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Reason for change:
The DCIs for rel-16 eMTC multiple transport block scheduling include the Scheduling TBs for Unicast field (STUF), and a reference to 36.213 for definition of this jointly coded field. However, 36.213 only contains part of the definition.
Summary of change:
Include the missing aspects of the STUF definition in the rel-16 specs
Consequences if not approved:
eMTC multiple transport block scheduling is incomplete.
Relevant Agreements
From RAN1#99:
Agreement (CE mode A)
	Bits
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	 

	1 HARQ
	0
	0
	0
	0
	0
	HARQ ID
	NDI
	RV1
	FH1

	2 HARQS
	0
	0
	HARQ2 Index +8
	N1
	N2
	RV2-1
	RV/FH2-2
	 

	4 HARQS
	0
	HARQ4 index + 36
	N1
	N2
	N3
	N4
	 

	6 HARQS
	HARQ6 Index +27
	N1
	N2
	N3
	N4
	N5
	N6
	 

	8 HARQS
	1
	1
	1
	N1
	N2
	N3
	N4
	N5
	N6
	N7
	N8
	RV/FH8
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Where Hi is the scheduled HARQ ID in the set {0-7}
HARQ2 Index = nChoosek(8- H1,2)-H2+H1
HARQ4 Index = nChoosek (7- H1,4)+nChoosek (7- H2,3)+nChoosek(8- H3,2)- H4+H3
HARQ6 Index = nChoosek(8- H1,2)-H2+H1     H1 and H2 are the HARQ ID’s not scheduled.
RV1 is RV for H1 in the set {0,1,2,3}
FH1: Same behaviour as legacy frequency hopping bit. Set to 0 when frequency hopping and 64QAM are disabled
      If Repetition=1 and frequency hopping is enabled and 64QAM is not enabled then
RV2-1 indicates the RV for H1 in the set {0,2}
RV/FH2-2 indicates the RV for H2 in the set {0,2}
                       Else if Repetition=1 and 64QAM is enabled then
            RV2-1 indicates the RV for H1 and H2 in the set {0,2}
RV/FH2-2 indicates the extension to MCS table for 64QAM and RV for H2 is 0
                       Else if Repetition>1 and frequency hopping is enabled then
                          RV2-1 indicates the RV for H1 and H2 in the set {0,2}
RV/FH2-2 indicates if H1 and H2 are frequency hopped and RV for H2 starts at 0
                       Else
RV2-1 indicates the RV for H1 in the set {0,2}
RV/FH2-2 indicates the RV for H2 in the set {0,2}
                       End
RV/FH8: If Repetition=1 and frequency hopping is enabled and 64QAM is not enabled then
  RV/FH8 indicates the RV for H1 to H8 in the set {0,2}
                       Else if Repetition=1 and 64QAM is enabled then
  RV/FH8 indicates the extension to MCS table for 64QAM and RV for H1 to H8 is 0
                       Else if Repetition>1 and frequency hopping is enabled then 
  RV/FH8 indicates if H1 to H8 are frequency hopped and RV for H1 to H8 starts at 0
                       Else 
  RV/FH8 indicates the RV for H1 to H8 in the set {0,2}
                        End
Note RV in above means the starting RV


Agreement (CE mode B)
For CE mode B MTBG DCI design, for DL grant and full PRB UL grant and for Sub-PRB UL grant, the following bit map to indicate HARQ ID, # of HARQ, NDI, MCS:
	Bits
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	
	 

	1 HARQ
	0
	0
	0
	MCS
	HARQ1
	N1

	
	 

	2 HARQS
	0
	MCS+3 
	HARQ2 Index
	N1
	N2

	
	 

	3 HARQS
	MCS+15 
	HARQ3
	N2
	N3
	N4

	
	 

	4 HARQS
	MCS +52
	N1
	N2
	N3
	N4



where:
· HARQ1 = HARQ ID scheduled
· HARQ2 index = nChoosek(4- H1,2)-H2+H1
· HARQ3 = HARQ ID not scheduled
MCS is 11 legacy values for DL grant and 10 legacy values UL grant for full PRB and 8 legacy valued for UL grant for sub-PRB



