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[bookmark: _Toc430695232][bookmark: historyclause]<< Start of the 1st Change >>
5.1.2.1	UE behaviour
< Unchanged parts are omitted >
-	For a BL/CE UE configured with CEModeA, the UE attempts to decode a MPDCCH of DCI format 3/3A with the UE's TPC-PUCCH-RNTI and MPDCCH of DCI format 6-1A with the UE's C-RNTI or SPS C-RNTI on every BL/CE uplink downlink subframe except when in DRX. 
<< End of the 1st Change >>
<< Start of the 2nd Change >>
[bookmark: _Toc415085441]6.1.1	Timing
For the L1 random access procedure, a non-BL/CE UE's uplink transmission timing after a random access preamble transmission is as follows.
a)	If a PDCCH with associated RA-RNTI is detected in subframe n, and the corresponding DL-SCH transport block contains a response to the transmitted preamble sequence, the UE shall, according to the information in the response, transmit an UL-SCH transport block in the first subframe [image: ], [image: ], if the UL delay field in subclause 6.2 is set to zero where [image: ] is the first available UL subframe for PUSCH transmission, where for TDD serving cell, the first UL subframe for PUSCH transmission is determined based on the UL/DL configuration (i.e., the parameter subframeAssignment) indicated by higher layers. The UE shall postpone the PUSCH transmission to the next available UL subframe after [image: ] if the field is set to 1.
b)	If a random access response is received in subframe n, and the corresponding DL-SCH transport block does not contain a response to the transmitted preamble sequence, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than in subframe [image: ].
c)	If no random access response is received in subframe n, where subframe n is the last subframe of the random access response window, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than in subframe [image: ]. 
For the L1 random access procedure, a BL/CE UE’s uplink transmission after a random access preamble transmission is as follows.
a)	If a PDCCH MPDCCH with associated RA-RNTI is detected and the corresponding DL-SCH transport block reception ending in subframe n contains a response to the transmitted preamble sequence, the UE shall, according to the information in the response, transmit an UL-SCH transport block in the first subframe [image: ], [image: ], if the UL delay field in subclause 6.2 is set to zero where the subframe [image: ] is the first available UL subframe for PUSCH transmission, where for TDD serving cell, the first UL subframe for PUSCH transmission is determined based on the UL/DL configuration (i.e., the parameter subframeAssignment) indicated by higher layers. The subframe [image: ] is the first available UL subframe for PUSCH transmission determined based on the parameter fdd-UplinkSubframeBitmapLC for FDD and the parameters fdd-DownlinkOrTddSubframeBitmapLC and subframeAssignment for TDD.  The UE shall postpone the PUSCH transmission to the next available UL subframe after [image: ], if the field is set to 1. The value of [image: ]is the number of Msg3 PUSCH repetitions as indicated in the random access response.
<< End of the 2nd Change >>
<< Start of the 3rd Change >>
[bookmark: _Toc415085442]6.2	Random Access Response Grant
The higher layers indicate the Nr -bit UL Grant to the physical layer, as defined in 3GPP TS 36.321 [8]. 
This is referred to the Random Access Response Grant in the physical layer. 
If BL/CE UE then 
-	If the most recent PRACH coverage enhancement level for the UE is 0 or 1, the contents of the Random Access Response Grant are interpreted according to CEModeA.
-	If the most recent PRACH coverage enhancement level for the UE is 2 or 3, the contents of the Random Access Response Grant are interpreted according to CEModeB.
-	The content of these Nr bits starting with the MSB and ending with the LSB are given in Table 6-2 for CEmodeA and CEmodeB:
-	where [image: ] = [image: ] and [image: ] 
Table 6-2: Random Access Response Grant Content field size
	DCI contents
	CEmodeA
	CEmodeB

	Msg3 PUSCH narrowband index
	[image: ]
	2

	Msg3 PUSCH Resource allocation
	4
	3

	Number of Repetitions for Msg3 PUSCH
	2
	3

	MCS
	3
	0

	TBS
	0
	2

	TPC
	3
	0

	CSI request
	1
	0

	UL delay
	1
	0

	Msg3/4 MPDCCH narrowband index
	2
	2

	Total Nr-bits
	20
	12



-	For CEmodeB, the Msg3 PUSCH narrowband index indicates the narrowband to be used for first subframe of Msg3 PUSCH transmission as given in Table 6.2-A. 
-	[image: ]given in Table 6.2-A and Table 6.2-B is the narrow band used for first subframe of MPDCCH for Random Access Response and is determined by by higher layer parameter mpdcch-NarrowbandsToMonitor-r13 if only one narrowband is configured, otherwise, it is determined by Table 6-2-E.
Table 6.2-A: Msg3 PUSCH Narrowband Value for CEmodeB.
	Value of 'Msg3 narrowband index’
	Msg3 PUSCH Narrowband

