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When Early Data Transmission (EDT) is adopted, eNB faces a problem of determining the UL grant size in RAR: A small grant may make EDT not applicable, but a large grant may introduce significant padding overhead. On solution is to set a maximum TB size, but allow UE to choose from some TBS levels and let eNB do blind decoding. Based in the discussion in previous meetings, RAN2 assumes that 8 possible candidate values for the maximum TB size broadcasted in system information and for each maximum TB size broadcasted, up to 4 possible TB sizes, i.e. blind decoding options, are allowed.
In RAN1#92bis, the following working assumptions and agreements were made:
	Agreement
· The 8 maximum TBS is {1000, 936, 808, 680, 584, 504, 408, 328}.
· Only values of NRU and values of TBS in legacy Rel-13 NPUSCH table can be used for EDT 
· For each of the 8 maximum TBS values
· For each of the Rel-13 reserved ‘MCS index’ states there is one number of RUs
· The number of repetitions changes depending on the actual TBS, potentially including numbers of repetitions which are not included in legacy NPUSCH repetition numbers (FFS how) 
· Potential new numbers of repetitions may include multiple of 4 or 8
· The 8 maximum TBS values are: 1000, 936, 808, 680, 584, 504, 408, 328 bits
· For 1000 bits max TBS: I_RU = 3, 4, 5, 6, 7
· For 936 bits max TBS: I_RU = 3, 4, 5, 6, 7 
· For 808 bits max TBS: I_RU = 3, 4, 5, 6, 7
· For 680 bits max TBS: I_RU = 2, 3, 4, 6, 7
· For 584 bits max TBS: I_RU = 2, 3, 4, 5, 6
· For 504 bits max TBS: I_RU = 2, 3 4, 5, 6
· For 408 bits max TBS: I_RU = 2, 3, 4, 5, 6
· For 328 bits max TBS: I_RU = 2, 3, 4, 5, 6
· The 3 legacy MCS indices are used for fallback to non-EDT transmission;

Agreement
· 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

Agreement
· Ti with the maximum value of i is the maximum TBS in SIB.

Agreement
Up to 4 TBS values are defined based on only the maximum broadcast TBS

Agreement
The following table is taken as baseline for up to 4 TBS values for each maximum broadcast TBS when the use of smaller TBS is enabled, which can be approved by an email discussion.
	
	328 
	408 
	504 
	584 
	680 
	808 
	936 
	1000 

	T1 
	328 
	328 
	328 
	328 
	328 
	328 
	328
	328 

	T2 
	
	408 
	408
	408
	456 
	504 
	504 
	536 

	T3 
	
	
	504 
	504 
	584 
	680 
	712 
	776 

	T4 
	
	
	
	584 
	680 
	808 
	936 
	1000







Similar discussions took place also for eFeMTC, and the following agreements were made by RAN1:
	Agreement
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.

Agreement 
· 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) 

Agreement
For EDT Msg. 3 transmission, 16QAM modulation is not supported.
Agreement
· 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

Agreement
The possible smaller TBS values are predefined from the configured maximum TBS and the configured maximum number of blind decodes.
Note: After RAN1 email discussion [92b-LTE-09], the following tables are proposed for CEModeA and CEModeB, respectively.
TBS table on EDT, CEModeA
	