5.3.3.1.10	Format 6-0A
DCI format 6-0A is used for the scheduling of PUSCH in one UL cell, for the indication of ACK feedback, and operation on preconfigured UL resources. 
The following information is transmitted by means of the DCI format 6-0A:
-	Flag format 6-0A/format 6-1A differentiation – 1 bit, where value 0 indicates format 6-0A and value 1 indicates format 6-1A
-	Frequency hopping flag – 1 bit, where value 0 indicates frequency hopping is not enabled and value 1 indicates frequency hopping is enabled as defined in subclause 5.3.4 of [2]. The field is not present if multi-TB-UL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3]. 
-	Number of resource units – 2 bits, where value '00' indicates the format 6-0A DCI uses PRB resource allocation, otherwise the DCI format 6-0A uses sub-PRB resource allocation as defined in subclause 8.1.6 of [3]. This field is present when ce-PUSCH-SubPRB-Config is configured by higher layers and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3]
-	Resource block assignment – 
-	If the format 6-0A DCI uses sub-PRB resource allocation:
-	+6 bits for PUSCH as defined in [3]
-	 MSB bits provide the narrowband index as defined in subclause 5.2.4 of [2] 
-	6 bits provide the resource allocation within the indicated narrowband using UL resource allocation type 5 as defined in subclause 8.1.6 of [3]