	'00'
	[image: ]

	'01'
	[image: ]

	'10'
	[image: ]

	'11'
	[image: ]



-	The Msg3/4 MPDCCH narrowband index indicates the narrowband used for first subframe of MPDCCH for Msg3 PUSCH retransmission and MPDCCH for Msg4 PDSCH transmission as given in Table 6.2-B. The number of downlink narrowbands is given by [image: ] = [image: ].  
Table 6.2-B: Msg3/4 MPDCCH Narrowband Value for CEmodeA and CEmodeB.
	Value of 'Msg3/4 MPDCCH narrowband index’
	Msg3/4 MPDCCH Narrowband

	'00'
	[image: ]

	'01'
	[image: ]

	'10'
	[image: ]

	'11'
	[image: ]



-	The repetition number field in the random acessaccess response grant configured by higher layers indicates the repetition level for Msg3 PUSCH as given in Table 6.2-C for CEmodeA and Table 6.2-D for CEmodeB. 
<< End of the 3rd Change >>
<< Start of the 4th Change >>
[bookmark: _Toc415085452]7.1.6	Resource allocation
The UE shall interpret the resource allocation field depending on the PDCCH/EPDCCH DCI format detected. A resource allocation field in each PDCCH/EPDCCH includes two parts, a resource allocation header field and information consisting of the actual resource block assignment. 
PDCCH DCI formats 1, 2, 2A, 2B, 2C and 2D with type 0 and PDCCH DCI formats 1, 2, 2A, 2B, 2C and 2D with type 1 resource allocation have the same format and are distinguished from each other via the single bit resource allocation header field which exists depending on the downlink system bandwidth (subclause 5.3.3.1 of [4]), where type 0 is indicated by 0 value and type 1 is indicated otherwise. PDCCH with DCI format 1A, 1B, 1C and 1D have a type 2 resource allocation while PDCCH with DCI format 1, 2, 2A, 2B, 2C and 2D have type 0 or type 1 resource allocation. PDCCH DCI formats with a type 2 resource allocation do not have a resource allocation header field. 
EPDCCH DCI formats 1, 2, 2A, 2B, 2C and 2D with type 0 and EPDCCH DCI formats 1, 2, 2A, 2B, 2C and 2D with type 1 resource allocation have the same format and are distinguished from each other via the single bit resource allocation header field which exists depending on the downlink system bandwidth (subclause 5.3.3.1 of [4]), where type 0 is indicated by 0 value and type 1 is indicated otherwise. EPDCCH with DCI format 1A, 1B, and 1D have a type 2 resource allocation while EPDCCH with DCI format 1, 2, 2A, 2B, 2C and 2D have type 0 or type 1 resource allocation. EPDCCH DCI formats with a type 2 resource allocation do not have a resource allocation header field. 
MPDCCH with DCI format 6-1A utilizes a type 2 resource allocation. Resource allocation for PDCCH MPDCCH with DCI format 6-1B is given by the Resource block assignment field as described in [4]. MPDCCH with DCI format 6-2 assigns a set of six contiguously allocated localized virtual resource blocks within a narrowband. Localized virtual resource blocks are always used in case of MPDCCH with DCI format 6-1A, 6-1B, or 6-2. 
<< End of the 4th Change >>
<< Start of the 5th Change >>
[bookmark: _Toc415085459]7.1.7.1	Modulation order and redundancy version determination
< Unchanged parts are omitted >













