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Introduction
Early UL/DL data transmission (EDT) in Msg3/Msg4 is being introduced in Rel-15 for both BL/CE UEs [1] and NB-IoT UEs [2].
In this contribution, we discuss the remaining physical layer aspects of EDT for BL/CE UEs. For a detailed background, see complete list of RAN1/2/3/4 agreements in [3].
Definition of RAR UL grant for EDT
Figure 1 and Figure 2 show the definitions of the MAC RAR message for BL/CE UEs [4]. RAN1 has agreed to use the reserved ‘R’ bit to differentiate between EDT and non-EDT. As can be seen from the figures, the UL grant field is 4+8+8=20 bits for CE mode A and 4+8=12 bits for CE mode B. Table 1 shows the definitions of the UL grant field in the MAC RAR for BL/CE UEs [5].



[bookmark: _Ref513637853]Figure 1: Definition of MAC RAR for CE mode A (PRACH CE level 0 & 1)



[bookmark: _Ref513637854]Figure 2: Definition of MAC RAR for CE mode B (PRACH CE level 2 & 3)

[bookmark: _Ref513637383]Table 1: Definition of RAR UL grant
	Contents
	CE mode A
	CE mode B

	Msg3 PUSCH narrowband index
	

	2

	Msg3 PUSCH Resource allocation
	4
	3

	Number of Repetitions for Msg3 PUSCH
	2
	3

	MCS index
	3
	0

	TBS index
	0
	2

	TPC
	3
	0

	CSI request
	1
	0

	UL delay
	1
	0

	Msg3/4 MPDCCH narrowband index
	2
	2

	Zero padding
	
4 - 
	0

	Total Nr-bits
	20
	12



When the ‘R’ bit in MAC RAR indicates EDT, some fields in the UL grant are not necessary (highlighted in Table 1) and the corresponding bits could potentially be repurposed for other uses. In selecting how to best use these bits, it makes sense to consider the following aspects:
· It is beneficial from implementation re-use point of view if the EDT and non-EDT cases are as similar as possible whenever there is no strong technical reason to deviate.
· [bookmark: _Hlk513635606]Similarly, it is beneficial from implementation re-use point of view if the CE mode A and B cases are as similar as possible whenever there is no strong technical reason to deviate.
· Finally, it is beneficial from scheduling point of view if the UL grant definitions for the initial HARQ transmission (scheduled by RAR) and subsequent HARQ retransmissions (scheduled by MPDCCH) are as similar as possible whenever there is no strong technical reason to deviate.
With the above aspects in mind, the following observations can be made regarding the RAR UL grant:
· For CE mode A, the field indicating PUSCH resource allocation is just 4 bits.
· If this field could be increased with 1 bit, the same PUSCH resource allocations could be indicated as in connected mode and as for HARQ retransmissions of legacy Msg3.

· For CE mode B, the field indicating PUSCH resource allocation is just 3 bits.
· If this field could be increased with 1 bit, the scheduling flexibility could be somewhat increased by allowing all PRB locations within the PUSCH narrowband to be used for both 1-PRB and 2-PRB allocations.
· However, this would introduce an undesired deviation compared to resource allocation for connected mode and for HARQ retransmissions of legacy Msg3.

· For CE mode A, the field indicating number of PUSCH repetitions is just 2 bits.
· This means that only up to 4 different PUSCH repetition factors can be indicated.
· In legacy operation, the smallest PUSCH repetition factor for the initial HARQ transmission of Msg3 that can be dynamically indicated is 1/8 of the maximum PUSCH repetition factor configured in the cell for CE mode A, which means that it cannot span the entire CE mode A range from 1 to 32 without reconfiguration (see Table 6.2-C in [5]), so some change may be motivated.
· If this field could be increased with 1 bit, the full range of PUSCH repetition factors introduced in the Rel-14 LTE-MTC WI could be indicated, i.e. {1, 2, 4, 8, 12, 16, 24, 32}.
· Another alternative, if it is not desired to increase the field size, is to redefine this field so that it has the same definition as the corresponding field in connected mode and as for HARQ retransmissions of legacy Msg3 (see Table 8-2b in [5]).