-	Else if flexible starting PRB for PUSCH resource allocation is enabled by higher layers with  equal to ,  bits for FDD PUSCH and  bits for TDD PUSCH provide the resource allocation using UL resource allocation type 0 as defined in subclause 8.1.1 of [3]
-	Otherwise,+5 bits for PUSCH as defined in [3]:
-	If the 5 LSB bits indicate a value not larger than 20 
-	 MSB bits provide the narrowband index as defined in subclause 5.2.4 of [2] 
-	5 bits provide the resource allocation using UL resource allocation type 0 within the indicated narrowband
-	Otherwise,
-	+5 bits provide the resource allocation using UL resource allocation type 4 as defined in subclause 8.1.5 of[ 3]
If format 6-0A CRC is scrambled by PUR-RNTI and Resource block assignment is set to all ones, the remaining fields are set as follows:
-	ACK or Fallback indicator – 1 bit, where value 0 indicates ACK and value 1 indicates fallback as defined in subclause 9.1.5.3 of [3]
-	PUSCH repetition adjustment – 2 bits as defined in subclause 8.0 of [3]
-	Timing advance adjustment – 6 bits as defined in subclause 4.2.3 of [3]. The field is only present if ACK or Fallback indicator is set to 0.
-	All the remaining bits in format 6-0A are set to zero
Otherwise 
-	Modulation and coding scheme – 3 or 4 bits as defined in subclause 8.6 of [3] . The 3-bit field applies when the format 6-0A DCI uses sub-PRB resource allocation, otherwise the 4-bit field applies.
-	Repetition number – 2 or 3 bits as defined in subclause 8.0 of [3]. The 3-bit field applies when ce-pdsch-puschEnhancement-config is configured by higher layers, otherwise the 2-bit field applies.
-	HARQ process number – 3 bits. The field is not present if multi-TB-UL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3]. 
-	New data indicator – 1 bit. The field is not present if multi-TB-UL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3].
-	Redundancy version – 2 bits. The field is not present if multi-TB-UL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3].
-	TPC command for scheduled PUSCH – 2 bits as defined in subclause 5.1.1.1 of [3]
-	UL index – 2 bits as defined in subclauses 5.1.1.1, 7.2.1, 8 and 8.4 of [3] (this field is present only for TDD operation with uplink-downlink configuration 0)
-	Downlink Assignment Index (DAI) – 2 bits as defined in subclause 7.3 of [3] (This field is present only for cases with TDD primary cell and either TDD operation with uplink-downlink configurations 1-6 or FDD operation. This field is reserved when the configured maximum repetition number is larger than 1 for MPDCCH, or when the higher layer parameter csi-NumRepetitionCE-r13 indicates more than one subframe)
-	CSI request – 1 bit as defined in subclause 7.2.1 of [3]. This field is reserved if the format 6-0A DCI uses sub-PRB resource allocation.
-	SRS request –1 bit. The interpretation of this field is provided in subclause 8.2 of [3]
-	DCI subframe repetition number – 2 bits as defined in subclause 9.1.5 of [3] 
-	Modulation order override – 1 bit as defined in subclause 8.6.1 of [3]. This field is only present when ce-pdsch-puschEnhancement-config is configured by higher layers
-	Scheduling TBs for Unicast – 12 bits as defined in subclause 7.1 of [3]. This field is only present if multi-TB-UL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3].
	-	If one TB is scheduled
		-	5 bits set to zero
		-	HARQ process number – 3 bits
		-	New data indicator – 1 bit
		-	Redundancy version – 2 bits
-	Frequency hopping flag – 1 bit, where value 0 indicates frequency hopping is not enabled and value 1 indicates frequency hopping is enabled as defined in subclause 5.3.4 of [2]. If frequency hopping is not enabled by higher layers, this field is set to 0.
