multiple UL grants and the UE selects one of them.
· Option 2: the UE requests EDT with intended size of UL grant and the eNB provides only one UL grant. 

In option 1, the RAR format should be changed a lot to include multiple UL grants and this may seriously impact on legacy UEs because basically all UEs including legacy UEs and EDT UEs needs to monitor same RAR after transmitting preamble in Msg1. Even worse thing is that new RAR format would be longer than legacy RAR format to include multiple UL grants. This means that all UEs including legacy UEs and EDT UEs should have longer time to monitor and receive RAR and RAR window may be increased. At the power saving point of view, we think that there is no benefit for power saving. Thus, we think option 1 should not be considered to reduce padding bits in Msg3
In option 2, on the other hand, the only thing to realize this option is to define PRACH resource partitioning for indicating intended data size. The UE selects and transmits a preamble according to the intended data size for EDT, and then the eNB provides the UE with one UL grant which satisfies the requested data size by Msg1. If the eNB cannot give UL grant as much as the UE wants, the eNB provides smaller UL grant, i.e., it may be legacy UL grant for Msg3, than intended data size by the UE. In this case, as per the previous agreements, the expected UE behavior is simple, i.e., fallback to legacy RA procedure. 
Considering above explanations, option 2 is simple and needs no change of current RAR format and procedure. This means that there is no impact to legacy UEs and least changes are expected to apply this option for reducing padding bits in Msg3. Therefore, option 2 should be considered to resolve the issue on padding bits in Msg3.
Proposal 2.	PRACH resource partitioning to indicate intended data size in Msg1 should be considered to reduce padding bits in Msg3.

3.	Conclusion
In this contribution, we discussed on UL grant size for Msg3 to reduce padding bits in Msg3. The followings are proposed: 
Proposal 1.	To reduce padding bits in Msg3, one or two typical size of UL grant for Msg3 should be added in addition to maximum TBS size.
Proposal 2.	PRACH resource partitioning to indicate intended data size in Msg1 should be considered to reduce padding bits in Msg3.
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