· For CE modes A and B, the field indicating the MPDCCH narrowband index is just 2 bits.
· This means that only up to 4 different MPDCCH narrowbands can be indicated per RAR narrowband, where the number of RAR narrowbands can be up to 2 (see Table 6.2-B in [5]).
· If this field could be increased with 1 or 2 bits, more narrowbands could be indicated in a more flexible way, like how any narrowband can be configured as an MPDCCH narrowband in connected mode.

· For CE mode B, the field indicating the PUSCH narrowband index is just 2 bits.
· This means that only up to 4 different PUSCH narrowbands can be indicated per RAR narrowband, where the number of RAR narrowbands can be up to 2 (see Table 6.2-A in [5]).
· If this field could be increased with 1 or 2 bits, more narrowbands could be indicated in a more flexible way, like how any narrowband can be indicated as a PUSCH narrowband in connected mode and as for HARQ retransmissions of legacy Msg3.
With the above considerations and observations in mind, we have the following proposals:
[bookmark: _Toc513634697][bookmark: _Toc513634823][bookmark: _Toc513634874][bookmark: _Toc513635124][bookmark: _Toc513635442][bookmark: _Toc513637390][bookmark: _Toc513637793][bookmark: _Toc513637810][bookmark: _Toc513637827][bookmark: _Toc513637840][bookmark: _Toc513637871][bookmark: _Toc513637886][bookmark: _Toc513637899][bookmark: _Toc513637969][bookmark: _Toc513637987][bookmark: _Toc513638064][bookmark: _Toc513638094][bookmark: _Toc513645522][bookmark: _Toc513645909][bookmark: _Toc513646008][bookmark: _Toc513646253][bookmark: _Toc513647077][bookmark: _Toc513647133][bookmark: _Toc513647594][bookmark: _Toc513647633][bookmark: _Toc513647709][bookmark: _Toc513806503][bookmark: _Toc513806829][bookmark: _Toc513806870][bookmark: _Toc513806928][bookmark: _Toc513806961][bookmark: _Toc513807110][bookmark: _Toc513807197][bookmark: _Toc513807220][bookmark: _Toc513807314][bookmark: _Toc513807335][bookmark: _Toc513807445][bookmark: _Toc513807466][bookmark: _Toc513824609][bookmark: _Toc513824622][bookmark: _Toc513824961][bookmark: _Toc513825476][bookmark: _Toc513633672][bookmark: _Toc513633853]In the EDT RAR UL grant for CE mode A, increase the PUSCH resource allocation field from 4 bits to 5 bits, re-using the definition from DCI format 6-0A.
[bookmark: _Toc513634698][bookmark: _Toc513634824][bookmark: _Toc513634875][bookmark: _Toc513635125][bookmark: _Toc513635443][bookmark: _Toc513637391][bookmark: _Toc513637794][bookmark: _Toc513637811][bookmark: _Toc513637828][bookmark: _Toc513637841][bookmark: _Toc513637872][bookmark: _Toc513637887][bookmark: _Toc513637900][bookmark: _Toc513637970][bookmark: _Toc513637988][bookmark: _Toc513638065][bookmark: _Toc513638095][bookmark: _Toc513645523][bookmark: _Toc513645910][bookmark: _Toc513646009][bookmark: _Toc513646254][bookmark: _Toc513647078][bookmark: _Toc513647134][bookmark: _Toc513647595][bookmark: _Toc513647634][bookmark: _Toc513647710][bookmark: _Toc513806504][bookmark: _Toc513806830][bookmark: _Toc513806871][bookmark: _Toc513806929][bookmark: _Toc513806962][bookmark: _Toc513807111][bookmark: _Toc513807198][bookmark: _Toc513807221][bookmark: _Toc513807315][bookmark: _Toc513807336][bookmark: _Toc513807446][bookmark: _Toc513807467][bookmark: _Toc513824610][bookmark: _Toc513824623][bookmark: _Toc513824962][bookmark: _Toc513825477]In the EDT RAR UL grant for CE mode A, reinterpret the field for number of PUSCH repetitions, re-using the definition from DCI format 6-0A (either the Rel-13 definition using 2 bits or the Rel-14 definition using 3 bits).