	-	If two TBs are scheduled
		-	2 bits set to zero
-	HARQ index with offset – 6 bits provide the HARQ index + offset, with an offset of +8 and HARQ index as defined in 8.0 of [3]
		-	New data indicators – 2 bits, one for each scheduled TB in increasing order of HARQ process ID
		-	Redundancy version for TB 1 – 1 bit
-	Redundancy version for TB 2 – 1 bit. If Repetition number is > 1 and frequency hopping is enabled by higher layers then this bit is a Frequency hopping flag for the TBs, and TB2 uses the redundancy version for TB1.
	-	If four TBs are scheduled
		-	1 bit set to zero
-	HARQ index with offset – 7 bits provide the HARQ index + offset, with an offset of +36 and HARQ index as defined in 8.0 of [3]
		-	New data indicators – 4 bits, one for each scheduled TB in increasing order of HARQ process ID
	-	If six TBs are scheduled
-	HARQ index with offset – 6 bits provide the HARQ index + offset, with an offset of +27 and HARQ index as defined in 8.0 of [3]
[bookmark: _Hlk32590568]		-	New data indicators – 6 bits, one for each scheduled TB in increasing order of HARQ process ID
	-	If eight TBs are scheduled
		-	3 bits set to one
		-	New data indicators – 8 bits, one for each scheduled TB in increasing order of HARQ process ID
-	Redundancy version for all TBs – 1 bit. If Repetition number is > 1 and frequency hopping is enabled by higher layers then this bit is a Frequency hopping flag for the TBs, and the redundancy version for all TBs starts at 0.
-	Resource reservation – 1 bit as defined in x.x of [3]. This field is only present if higher layer parameter ce-reserved-resource-UL-time is configured and the CRC of the DCI is scrambled by C-RNTI (except during random access) or SPS-C-RNTI.
If multi-TB-UL-config is not enabled and the Resource block assignment in format 6-0A is set to all ones, or multi-TB-UL-config is enabled and the 6 MSB bits of the Scheduling TBs for Unicast Field are set to '110111', format 6-0A is used for the indication of ACK feedback, and all the remaining bits except Flag format 6-0A/format 6-1A differentiation and DCI subframe repetition number are set to zero.
If the number of information bits in format 6-0A mapped onto a given search space is less than the payload size of format 6-1A for scheduling the same serving cell and mapped onto the same search space (including any padding bits appended to format 6-1A), zeros shall be appended to format 6-0A until the payload size equals that of format 6-1A.
[bookmark: _Toc10818794][bookmark: _Toc20409204][bookmark: _Toc29387745][bookmark: _Toc29388774]5.3.3.1.11	Format 6-0B
DCI format 6-0B is used for the scheduling of PUSCH in one UL cell, for the indication of ACK feedback, and operation on preconfigured UL resources. 
The following information is transmitted by means of the DCI format 6-0B:
-	Flag for format 6-0B/format 6-1B differentiation – 1 bit, where value 0 indicates format 6-0B and value 1 indicates format 6-1B
-	Flag for sub-PRB resource allocation – 1 bit, where value 1 indicates the format 6-0B DCI uses sub-PRB resource allocation and value 0 indicates the format 6-0B DCI does not use sub-PRB resource allocation. This field is present when ce-PUSCH-SubPRB-Config is configured by higher layers and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3].
-	Modulation and coding scheme – 4 bits as defined in subclause 8.6 of [3]. The field is only present if format 6-0B CRC is scrambled by PUR-RNTI and for not sub-PRB resource allocation.
-	Resource block assignment – The field is not present if format 6-0B CRC is scrambled by PUR-RNTI and Modulation and coding scheme is set to all ones for not sub-PRB resource allocation.
-	If the flag for sub-PRB resource allocation is set to 1: 