For BL/CE UEs, the same redundancy version is applied to PDSCH transmitted in a given block of  consecutive subframes, if the PDSCH is not carrying carrying SystemInformationBlockType1-BR or other SI messages. The subframe number of the first subframe in each block of consecutive subframes, denoted as , satisfies , where  for FDD and  for TDD. Denote  as the subframe number of the first downlink subframe intended for PDSCH. The PDSCH transmission spans  consecutive subframes including non-BL/CE subframes where the PDSCH transmission is postponed.  Note that BL/CE subframe(s) refers to either BL/CE DL subframe(s) or BL/CE UL subframe(s).  For the  block of consecutive subframes, the redundancy version (rvidx) for PDSCH is determined according to Table 7.1.7.1-2 using , where  and. The  blocks of subframes are sequential in time, starting with  to which subframe belongs. For a BL/CE UE configured in CEModeA,  and  is determined by the ‘Redundancy version’ field in DCI format 6-1A. For a BL/CE UE configured with CEModeB,  for FDD and  for TDD, and .
Table 7.1.7.1-2: Redundancy version
	
RedundacyRedundancy version Index

	rvidx

	0
	0

	1
	2

	2
	3

	3
	1


<< End of the 5th Change >>
<< Start of the 6th Change >>
7.1.11	PDSCH subframe assignment for BL/CE using MPDCCH
A BL/CE UE shall upon detection of a MPDCCH with DCI format 6-1A/6-1B/6-2 intended for the UE, adjust the corresponding PDSCH transmission in subframe(s) n+ki with i = 0, 1, …, N-1 according to the MPDCCH, where
-	subframe n is the last subframe in which the MPDCCH is transmitted and is determined from the starting subframe of MPDCCH transmission and the DCI subframe repetition number field in the corresponding DCI; and


-	subframe(s) n+ki with i=0,1,…,N-1 are N consecutive BL/CE DL subframe(s) where, 2≤k0<k1<…,kN-1 and the value of  is determined by the repetition number field in the corresponding DCI, where are given in Table 7.1.11-1 and Table 7.1.11-2 ; 
If PDSCH carrying SystemInformationBlockType1-BR or other SI messages is transmitted in subframe n+ki, a BL/CE UE shall assume any other PDSCH in the subframe n+ki is dropped.
Table 7.1.11-1: PDSCH repetition levels  (DCI Format 6-1A)
	Higher layer pararameterparameter
‘pdsch-maxNumRepetitionCEmodeA’
	


	Not configured
	{1,2,4,8}

	16
	{1,4,8,16}

	32
	{1,4,16,32}



Table 7.1.11-2: PDSCH repetition levels (DCI Format 6-1B, 6-2)
	Higher layer pararameterparameter
‘pdsch-maxNumRepetitionCEmodeB’
	