[bookmark: _Toc513634825][bookmark: _Toc513634876][bookmark: _Toc513635126][bookmark: _Toc513635444][bookmark: _Toc513637392][bookmark: _Toc513637795][bookmark: _Toc513637812][bookmark: _Toc513637829][bookmark: _Toc513637842][bookmark: _Toc513637873][bookmark: _Toc513637888][bookmark: _Toc513637901][bookmark: _Toc513637971][bookmark: _Toc513637989][bookmark: _Toc513638066][bookmark: _Toc513638096][bookmark: _Toc513645524][bookmark: _Toc513645911][bookmark: _Toc513646010][bookmark: _Toc513646255][bookmark: _Toc513647079][bookmark: _Toc513647135][bookmark: _Toc513647596][bookmark: _Toc513647635][bookmark: _Toc513647711][bookmark: _Toc513806505][bookmark: _Toc513806831][bookmark: _Toc513806872][bookmark: _Toc513806930][bookmark: _Toc513806963][bookmark: _Toc513807112][bookmark: _Toc513807199][bookmark: _Toc513807222][bookmark: _Toc513807316][bookmark: _Toc513807337][bookmark: _Toc513807447][bookmark: _Toc513807468][bookmark: _Toc513824611][bookmark: _Toc513824624][bookmark: _Toc513824963][bookmark: _Toc513825478][bookmark: _Toc513634699]In the EDT RAR UL grant for CE mode A, increase the MPDCCH narrowband index field from 2 bits to 4 bits, allowing dynamic indication of any narrowband.
[bookmark: _Toc513634826][bookmark: _Toc513634877][bookmark: _Toc513635127][bookmark: _Toc513635445][bookmark: _Toc513637393][bookmark: _Toc513637796][bookmark: _Toc513637813][bookmark: _Toc513637830][bookmark: _Toc513637843][bookmark: _Toc513637874][bookmark: _Toc513637889][bookmark: _Toc513637902][bookmark: _Toc513637972][bookmark: _Toc513637990][bookmark: _Toc513638067][bookmark: _Toc513638097][bookmark: _Toc513645525][bookmark: _Toc513645912][bookmark: _Toc513646011][bookmark: _Toc513646256][bookmark: _Toc513647080][bookmark: _Toc513647136][bookmark: _Toc513647597][bookmark: _Toc513647636][bookmark: _Toc513647712][bookmark: _Toc513806506][bookmark: _Toc513806832][bookmark: _Toc513806873][bookmark: _Toc513806931][bookmark: _Toc513806964][bookmark: _Toc513807113][bookmark: _Toc513807200][bookmark: _Toc513807223][bookmark: _Toc513807317][bookmark: _Toc513807338][bookmark: _Toc513807448][bookmark: _Toc513807469][bookmark: _Toc513824612][bookmark: _Toc513824625][bookmark: _Toc513824964][bookmark: _Toc513825479]In the EDT RAR UL grant for CE mode B, increase the PUSCH narrowband index field from 2 bits to 4 bits, allowing dynamic indication of any narrowband (or, alternatively, increase the PUSCH narrowband index field with 1 bit and the MPDCCH narrowband index field with 1 bit).
It has been suggested to support PUSCH sub-PRB allocation in Msg3. In our view this would complicate the work quite substantially which is not desired at this late stage in the work item. Also, it is not clear to us that there are any significant practical gains. Therefore, we propose to not consider this option further in Rel-15.
