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1 Introduction
One of the objectives of Rel-16 WI for NB-IoT enhancements is to support early data transmission for downlink small data transmission without connection establishment. 
For MT-EDT, it was agreed to pursue with Msg4 based option for Rel-16 in RAN2-107. Following are the agreements and working assumptions from RAN2-107 for MT-EDT.
· Working assumptions:

· For CP solution UE triggers RA using a Rel-15 EDT preamble.
· For UP solution, UE may trigger RA using a non-EDT preamble.
· For CP and UP solutions no new TB size for Msg3 is introduced.
· No indication is sent in Msg3 regarding whether an UL grant needs to be provided in Msg4, i.e. up to network implementation.

· In Msg4, same as MO-EDT, the network may move the UE to connected mode or release the UE to idle mode. FFS how to include user data in Msg4 for the CP solution if the UE is moved to connected mode.

· Fallback is supported in the case there is more downlink data to be sent, i.e. network can move the UE to connected mode in Msg4. 
· From RAN2 stand point indicating the DL data size in the S1 paging message would be beneficial and sufficient, i.e. separate indication is not required
· Msg2 based solution is not pursued in this release.
2 Discussion
One of the working assumption for MT-EDT using Msg4 option is related to the TBS size to be used for sending Msg3 for CP solution. For CP solution the Msg3 needs to carry NAS message containing paging response, so its size will be larger than Msg3 of normal transmission. So the UE need to use higher TBS size for Msg3 transmission, thus needs to send the Msg3 using Rel-15 MO-EDT transmission. In case if the UE uses MO-EDT transmission for sending the paging response for CP solution, the UE selects the least TBS size corresponds to the EDT-TBS configured for the RACH Resource and include padding bits to match this TBS size.

Rel-15 EDT supports smaller EDT set for EDT transmission, where only two EDT sizes can be used for given EDT size of the RACH resources. ENB enables this configuration considering the expected MO EDT packet sizes to fall within the small set. In this case, if the Msg3 for MT-EDT is sent using Rel-15 EDT, higher amount of padding bits will be required. 

The TBS Table for EDT transmission for different TBS set configuration as specified in TS36.213 is provided here.

	edt-TBS
	edt-SmallTBS-Subset
	Allowable TBS values

	408
	not configured
	328, 408

	504
	not configured
	328, 408, 504

	504
	enabled
	408, 504

	584
	not configured
	328, 408, 504, 584

	584
	enabled
	408, 584

	680
	not configured
	328, 456, 584, 680

	680
	enabled
	456, 680

	808
	not configured
	328, 504, 680, 808

	808
	enabled
	504, 808

	936
	not configured
	328, 504, 712, 936

	936
	enabled
	504, 936

	1000
	not configured
	328, 536, 776, 1000

	1000
	enabled
	536, 1000


For example, If the ENB configures EDT TBS size as 1000 bits with small-TBS-subset enabled, the Msg3 for CP-Solution for MT-EDT may need to use higher padding bits. 
In case of small TBS subset was enabled, ENB may configure the UE to use the smallest size corresponds to the default TBS set for sending Msg3 of MT-EDT via additional parameter in system information. This configuration will require ENB to blind decode another smallest size, which is already defined for MO EDT. If the ENB is capable of decoding this smaller TBS size, ENB should attempt to decode for this smaller size depending on MT-EDT paging scheduled in the cell. In other scenarios, ENB need not attempt to detect for the smaller size.

In the above example, when small-TBS-subset is configured for EDT-TBS of 1000, MO-EDT transmission for uplink transmission only one use 536 and 1000 as TBS size for its transmission. But the Msg3 for MT-EDT using CP-Solution can still consider TBS size 328 which is part of the complete set of TBS for 1000 bits.

Proposal 1: Confirm the following Working Assumption as agreement.

· For CP solution UE triggers RA using a Rel-15 EDT preamble.
Proposal 2: For CP Solution, the Msg3 transmission using MT-EDT can be configured to use smallest TBS size of EDT TBS set irrespective of smallTBS subset configuration.
As part of Rel-16 WI, uplink transmission using preconfigured resources for UE in idle mode having valid timing advance is also introduced. When UE is capable of MT-EDT and also D-PUR functionality, the MT-EDT transmission towards the UE configured with D-PUR can be configured to send the Msg3 for MT-EDT on the D-PUR resources. In case if the D-PUR transmission for this uplink transmission is already pending, the D-PUR transmission may include additional information that it has received the MT-EDT paging message. The ENB can indicate in the paging message containing MT-EDT indication that next upcoming D-PUR resources can be used for transmission of Msg3. In this case, the UE needs to switch to CSS monitoring for reception of Msg4 instead of the search space configured for D-PUR response.
Proposal 3: Msg3 transmission of MT-EDT using D-PUR resources should be supported. 

3 Summary

In this discussion paper we further analyze the remaining issues of Msg4 based MT-EDT. We make the following proposals based on our analysis.
Proposal 1: Confirm the following Working Assumption as agreement.

· For CP solution UE triggers RA using a Rel-15 EDT preamble.
Proposal 2: For CP Solution, the Msg3 transmission using MT-EDT can be configured to use smallest TBS size of EDT TBS set irrespective of smallTBS subset configuration.

Proposal 3: Msg3 transmission of MT-EDT using D-PUR resources should be supported. 
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