-	+4 bits for PUSCH as defined in [3]

-	 MSB bits provide the narrowband index as defined in subclause 5.2.4 of [2] 
-	4 bits provide the resource allocation within the indicated narrowband using UL resource allocation type 5 as defined in subclause 8.1.6 of [3]
-	Otherwise, +3 bits for PUSCH as defined in [3]:
-	 MSB bits provide the narrowband index as defined in subclause 5.2.4 of [2] 
-	3 bits provide the resource allocation within the indicated narrowband as specified in subclause 8.1.3 of [3] 
If format 6-0B CRC is scrambled by PUR-RNTI and Resource block assignment is set to all ones for sub-PRB resource allocation or Modulation and coding scheme is set to all ones for not sub-PRB resource allocation, the remaining fields are set as follows:
-	ACK or Fallback indicator – 1 bit, where value 0 indicates ACK and value 1 indicates fallback as defined in subclause 9.1.5.3 of [3]
-	PUSCH repetition adjustment – 3 bits as defined in subclause 8.0 of [3]
-	Timing advance adjustment – 6 bits as defined in subclause 4.2.3 of [3]. The field is only present if ACK or Fallback indicator is set to 0.
-	All the remaining bits in format 6-0B are set to zero
Otherwise 
-	Modulation and coding scheme – 3 or 4 bits as defined in subclause 8.6 of [3]. The 3-bit field applies when the flag for sub-PRB resource allocation is present and set to 1, otherwise the 4-bit field applies. The field is not present if multi-TB-UL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3], or if format 6-0B CRC is scrambled by PUR-RNTI and for not sub-PRB resource allocation.
-	Number of resource units – 1 bit as defined in subclause 8.1.6 of [3]. This field is present when the flag for sub-PRB resource allocation is present and is reserved when the flag for sub-PRB resource allocation is set to 0.
-	Repetition number – 3 bits as defined in subclause 8.0 of [3]
-	HARQ process number – 1 bit. The field is not present if multi-TB-UL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3]. 
-	New data indicator – 1 bit. The field is not present if multi-TB-UL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3].
-	DCI subframe repetition number – 2 bits as defined in subclause 9.1.5 of [3] 
-	Scheduling TBs for Unicast – 10 bits as defined in subclause 7.1 of [3]. This field is only present if multi-TB-UL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3].
	-	If one TB is scheduled
		-	3 bits set to zero
		-	Modulation and coding scheme – 4 bits
		-	HARQ process number – 2 bits
		-	New data indicator – 1 bit
	-	If two TBs are scheduled
		-	1 bit set to zero
-	Modulation and coding scheme with offset – 4 bits provide the Modulation and coding scheme + offset, with an offset of +3
		-	HARQ index – 3 bits provide the HARQ index as defined in 8.0 of [3]
		-	New data indicators – 2 bits, one for each scheduled TB in increasing order of HARQ process ID
	-	If three TBs are scheduled
-	Modulation and coding scheme with offset – 5 bits provide the Modulation and coding scheme + offset, with an offset of +15
		-	HARQ index – 2 bits provide the HARQ index as defined in 8.0 of [3]
		-	New data indicators – 3 bits, one for each scheduled TB in increasing order of HARQ process ID
	-	If four TBs are scheduled
-	Modulation and coding scheme with offset – 6 bits provide the Modulation and coding scheme + offset, with an offset of +52
		-	New data indicators – 4 bits, one for each scheduled TB in increasing order of HARQ process ID
-	Resource reservation – 1 bit as defined in x.x of [3]. This field is only present if higher layer parameter ce-reserved-resource-UL-time is configured and the CRC of the DCI is scrambled by C-RNTI (except during random access).
If multi-TB-UL-config is not enabled and the Modulation and coding scheme in format 6-0B is 4 bits and set to all ones, or multi-TB-UL-config is enabled and the 6 MSB bits of the Scheduling TBs for Unicast Field are set to '111111', format 6-0B is used for the indication of ACK feedback, and all the remaining bits except Flag for format 6-0B/format 6-1B differentiation and DCI subframe repetition number are set to zero. 
If the number of information bits in format 6-0B mapped onto a given search space is less than the payload size of format 6-1B for scheduling the same serving cell and mapped onto the same search space (including any padding bits appended to format 6-1B), zeros shall be appended to format 6-0B until the payload size equals that of format 6-1B.
[bookmark: _Toc10818795][bookmark: _Toc20409205][bookmark: _Toc29387746][bookmark: _Toc29388775]5.3.3.1.12	Format 6-1A
DCI format 6-1A is used for the compact scheduling of one PDSCH codeword in one cell, random access procedure initiated by a PDCCH order, notifying SC-MCCH change, operation on preconfigured UL resources, and direct indication. The DCI corresponding to a PDCCH order can be carried by MPDCCH.
