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1. Introduction
At RAN2#101 the following agreements were made on the subject of EDT. 
	Agreements
- Protocol overhead (MAC/RLC/PDCP/RRC) for EDT is assumed to be 25 bytes for TBS evaluations.

- The minimum possible TB size is assumed to be around 320 bits based on the values in (N)PUSCH tables.




	Agreements
- If new UL grant format is defined, it does not need to be backwards compatible.
- Same RAR format is used for EDT UEs.




	Agreements
- The EDT UL grant shall always allow the max TB size broadcasted in system information unless the provided UL grant is for legacy Msg3.
- The EDT UL grant shall allow the UE to choose an appropriate TB size, MCS, repetitions, and RUs (for NB-IoT) from a set of TB sizes provided based on the UL data. It is FFS how the set of possible TB sizes, MCS, repetitions, and RUs (for NB-IoT) is provided, e.g. hardcoded in the specs. This is pending RAN1 confirmation.

- RAN2 assumes that 8 possible candidate values for the maximum TB size broadcasted in system information. RAN2 assumes that for each maximum TB size broadcasted, up to 4 possible TB sizes, i.e. blind decoding options, are allowed.

- For eMTC, the reserved bit in MAC RAR can be used for the EDT feature in eMTC only if it is necessary.
- Send an LS reply to RAN1 capturing the agreements above including the agreement on the maximum and minimum possible TB sizes and ask RAN1 for confirmation.




At RAN2#101bis several agreements were made regarding EDT, including the following.

At RAN1#92bis it was agreed as follows.

RAN1#92bis discussed early data transmission and made the following agreements: [36.213]
· For EDT scheduled by RAR grant,
· For CE Mode A, 2–6 PRBs are supported with 4 bits resource allocation field.

· Whether to support 1 PRB can be reconsidered if there is an available spare bit to expand resource allocation field.

· For CE Mode B, 1-2 PRBs are supported with at least 3 bits resource allocation field.

· Resource allocation may or may not be modified, picking at least 8 resource allocations.

· Whether to expand resource allocation can be reconsidered if there is an available spare bit to expand resource allocation field.

· The 8 maximum TBS values in CE mode A (i.e. PRACH levels 0 and 1) are {328 408 504 600 712 808 936 1000}.

· Only values of NPRB and values of TBS in legacy Rel-13 PUSCH table can be used for EDT 

· The 8 maximum TBS values in CE mode B (i.e. PRACH levels 2 and 3) are {328 408 456 504 600 712 808 936}.

· Only values of NPRB and values of TBS in legacy Rel-13 PUSCH table can be used for EDT 

· For each of the 8 maximum TBS values

· The number of repetitions changes depending on the actual TBS, potentially including numbers of repetitions which are not included in legacy PUSCH repetition numbers (FFS how) 

· For EDT Msg. 3 transmission, 16QAM modulation is not supported.
· The use of TBS smaller than the maximum configured is configured per CE level in SIB.

· Per cell, in the below, Ti < Ti+1, eNB can configure that the UE chooses from:

· When there are 4 permitted actual transmitted TBS {T1, T2, T3, T4}

· T2 or T4

· T1, or T2, or T3, or T4

· When there are 3 permitted actual transmitted TBS {T1, T2, T3}

· T2 or T3

· T1 or T2 or T3

· When there are 2 permitted actual transmitted TBS {T1, T2}

· T1 or T2
· The possible smaller TBS values are predefined from the configured maximum TBS and the configured maximum number of blind decodes.

· An email discussion to decide the exact table resulted in the following:

· Exact TBS table on EDT for CE mode A:

	Max TBS
	328
	408
	504
	600
	712
	808
	936
	1000

	T1
	328
	328
	328
	328
	328
	328
	328
	328

	T2
	
	408
	408
	408
	456
	504
	504
	536

	T3
	
	
	456
	504
	600
	712
	712
	776

	T4
	
	
	504
	600
	712
	808
	936
	1000


· Exact TBS table on EDT for CE mode B:

	Max TBS
	328
	408
	456
	504
	600
	712
	808
	936

	T1
	328
	328
	328
	328
	328
	328
	328
	328

	T2
	
	408
	408
	408
	408
	456
	504
	504

	T3
	
	
	456
	456
	504
	600
	712
	712

	T4
	
	
	
	504
	600
	712
	808
	936


· Use the ‘R’ bit in RAR to differentiate EDT and non-EDT.

There has been no agreement on defining sub-PRB for UL EDT.
RAN2 has not treated the topic of how to tell UEs what TB sizes can be used for UL.
2. Informing the UE of TB sizes for EDT
In RAN2 discussion there has been a priority interest in minimizing the padding that a UE would need to apply to UL EDT messages. The amount of padding will be dependent on how closely a UE can match its UL needs with the options available. A UE should know what maximum and blind decoding EDT TB sizes are available for UL before making a request. 
RAN2 has already agreed as noted above: “RAN2 assumes that 8 possible candidate values for the maximum TB size broadcasted in system information.”
RAN1 has agreed as noted above: “The use of TBS smaller than the maximum configured is configured per CE level in SIB.”
Observation 1: It is already agreed that a UE will be informed of the maximum and available smaller blind decoding options from system information.
RAN1 has agreed on different tables of TB sizes for CE modes A and B. This means that an eNB could specify different maximums and blind decoding options for the two modes.

The most efficient use of SI bits would be to indicate the 8 maximum TB sizes for each mode
Proposal 1: The eight maximum EDT TB sizes should be indicated using 6 bits in SI, 3 for CE mode A and 3 for CE mode B.
With the maximum defined there are only up to two combinations of blind decoding options as agreed by RAN1. One is to allow all of the options corresponding to a maximum and the other is a defined subset that is uniquely associated with the maximum. 

This means that for each indicated CE mode maximum, one more bit can be used to indicate that the subset of blind decoding options is to be used. If the bit is set to zero that could indicate that all blind decoding options are available and if set to 1 it would indicate that the subset is available. In cases where there can be no options because there are too few TB sizes, the bit can be ignored by the UE.
Observation 2 RAN1 has defined only one subset of blind decoding TB sizes that can be used as an alternative to allowing all values in the table.
Proposal 2: One SI bit can be used, for each CE mode, to indicate that only the subset of TB sizes is allowed.

3. Conclusion
Observation 1: It is already agreed that a UE will be informed of the maximum and available smaller blind decoding options from system information.
Proposal 1: The eight maximum EDT TB sizes should be indicated using 6 bits in SI, 3 for CE mode A and 3 for CE mode B.
Observation 2 RAN1 has defined only one subset of blind decoding TB sizes that can be used as an alternative to allowing all values in the table.
Proposal 2: One SI bit can be used, for each CE mode, to indicate that only the subset of TB sizes is allowed.

Agreements


- The indication of eNB support for EDT for the CP and UP solutions are explicitly signalled in SIB2 (SIB2-NB).