	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


TBS table on EDT, CEModeB
	
	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 



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



In this contribution, we discuss the configuration of TB size for EDT UL grant in feNB-IOT and efeMTC.
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UL grant for feNB-IOT
In EDT with multiple UL grant levels, UE autonomously selects a TB size that best fits the UL data buffer to minimize padding. According to RAN1 agreements, the network can choose maximum supported TB size from 8 possible values, and for each maximum TB size, several permitted TB size levels are predefined. The network can further limit the TB size levels that can be chosen by UE for easier blind decoding. From RAN2 perspective, the network should provide (1) maximum supported TB size and (2) configured TB size levels, in SI broadcast. 
Observation 1:	The network should provide maximum supported TB size and configured TB size levels in SI broadcast.
Moreover, when there are more than two permitted TBS levels, RAN1 agreement shows that the eNB can configure the UE to either choose from all TBS levels or only two (predefined) levels. For example, when max TBS = 584 bits, there are 4 permitted actual transmitted TBS {328, 408, 504, 584}, and the eNB can further configure the UE to either choose from all TBS levels (328, 408, 504, or 584) or only two (predefined) TBS levels (408 or 584). Such configuration (between two choices) can be indicated by a single bit. Therefore, we propose to introduce a Boolean value edt-TBS-Choice-r15, which is set TRUE if UE can choose from all permitted TBS levels (for the broadcasted maximum TBS), and set FALSE if UE can choose from the (predefined) two TBS levels.
Observation 2:	The eNB can configure the UE to choose either from all TBS levels or from only two predefined levels, using one-bit indication.
Proposal 1:	For EDT in feNB-IOT, Introduce a Boolean value edt-TBS-Choice-r15, which is set TRUE if UE can choose from all permitted TBS levels, and set FALSE if UE can choose only from two TBS levels.
Text proposal for feNB-IOT EDT
Based on the discussion above, some text proposal is given as follows.
-- ASN1START

NPRACH-ConfigSIB-NB-r13 ::=			SEQUENCE {
	nprach-CP-Length-r13				ENUMERATED {us66dot7, us266dot7},
	rsrp-ThresholdsPrachInfoList-r13	RSRP-ThresholdsNPRACH-InfoList-NB-r13 	OPTIONAL,	-- need OR
	nprach-ParametersList-r13		NPRACH-ParametersList-NB-r13
}

NPRACH-ConfigSIB-NB-v1330 ::=		SEQUENCE {
	nprach-ParametersList-v1330			NPRACH-ParametersList-NB-v1330
}

NPRACH-ConfigSIB-NB-v1450 ::=		SEQUENCE {
	maxNumPreambleAttemptCE-r14			ENUMERATED {n3, n4, n5, n6, n7, n8, n10, spare1}
}

NPRACH-ConfigSIB-NB-v15xy ::=		SEQUENCE {
	edt-parameters-r15					SEQUENCE {
		edt-TBS-InfoList-r15				EDT-TBS-InfoList-NB-r15,
		nprach-ParametersList-EDT-r15		NPRACH-ParametersList-NB-r14		OPTIONAL		-- Cond EDT
	}
}
NPRACH-ParametersList-NB-r13 ::=	SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-r13

NPRACH-ParametersList-NB-v1330 ::=	SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-v1330

NPRACH-Parameters-NB-r13::=			SEQUENCE {
[bookmark: OLE_LINK204]	nprach-Periodicity-r13 					ENUMERATED {ms40, ms80, ms160, ms240, 
														ms320, ms640, ms1280, ms2560},
	nprach-StartTime-r13					ENUMERATED {ms8, ms16, ms32, ms64, 
														ms128, ms256, ms512, ms1024},
	nprach-SubcarrierOffset-r13				ENUMERATED {n0, n12, n24, n36, n2, n18, n34, spare1},
	nprach-NumSubcarriers-r13				ENUMERATED {n12, n24, n36, n48},
	nprach-SubcarrierMSG3-RangeStart-r13	ENUMERATED {zero, oneThird, twoThird, one},
	maxNumPreambleAttemptCE-r13				ENUMERATED {n3, n4, n5, n6, n7, n8, n10, spare1},
	numRepetitionsPerPreambleAttempt-r13	ENUMERATED {n1, n2, n4, n8, n16, n32, n64, n128},
	npdcch-NumRepetitions-RA-r13			ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128, 
														r256, r512, r1024, r2048, 
														spare4, spare3, spare2, spare1},
	npdcch-StartSF-CSS-RA-r13				ENUMERATED {v1dot5, v2, v4, v8, v16, v32, v48, v64},
	npdcch-Offset-RA-r13					ENUMERATED {zero, oneEighth, oneFourth, threeEighth}
}