The following information is transmitted by means of the DCI format 6-1A: 
Format 6-1A is used for direction indication only if the DCI CRC is scrambled by SI-RNTI and ce-etws-cmas-config is configured by higher layers, and all the remaining fields are set as follows:
-	Direct Indication information – 8 bits provide direct indication of fields, as defined in [6] 
-	Zeros are added until the size is equal to that of format 6-1A scrambled with C-RNTI when format 6-1A is mapped onto the common search space
Otherwise,
-	Flag format 6-0A/format 6-1A differentiation – 1 bit, where value 0 indicates format 6-0A and value 1 indicates format 6-1A
Format 6-1A is used for random access procedure initiated by a PDCCH order only if format 6-1A CRC is scrambled with C-RNTI and all the remaining fields are set as follows:
-	Resource block assignment – +5 bits, where all bits shall be set to 1
-	Preamble Index – 6 bits
-	PRACH Mask Index – 4 bits, [5]
-	Starting CE level – 2 bits provide the PRACH starting CE level as defined in [5]
-	All the remaining bits in format 6-1A for compact scheduling assignment of one PDSCH codeword are set to zero
Otherwise, 
-	Frequency hopping flag – 1 bit, where value 0 indicates frequency hopping is not enabled and value 1 indicates frequency hopping is enabled as defined in subclause 6.4.1 of [2]. If the UE is configured with 64QAM for PDSCH and the repetition number field indicates no PDSCH repetition, this field is the MSB bit of the extended Modulation and coding scheme field, as specified in Table 7.1.7.1-1 of [3]. The field is not present if multi-TB-DL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3].
-	Resource block assignment flag – 1 bit. This field is only present when the higher layer parameter ce-pdsch-maxBandwidth-config is configured and set to 20 MHz and the DCI is mapped onto the UE-specific search space given by the C-RNTI as defined in [3].
-	Resource block assignment –
-	If ce-pdsch-maxBandwidth-config is set to 5 MHz or mpdcch-PDSCH-MaxBandwidth-SC-MTCH is set to 24 PRBs or the resource block assignment flag is set to 1, and the DCI is mapped onto the UE-specific search space given by the C-RNTI as defined in [3],
-	If ,  bits for PDSCH as defined in [3]:
-	 MSB bits provide the starting narrowband index as defined in subclause 6.2.7 of [2]
-	3 bit bitmap provides additional allocated narrowbands among the three narrowbands following the starting narrowband. The order of the bitmap to narrowband index mapping is such that the first narrowband after the starting narrowband to the third narrowband after the starting narrowband are mapped to MSB to LSB of the bitmap.
-	5 bits provide the same resource allocation using DL resource allocation type 2 within each of the allocated narrowbands. 
-	Else if  , + 5 bits for PDSCH as defined below:
-	 MSB bits provide a bitmap of allocated narrowbands. The order of the bitmap to narrowband index mapping is such that narrowband index  to are mapped to MSB to LSB of the bitmap.
-	5 bits provide the same resource allocation using DL resource allocation type 2 within each of the allocated narrowbands
-	Otherwise, 5 bits for PDSCH as defined below:
-	5 bits provide resource allocation using DL resource allocation type 2
-	Else if the resource block assignment flag is set to 0: 
-	 bits provide the RBG bitmap as defined in subclause 7.1.6.1 of [3], where S = 9 if  and S = 6 otherwise
-	Reserved information bits are added until the size is equal to the size of the resource block assignment with resource block assignment flag is set to 1
-	Otherwise, +5 bits for PDSCH as defined in [3]:
-	 MSB bits provide the narrowband index as defined in subclause 6.2.7 of [2] 
-	5 bits provide the resource allocation using DL resource allocation type 2 within the indicated narrowband
-	Modulation and coding scheme – 4 bits as defined in subclause 7.1.7 of [3]
-	Repetition number – 2 bits as defined in subclause 7.1.11 of [3] 
-	Number of scheduled TB for SC-MTCH – 3 bits, indicating from 1 to 8 TBs. This field is only present if higher layer parameter multi-TB-SC-MTCH-config is enabled and the CRC of the DCI is scrambled by G-RNTI.
-	HARQ process number – 3 bits (for cases with FDD primary cell), 4 bits (for cases with TDD primary cell, or for cases with FDD primary cell when ce-pdsch-tenProcesses-config is configured by higher layers and the DCI is mapped onto the UE-specific search space given by the C-RNTI as defined in [3]). This field is not present when the format 6-1A CRC is scrambled with G-RNTI, or if multi-TB-DL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3].
-	New data indicator – 1 bit. This field is not present when the format 6-1A CRC is scrambled with G-RNTI, or if multi-TB-DL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3].