[bookmark: _Toc510787047][bookmark: _Toc510787451][bookmark: _Toc510787684][bookmark: _Toc510787700][bookmark: _Toc510787745][bookmark: _Toc510788819][bookmark: _Toc510789340][bookmark: _Toc510803897][bookmark: _Toc510803908][bookmark: _Toc510804856][bookmark: _Toc510806347][bookmark: _Toc510806952][bookmark: _Toc510807156][bookmark: _Toc510808328][bookmark: _Toc510808409][bookmark: _Toc510808560][bookmark: _Toc510808726][bookmark: _Toc510809545][bookmark: _Toc510809639][bookmark: _Toc510809834][bookmark: _Toc510809842][bookmark: _Toc510810134][bookmark: _Toc513624183][bookmark: _Toc513624217][bookmark: _Toc513624278][bookmark: _Toc513624533][bookmark: _Toc513625208][bookmark: _Toc513626094][bookmark: _Toc513626169][bookmark: _Toc513626299][bookmark: _Toc513627523][bookmark: _Toc513629382][bookmark: _Toc513632717][bookmark: _Toc513633673][bookmark: _Toc513633854][bookmark: _Toc513634700][bookmark: _Toc513634827][bookmark: _Toc513634878][bookmark: _Toc513635128][bookmark: _Toc513635446][bookmark: _Toc513637394][bookmark: _Toc513637797][bookmark: _Toc513637814][bookmark: _Toc513637831][bookmark: _Toc513637844][bookmark: _Toc513637875][bookmark: _Toc513637890][bookmark: _Toc513637903][bookmark: _Toc513637973][bookmark: _Toc513637991][bookmark: _Toc513638068][bookmark: _Toc513638098][bookmark: _Toc513645526][bookmark: _Toc513645913][bookmark: _Toc513646012][bookmark: _Toc513646257][bookmark: _Toc513647081][bookmark: _Toc513647137][bookmark: _Toc513647598][bookmark: _Toc513647637][bookmark: _Toc513647713][bookmark: _Toc513806507][bookmark: _Toc513806833][bookmark: _Toc513806874][bookmark: _Toc513806932][bookmark: _Toc513806965][bookmark: _Toc513807114][bookmark: _Toc513807201][bookmark: _Toc513807224][bookmark: _Toc513807318][bookmark: _Toc513807339][bookmark: _Toc513807449][bookmark: _Toc513807470][bookmark: _Toc513824613][bookmark: _Toc513824626][bookmark: _Toc513824965][bookmark: _Toc513825480]PUSCH sub-PRB allocation in Msg3 is not considered further in Rel-15.
Number of PUSCH repetitions for smaller TBS for Msg3
The field for number of PUSCH repetitions in the RAR UL grant indicates the number of PUSCH repetitions that should be used if the UE transmits EDT Msg3 using the maximum EDT Msg3 TBS configured for the PRACH CE level. If the UE on the other hand selects a smaller TBS than this, the number of PUSCH repetitions should be down-scaled proportionally.
[bookmark: _Toc513645914][bookmark: _Toc513646013][bookmark: _Toc513646258][bookmark: _Toc513647082][bookmark: _Toc513647138][bookmark: _Toc513647599][bookmark: _Toc513647638][bookmark: _Toc513647714][bookmark: _Toc513806508][bookmark: _Toc513806834][bookmark: _Toc513806875][bookmark: _Toc513806933][bookmark: _Toc513806966][bookmark: _Toc513807115][bookmark: _Toc513807202][bookmark: _Toc513807225][bookmark: _Toc513807319][bookmark: _Toc513807340][bookmark: _Toc513807450][bookmark: _Toc513807471][bookmark: _Toc513824614][bookmark: _Toc513824627][bookmark: _Toc513824966][bookmark: _Toc513825481]The number of PUSCH repetitions is down-scaled proportionally to the TBS and then rounded up to the nearest legacy number of PUSCH repetitions.
Physical channel timing relationships
To avoid complicating the HARQ retransmission mechanism unnecessarily, it may be beneficial to base the physical channel timing relationships on the number of Msg3 PUSCH repetitions indicated in the RAR UL grant rather than the transmitted (possibly down-scaled) number of repetitions.