NPRACH-Parameters-NB-v1330 ::=		SEQUENCE {
	nprach-NumCBRA-StartSubcarriers-r13		ENUMERATED {n8, n10, n11, n12, n20, n22, n23, n24, 
														n32, n34, n35, n36, n40, n44, n46, n48}
}

EDT-TBS-InfoList-NB-r15 ::=	SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF EDT-TBS-Info-NB-r15

EDT-TBS-Info-NB-r15 ::= 		SEQUENCE {
	edt-TBS-r15						EDT-TBS-NB-r15,
	edt-TBS-Choice-r15				BOOLEAN		OPTIONAL	-- Need OR
}
	
EDT-TBS-NB-r15 ::=	ENUMERATED {b320, b408, b504, b584, b680, b808, b936, b1000}


RSRP-ThresholdsNPRACH-InfoList-NB-r13 ::= SEQUENCE (SIZE(1..2)) OF RSRP-Range

-- ASN1STOP

	edt-TBS-Choice
A Boolean value, which is set TRUE if UE can choose from all permitted TBS levels, and set FALSE if UE can choose only from two TBS levels.



UL grant for efeMTC
For eFeMTC, similar information can be provided in SI broadcast. We propose again to introduce a Boolean value edt-TBS-Choice-r15, which is set TRUE if UE can choose from all permitted TBS levels (for the broadcasted maximum TBS), and set FALSE if UE can choose from the (predefined) two TBS levels. Notice that for efeMTC, different maximum TBS sets are defied for CE mode A and CE mode B, and thus the enumeration of edt-TBS-r15 in efeMTC is slightly different from that in feNB-IOT.
Proposal 2:	For EDT in efeMTC, Introduce a Boolean value edt-TBS-Choice-r15, which is set TRUE if UE can choose from all permitted TBS levels, and set FALSE if UE can choose only from two TBS levels.
Text proposal for efeMTC EDT
Based on the discussion above, some text proposal is given as follows.
RACH-CE-LevelInfo-r13 ::=		SEQUENCE {
	preambleMappingInfo-r13				SEQUENCE {
		firstPreamble-r13					INTEGER(0..63),
		lastPreamble-r13					INTEGER(0..63)
	},
	ra-ResponseWindowSize-r13			ENUMERATED {sf20, sf50, sf80, sf120, sf180,
													sf240, sf320, sf400},

	mac-ContentionResolutionTimer-r13	ENUMERATED {sf80, sf100, sf120,
													sf160, sf200, sf240, sf480, sf960},
	rar-HoppingConfig-r13				ENUMERATED {on,off},
	...,
	[[	edt-parameters-r15			SEQUENCE {
			edt-TBS-r15				ENUMERATED {b328, b408, b504, b600, b712, 
												b808, b936, b1000or456},
			edt-TBS-Choice-r15				BOOLEAN,			
			edt-lastPreamble-r15		INTEGER(0..63),
			mac-ContentionResolutionTimer-r15	ENUMERATED {sfVal1, sfVal2, sfVal3, TBDNumAndValues}
		}	OPTIONAL		-- Cond EDT
	]]
}

	edt-TBS-Choice
A Boolean value, which is set TRUE if UE can choose from all permitted TBS levels, and set FALSE if UE can choose only from two TBS levels.



Conclusion
We have the following observation:
Observation 1:	The network should provide maximum supported TB size and configured TB size levels in SI broadcast.
Observation 2:	The eNB can configure the UE to choose either from all TBS levels or from only two predefined levels, using one-bit indication.
It is proposed to discuss and decide on the following proposals:
Proposal 1:	For EDT in feNB-IOT, Introduce a Boolean value edt-TBS-Choice-r15, which is set TRUE if UE can choose from all permitted TBS levels, and set FALSE if UE can choose only from two TBS levels.
Proposal 2:	For EDT in efeMTC, Introduce a Boolean value edt-TBS-Choice-r15, which is set TRUE if UE can choose from all permitted TBS levels, and set FALSE if UE can choose only from two TBS levels.
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