	Not configured
	{4,8,16,32,64,128,256,512}

	192 
	{1,4,8,16,32,64,128,192}

	256 
	{4,8,16,32,64,128,192,256} 

	384 
	{4,16,32,64,128,192,256,384} 

	512 
	{4,16,64,128,192,256,384,512} 

	768 
	{8,32,128,192,256,384,512,768}

	1024 
	{4,8,16,64,128,256,512,1024} 

	1536 
	{4,16,64,256,512,768,1024,1536}

	2048 
	{4,16,64,128,256,512,1024,2048}



<< End of the 6th Change >>
<< Start of the 7th Change >>
[bookmark: _Toc415085481]7.3.2.1	TDD HARQ-ACK reporting procedure for same UL/DL configuration
< Unchanged parts are omitted >
For TDD and a BL/CE UE, 
-	if the UE is configured with csi-NumRepetitionCE equal to 1 and mPDCCH-NumRepetition equal to 1,
-	the UE behaviour for HARQ-ACK reporting is the same as that of a non-BL/CE UE with TDD, except:
-	PDCCH/EPDCCH is replaced by MPDCCH; and
-	DCI format 1/1A/1B/1D/2/2A/2B/2C/2D is replaced by DCI format 6-1A; and
-	DCI format 0/4 is replaced by DCI format 6-0A; and
-	PUCCH is transmitted in a set of BL/CE UL subframe(s) according to section 10.2 for TDD and BL/CE UEs;
-	else
-	the UE is not expected to receive more than one PDSCH transmission, or more than one of PDSCH and MPDCCH indicating downlink SPS releases, with transmission ending within subframe(s) [image: ], where [image: ] and [image: ] is defined in Table 10.1.3.1-1 intended for the UE; 
-	The UE behavior for HARQ-ACK reporting is ththe same astas that of a BL/CE UE with FDD, except:
-	PUCCH resource is determined according to section 10.1.3.1; and
-	PUCCH is transmitted in a set of BL/CE UL subframe(s) according to section 10.2 for TDD and BL/CE UEs.
If the BL/CE UE is configured in CEMode_A, and if the PDSCH is assigned by or semi-statically scheduled by a MPDCCH with DCI format 6-1A, the UE shall assume no PDSCH repetition if the higher layer parameter csi-NumRepetitionCE-r13 indicates one subframe.
<< End of the 7th Change >>
<< Start of the 8th Change >>
[bookmark: _Toc415085486]8.0	UE procedure for transmitting the physical uplink shared channel
< Unchanged parts are omitted >
A BL/CE UE shall upon detection on a given serving cell of an MPDCCH with DCI format 6-0A/6-0B intended for the UE, adjust the corresponding PUSCH transmission in subframe(s) n+ki with i = 0, 1, …, N-1 according to the MPDCCH, where
-	subframe n is the last subframe in which the MPDCCH is transmitted; and
-	x≤k0<k1<…,kN-1 and the value of [image: ] is determined by the repetition number field in the corresponding DCI, where [image: ]are given in Table 8-2b and Table 8-2c; and
-	in case N>1, subframe(s) n+ki with i=0,1,…,N-1 are N consecutive BL/CE UL subframe(s) starting with subframe n+x,  and in case N=1, k0=x; 
-	for FDD, x = 4; 
-	for TDD UL/DL configurations 1-6, or for TDD UL/DL configuration 0 and a BL/CE UE in CEModeB, the value of x is given as the value of k in Table 8-2 for the corresponding TDD UL/DL configuration; If the value x is not given in Table 8-2 for subframe n, denote subframe n’ as the first downlink/special subframe which has a value in Table 8-2 after subframe n, and substitute n with n’ in the above procedure for adjusting the PUSCH transmission.



-	for TDD UL/DL configuration 0 and a BL/CE UE in CEModeA and N=1, if the MSB of the UL index in the MPDCCH with DCI format 6-0A is set to 1, the value of x is given as the value of k in Table 8-2 for the corresponding TDD UL/DL configuration; if the LSB of the UL index in the MPDCCH with DCI format 6-0A is set to 1, x = 7. The UE is not expected to receive DCI format 6-0A with both the MSB and LSB of the UL index set to 1 when N>1. In case both the MSB and LSB of the UL index are set to 1, the HARQ process number of the PUSCH corresponding the MSB of the UL index is  and the HARQ process number of the PUSCH corresponding the LSB of the UL index is , where  is determinddetermined according to the HARQ process number field in DCI format 6-0A
-	The higher layer parameter ttiBundling is not applicable to BL/CE UEs.
-	For a BL/CE UE, in case a PUSCH transmission with a corresponding MPDCCH collides with a PUSCH transmission without a corresponding MPDCCH in a subframe n, the PUSCH transmission without a corresponding MPDCCH is dropped from subframe n.
-	For a BL/CE UE, in case of collision between at least one physical resource block to be used for PUSCH transmission and physical resource blocks corresponding to configured PRACH resources for BL/CE UEs or non-BL/CE UEs (defined in [3]) in a same subframe, the PUSCH transmission is dropped.

Table 8.2b: PUSCH repetition levels (DCI Format 6-0A)
	Higher layer pararameterparameter
‘pusch-maxNumRepetitionCEmodeA’
	[image: ]

	Not configured
	{1,2,4,8}

	16
	{1,4,8,16}

	32
	{1,4,16,32 }



Table 8.2c: PUSCH repetition levels (DCI Format 6-0B)
	Higher layer pararameterparameter
‘pusch-maxNumRepetitionCEmodeB’
	[image: ]

	Not configured
	{4,8,16,32,64,128,256,512}

	192 
	{1,4,8,16,32,64,128,192}

	256 
	{4,8,16,32,64,128,192,256} 

	384 
	{4,16,32,64,128,192,256,384} 

	512 
	{4,16,64,128,192,256,384,512} 

	768 
	{8,32,128,192,256,384,512,768}

	1024 
	{4,8,16,64,128,256,512,1024} 

	1536 
	{4,16,64,256,512,768,1024,1536}

	2048 
	{4,16,64,128,256,512,1024,2048}


<< End of the 8th Change >>
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