[bookmark: _Toc510785935][bookmark: _Toc510785948][bookmark: _Toc510786129][bookmark: _Toc510786294][bookmark: _Toc510786307][bookmark: _Toc510787052][bookmark: _Toc510787456][bookmark: _Toc510787689][bookmark: _Toc510787705][bookmark: _Toc510787750][bookmark: _Toc510788816][bookmark: _Toc510789337][bookmark: _Toc510803894][bookmark: _Toc510803905][bookmark: _Toc510804853][bookmark: _Toc510806344][bookmark: _Toc510806949][bookmark: _Toc510807153][bookmark: _Toc510808325][bookmark: _Toc510808406][bookmark: _Toc510808557][bookmark: _Toc510808723][bookmark: _Toc510809542][bookmark: _Toc510809636][bookmark: _Toc510809831][bookmark: _Toc510809839][bookmark: _Toc510810131][bookmark: _Toc513624180][bookmark: _Toc513624214][bookmark: _Toc513624275][bookmark: _Toc513624532][bookmark: _Toc513625212][bookmark: _Toc513626098][bookmark: _Toc513626173][bookmark: _Toc513626303][bookmark: _Toc513627527][bookmark: _Toc513629386][bookmark: _Toc513632721][bookmark: _Toc513633677][bookmark: _Toc513633858][bookmark: _Toc513634704][bookmark: _Toc513634831][bookmark: _Toc513634882][bookmark: _Toc513635132][bookmark: _Toc513635450][bookmark: _Toc513637401][bookmark: _Toc513637804][bookmark: _Toc513637821][bookmark: _Toc513637838][bookmark: _Toc513637851][bookmark: _Toc513637882][bookmark: _Toc513637897][bookmark: _Toc513637910][bookmark: _Toc513637979][bookmark: _Toc513637996][bookmark: _Toc513638074][bookmark: _Toc513638104][bookmark: _Toc513645531][bookmark: _Toc513645918][bookmark: _Toc513646017][bookmark: _Toc513646262][bookmark: _Toc513647086][bookmark: _Toc513647142][bookmark: _Toc513647603][bookmark: _Toc513647642][bookmark: _Toc513647718][bookmark: _Toc513806512][bookmark: _Toc513806838][bookmark: _Toc513806879][bookmark: _Toc513806934][bookmark: _Toc513806967][bookmark: _Toc513807116][bookmark: _Toc513807203][bookmark: _Toc513807226][bookmark: _Toc513807320][bookmark: _Toc513807341][bookmark: _Toc513807451][bookmark: _Toc513807472][bookmark: _Toc513824615][bookmark: _Toc513824628][bookmark: _Toc513824967][bookmark: _Toc513825482]Physical channel timing relationships are based on the number of Msg3 PUSCH repetitions indicated in the RAR UL grant, regardless of the number of transmitted repetitions.
HARQ retransmission of Msg3
It is beneficial from implementation re-use point of view if the PUSCH resource allocation of EDT Msg3 HARQ retransmission is as similar as possible to one or both of EDT Msg3 initial transmission and legacy Msg3 HARQ retransmission.
[bookmark: _Toc513637397][bookmark: _Toc513637800][bookmark: _Toc513637817][bookmark: _Toc513637834][bookmark: _Toc513637847][bookmark: _Toc513637878][bookmark: _Toc513637893][bookmark: _Toc513637906][bookmark: _Toc513637976][bookmark: _Toc513637994][bookmark: _Toc513638071][bookmark: _Toc513638101][bookmark: _Toc513645528][bookmark: _Toc513645915][bookmark: _Toc513646014][bookmark: _Toc513646259][bookmark: _Toc513647083][bookmark: _Toc513647139][bookmark: _Toc513647600][bookmark: _Toc513647639][bookmark: _Toc513647715][bookmark: _Toc513806509][bookmark: _Toc513806835][bookmark: _Toc513806876][bookmark: _Toc513806935][bookmark: _Toc513806968][bookmark: _Toc513807117][bookmark: _Toc513807204][bookmark: _Toc513807227][bookmark: _Toc513807321][bookmark: _Toc513807342][bookmark: _Toc513807452][bookmark: _Toc513807473][bookmark: _Toc513824616][bookmark: _Toc513824629][bookmark: _Toc513824968][bookmark: _Toc513825483]The EDT Msg3 HARQ retransmission uses the same MCS/TBS as the initial EDT Msg3 transmission.