-	Redundancy version – 2 bits. The field is not present if multi-TB-DL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3].
-	TPC command for PUCCH – 2 bits as defined in subclause 5.1.2.1 of [3] . This field is not present when the format 6-1A CRC is scrambled with G-RNTI.
-	If the format 6-1A CRC is scrambled by RA-RNTI:
-	The most significant bit of the TPC command is reserved.
-	The least significant bit of the TPC command indicates column of the TBS table defined of [3].
-	If least significant bit is 0 then = 2 else = 3.
-	Else
-	The two bits including the most significant bit indicate the TPC command
-	Downlink Assignment Index – number of bits as specified in Table 5.3.3.1.2-2. This field is reserved when the configured maximum repetition number is larger than 1 for MPDCCH, and not present when the format 6-1A CRC is scrambled with G-RNTI, or when the higher layer parameter csi-NumRepetitionCE-r13 indicates more than one subframe.
-	Antenna port(s) and scrambling identity – 2 bits indicating the values 0 to 3, as specified in Table 5.3.3.1.5C-1. This field is present only if PDSCH transmission is configured with TM9 for DCI formats scheduling PDSCH which are mapped onto the UE specific search space given by the C-RNTI as defined in [3].
-	SRS request –1 bit. The interpretation of this field is provided in subclause 8.2 of [3]
-	TPMI information for precoding – number of bits as specified in Table 5.3.3.1.3A-1. 
-	TPMI information indicates which codebook index is used in Table 6.3.4.2.3-1 or Table 6.3.4.2.3-2 of [2] corresponding to the single-layer transmission. This field is present only if PDSCH transmission is configured with TM6 for DCI formats scheduling PDSCH which are mapped onto the UE specific search space given by the C-RNTI as defined in [3].
-	PMI confirmation for precoding – 1 bit as specified in Table 5.3.3.1.3A-2. This field is present only if PDSCH transmission is configured with TM6 for DCI formats scheduling PDSCH which are mapped onto the UE specific search space given by the C-RNTI as defined in [3].
-	HARQ-ACK resource offset – 0 or 2 bits as defined in subclause 10.1 of [3] (this field is 0 bits if Information for SC-MCCH change notification is present)
-	Information for SC-MCCH change notification – 2 bits as defined in subclause 5.8a of [6] (this field is present if the format 6-1A CRC is scrambled with G-RNTI)
-	DCI subframe repetition number – 0 or 2 bits as defined in subclause 9.1.5 of [3] (this field is 0 bits if Transport blocks in a bundle is present)
-	Transport blocks in a bundle – 0 or 2 bits as defined in subclause 7.3.1 of [3] (this field is 2 bits when DCI Field "HARQ-ACK bundling flag" is set to 1, and the DCI is mapped onto the UE-specific search space given by the C-RNTI as defined in [3]. Otherwise this field is 0 bits) 
-	HARQ-ACK bundling flag – 1 bit, where value 0 indicates HARQ-ACK bundling is not enabled and value 1 indicates HARQ-ACK bundling is enabled as defined in subclause 7.3 of [3]. This field is only present when the higher layer parameter ce-HarqAckBundling-config is configured and the DCI is mapped onto the UE-specific search space given by the C-RNTI as defined in [3].
-	HARQ-ACK delay – 3 bits as defined in 7.3 of [3]. This field is only present when the higher layer parameter ce-schedulingEnhancement-config or ce-HarqAckBundling-config is configured and the DCI is mapped onto the UE-specific search space given by the C-RNTI as defined in [3]. 
-	Multi-TB HARQ-ACK bundling size – 2 bits as defined in 7.3 of [3]. This field is only present if higher layer parameter multi-TB-DL-config is configured as enabled and higher layer parameter multi-TB-DL-HARQ-bundling is configured and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3].
-	Scheduling TBs for Unicast – 12 bits as defined in subclause 7.1 of [3]. This field is only present if multi-TB-DL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3].
	-	If one TB is scheduled
		-	5 bits set to zero
		-	HARQ process number – 3 bits
		-	New data indicator – 1 bit
		-	Redundancy version – 2 bits
-	Frequency hopping flag – 1 bit, where value 0 indicates frequency hopping is not enabled and value 1 indicates frequency hopping is enabled as defined in subclause 6.4.1 of [2]. If the UE is configured with 64QAM for PDSCH and the repetition number field indicates no PDSCH repetition, this field is the MSB bit of the extended Modulation and coding scheme field, as specified in Table 7.1.7.1-1 of [3]. If the UE is not configured with 64QAM for PDSCH and frequency hopping is not enabled by higher layers, this field is set to 0.
	-	If two TBs are scheduled
		-	2 bits set to zero
-	HARQ index with offset – 6 bits provide the HARQ index + offset, with an offset of +8 and HARQ index as defined in 7.1.7.2 of [3]
		-	New data indicators – 2 bits, one for each scheduled TB in increasing order of HARQ process ID
		-	Redundancy version for TB 1 – 1 bit