[bookmark: _Toc513637398][bookmark: _Toc513637801][bookmark: _Toc513637818][bookmark: _Toc513637835][bookmark: _Toc513637848][bookmark: _Toc513637879][bookmark: _Toc513637894][bookmark: _Toc513637907][bookmark: _Toc513637977][bookmark: _Toc513637995][bookmark: _Toc513638072][bookmark: _Toc513638102][bookmark: _Toc513645529][bookmark: _Toc513645916][bookmark: _Toc513646015][bookmark: _Toc513646260][bookmark: _Toc513647084][bookmark: _Toc513647140][bookmark: _Toc513647601][bookmark: _Toc513647640][bookmark: _Toc513647716][bookmark: _Toc513806510][bookmark: _Toc513806836][bookmark: _Toc513806877][bookmark: _Toc513806936][bookmark: _Toc513806969][bookmark: _Toc513807118][bookmark: _Toc513807205][bookmark: _Toc513807228][bookmark: _Toc513807322][bookmark: _Toc513807343][bookmark: _Toc513807453][bookmark: _Toc513807474][bookmark: _Toc513824617][bookmark: _Toc513824630][bookmark: _Toc513824969][bookmark: _Toc513825484]The field for the number of PUSCH repetitions in the DCI for EDT Msg3 HARQ retransmission indicates what number of PUSCH repetitions to use in case the UE selects the maximum configured EDT TBS for the CE level.
[bookmark: _Toc513637399][bookmark: _Toc513637802][bookmark: _Toc513637819][bookmark: _Toc513637836][bookmark: _Toc513637849][bookmark: _Toc513637880][bookmark: _Toc513637895][bookmark: _Toc513637908][bookmark: _Toc513637978][bookmark: _Toc513637997][bookmark: _Toc513638073][bookmark: _Toc513638103][bookmark: _Toc513645530][bookmark: _Toc513645917][bookmark: _Toc513646016][bookmark: _Toc513646261][bookmark: _Toc513647085][bookmark: _Toc513647141][bookmark: _Toc513647602][bookmark: _Toc513647641][bookmark: _Toc513647717][bookmark: _Toc513806511][bookmark: _Toc513806837][bookmark: _Toc513806878][bookmark: _Toc513806937][bookmark: _Toc513806970][bookmark: _Toc513807119][bookmark: _Toc513807206][bookmark: _Toc513807229][bookmark: _Toc513807323][bookmark: _Toc513807344][bookmark: _Toc513807454][bookmark: _Toc513807475][bookmark: _Toc513824618][bookmark: _Toc513824631][bookmark: _Toc513824970][bookmark: _Toc513825485]The number of PUSCH repetitions for an EDT Msg3 HARQ retransmission is down-scaled based on to the selected EDT TBS according to the same rules as for the initial EDT Msg3 transmission.
Fall-back to legacy Msg3 transmission
It is already agreed that eNB can deny an EDT request from a UE and order fallback to legacy Msg3 transmission using the ‘R’ bit in MAC RAR. It may be beneficial to be able to indicate fallback to legacy Msg3 transmission instead of EDT Msg3 HARQ retransmission as well. The reasons for supporting fallback to legacy Msg3 transmission in the DCIs for EDT Msg3 retransmission are largely the same as for supporting fallback in the RAR UL grant:
1. The eNB may detect that the UL interference conditions or UL traffic load situation are such that it may be better to revert to non-EDT transmission. The conditions may very well have changed since the beginning of the EDT procedure since the procedure including retransmissions may take several seconds in some cases.
2. The eNB may have run low on UL receiver resources capable of EDT reception (a process which may include blind decoding of multiple possible TBS). Again, the situation may have changed since the beginning of the EDT procedure.
3. In addition, after some unsuccessful Msg3 decoding attempts, the eNB may conclude that contention between multiple UEs may prevent successful transmission and prefer to fall back to legacy Msg3 transmission. (A possibility to abort the whole EDT procedure could also be considered but fall-back to legacy procedure seems to be more in line with already specified behaviours.)
Therefore, we have the following proposals, which may end up being captured in RAN2 specification rather than RAN1 specification.
[bookmark: _Toc513637803][bookmark: _Toc513637820][bookmark: _Toc513637837][bookmark: _Toc513637850][bookmark: _Toc513637881][bookmark: _Toc513637896][bookmark: _Toc513637909][bookmark: _Toc513637980][bookmark: _Toc513637998][bookmark: _Toc513638075][bookmark: _Toc513638105][bookmark: _Toc513645532][bookmark: _Toc513645919][bookmark: _Toc513646018][bookmark: _Toc513646263][bookmark: _Toc513647087][bookmark: _Toc513647143][bookmark: _Toc513647604][bookmark: _Toc513647643][bookmark: _Toc513647719][bookmark: _Toc513806513][bookmark: _Toc513806839][bookmark: _Toc513806880][bookmark: _Toc513806938][bookmark: _Toc513806971][bookmark: _Toc513807120][bookmark: _Toc513807207][bookmark: _Toc513807230][bookmark: _Toc513807324][bookmark: _Toc513807345][bookmark: _Toc513807455][bookmark: _Toc513807476][bookmark: _Toc513824619][bookmark: _Toc513824632][bookmark: _Toc513824971][bookmark: _Toc513825486]The eNB can indicate fallback to legacy Msg3 transmission instead of EDT Msg3 HARQ retransmission using an unused DCI state in DCI formats 6-0A and 6-0B (e.g. an unused MCS value or the NDI bit).
[bookmark: _Toc513637981][bookmark: _Toc513637999][bookmark: _Toc513638076][bookmark: _Toc513638106][bookmark: _Toc513645533][bookmark: _Toc513645920][bookmark: _Toc513646019][bookmark: _Toc513646264][bookmark: _Toc513647088][bookmark: _Toc513647144][bookmark: _Toc513647605][bookmark: _Toc513647644][bookmark: _Toc513647720][bookmark: _Toc513806514][bookmark: _Toc513806840][bookmark: _Toc513806881][bookmark: _Toc513806939][bookmark: _Toc513806972][bookmark: _Toc513807121][bookmark: _Toc513807208][bookmark: _Toc513807231][bookmark: _Toc513807325][bookmark: _Toc513807346][bookmark: _Toc513807456][bookmark: _Toc513807477][bookmark: _Toc513824620][bookmark: _Toc513824633][bookmark: _Toc513824972][bookmark: _Toc513825487]When eNB indicates fallback to legacy Msg3 transmission, the UE uses the same PRACH CE level that it would otherwise have used for EDT Msg3.
Further alignment between CE modes A and B
As a further alignment between CE modes A and B, we would like to revisit the RAN1#92bis agreement on the range for maximum TBS values for CE mode B. The EDT TBS tables for CE modes A and B are shown in Table 2 and Table 3, respectively. If maximum TBS value 456 bits (highlighted in Table 3) is removed in CE mode B, the TBS tables will be the same for CE modes A and B (except that maximum TBS value 1000 bits is not used for CE mode B), which we see as beneficial from implementation re-use point of view. The more components of an EDT implementation for CE mode A that can be directly re-used for CE mode B, the smoother the implementation and testing of EDT for CE mode B will be.
[bookmark: _Toc513647089][bookmark: _Toc513647145][bookmark: _Toc513647606][bookmark: _Toc513647645][bookmark: _Toc513647721][bookmark: _Toc513806515][bookmark: _Toc513806841][bookmark: _Toc513806882][bookmark: _Toc513806940][bookmark: _Toc513806973][bookmark: _Toc513807122][bookmark: _Toc513807209][bookmark: _Toc513807232][bookmark: _Toc513807326][bookmark: _Toc513807347][bookmark: _Toc513807457][bookmark: _Toc513807478][bookmark: _Toc513824621][bookmark: _Toc513824634][bookmark: _Toc513824973][bookmark: _Toc513825488]The maximum EDT TBS value 456 bits is removed for CE mode B (in order to harmonize the EDT TBS tables for CE modes A and B).

[bookmark: _Ref513646393]Table 2: EDT TBS table 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



[bookmark: _Ref513646395]Table 3: EDT TBS table 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



Conclusion
We propose the following:
Proposal 1	In the EDT RAR UL grant for CE mode A, increase the PUSCH resource allocation field from 4 bits to 5 bits, re-using the definition from DCI format 6-0A.
Proposal 2	In the EDT RAR UL grant for CE mode A, reinterpret the field for number of PUSCH repetitions, re-using the definition from DCI format 6-0A (either the Rel-13 definition using 2 bits or the Rel-14 definition using 3 bits).
Proposal 3	In the EDT RAR UL grant for CE mode A, increase the MPDCCH narrowband index field from 2 bits to 4 bits, allowing dynamic indication of any narrowband.
Proposal 4	In the EDT RAR UL grant for CE mode B, increase the PUSCH narrowband index field from 2 bits to 4 bits, allowing dynamic indication of any narrowband (or, alternatively, increase the PUSCH narrowband index field with 1 bit and the MPDCCH narrowband index field with 1 bit).
Proposal 5	PUSCH sub-PRB allocation in Msg3 is not considered further in Rel-15.
Proposal 6	The number of PUSCH repetitions is down-scaled proportionally to the TBS and then rounded up to the nearest legacy number of PUSCH repetitions.
Proposal 7	Physical channel timing relationships are based on the number of Msg3 PUSCH repetitions indicated in the RAR UL grant, regardless of the number of transmitted repetitions.
Proposal 8	The EDT Msg3 HARQ retransmission uses the same MCS/TBS as the initial EDT Msg3 transmission.
Proposal 9	The field for the number of PUSCH repetitions in the DCI for EDT Msg3 HARQ retransmission indicates what number of PUSCH repetitions to use in case the UE selects the maximum configured EDT TBS for the CE level.
Proposal 10	The number of PUSCH repetitions for an EDT Msg3 HARQ retransmission is down-scaled based on to the selected EDT TBS according to the same rules as for the initial EDT Msg3 transmission.
Proposal 11	The eNB can indicate fallback to legacy Msg3 transmission instead of EDT Msg3 HARQ retransmission using an unused DCI state in DCI formats 6-0A and 6-0B (e.g. an unused MCS value or the NDI bit).
Proposal 12	When eNB indicates fallback to legacy Msg3 transmission, the UE uses the same PRACH CE level that it would otherwise have used for EDT Msg3.
Proposal 13	The maximum EDT TBS value 456 bits is removed for CE mode B (in order to harmonize the EDT TBS tables for CE modes A and B).
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