-	Redundancy version for TB 2 – 1 bit. If the UE is configured with 64QAM for PDSCH and the repetition number field indicates no PDSCH repetition then this bit is the MSB bit of the extended Modulation and coding scheme field. If Repetition number is > 1 and frequency hopping is enabled by higher layers then this bit is a Frequency hopping flag for the TBs. In these cases TB2 uses the redundancy version for TB1.
	-	If four TBs are scheduled
		-	1 bit set to zero
-	HARQ index with offset – 7 bits provide the HARQ index + offset, with an offset of +36 and HARQ index as defined in 7.1.7.2 of [3]
		-	New data indicators – 4 bits, one for each scheduled TB in increasing order of HARQ process ID
	-	If six TBs are scheduled
-	HARQ index with offset – 6 bits provide the HARQ index + offset, with an offset of +27 and HARQ index as defined in 7.1.7.2 of [3]
		-	New data indicators – 6 bits, one for each scheduled TB in increasing order of HARQ process ID
	-	If eight TBs are scheduled
		-	3 bits set to one
		-	New data indicators – 8 bits, one for each scheduled TB in increasing order of HARQ process ID
-	Redundancy version for all TBs – 1 bit. If the UE is configured with 64QAM for PDSCH and the repetition number field indicates no PDSCH repetition then this bit is the MSB bit of the extended Modulation and coding scheme field. If Repetition number is > 1 and frequency hopping is enabled by higher layers then this bit is a Frequency hopping flag for the TBs. In these cases the redundancy version for all TBs starts at 0.
-	Multi-TB HARQ processes group – 1 bit, where value 0 indicates that the Scheduling TBs for Unicast Field applies to the first group of 8 HARQ process and value 1 indicates the second group. This field is only present for TDD operation with more than 8 maximum processes and if the Scheduling TBs for Unicast Field is present.
-	Resource reservation – 1 bit as defined in x.x of [3]. This field is only present if higher layer parameter ce-reserved-resource-DL-time or ce-reserved-resource-DL-freq is configured and the CRC of the DCI is scrambled by C-RNTI (except during random access) or SPS-C-RNTI.
When the format 6-1A CRC is scrambled with a RA-RNTI, then the following fields among the fields above are reserved:
-	HARQ process number
-	New data indicator
-	Downlink Assignment Index 
-	HARQ-ACK resource offset
If the UE is not configured to decode MPDCCH with CRC scrambled by the C-RNTI and the format 6-1A CRC is not scrambled with a G-RNTI, and the number of information bits in format 6-1A is less than that of format 6-0A, zeros shall be appended to format 6-1A until the payload size equals that of format 6-0A.
If the UE is configured to decode MPDCCH with CRC scrambled by the C-RNTI and the format 6-1A CRC is not scrambled with a G-RNTI, and the number of information bits in format 6-1A mapped onto a given search space is less than that of format 6-0A for scheduling the same serving cell and mapped onto the same search space, zeros shall be appended to format 6-1A until the payload size equals that of format 6-0A.
[bookmark: _Toc10818796][bookmark: _Toc20409206][bookmark: _Toc29387747][bookmark: _Toc29388776]5.3.3.1.13	Format 6-1B
DCI format 6-1B is used for the scheduling of one PDSCH codeword in one cell, notifying SC-MCCH change, and operation on preconfigured UL resources.
The following information is transmitted by means of the DCI format 6-1B: 
Format 6-1B is used for direction indication only if the DCI CRC is scrambled by SI-RNTI and ce-etws-cmas-config is configured by higher layers, and all the remaining fields are set as follows:
-	Direct Indication information – 8 bits provide direct indication of fields, as defined in [6] 
-	Zeros are added until the size is equal to 14+  [image: ] +1 bits
Otherwise,
-	Flag for format 6-0B/format 6-1B differentiation – 1 bit, where value 0 indicates format 6-0B and value 1 indicates format 6-1B
Format 6-1B is used for random access procedure initiated by a PDCCH order only if format 6-1B CRC is scrambled with C-RNTI and all the remaining fields are set as follows:
-	Reserved bits – +2 bits, where all bits shall be set to 1
-	Preamble Index – 6 bits
-	PRACH Mask Index – 4 bits [5]
-	Starting CE level – 2 bits provide the PRACH starting CE level as defined in [5]
-	All the remaining bits in format 6-1B for compact scheduling assignment of one PDSCH codeword are set to zero
Otherwise, 
-	Modulation and coding scheme – 4 bits as defined in subclause 7.1.7 of [3] . The field is not present if multi-TB-DL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3].
-	Resource block assignment –
-	If ce-pdsch-maxBandwidth-config is set to 5 MHz or mpdcch-PDSCH-MaxBandwidth-SC-MTCH is set to 24 PRBs, 
-	If ,  bits for PDSCH as defined in [3]:
-	 MSB bits provide the wideband index as defined in subclause 6.2.7 of [2]
-	4 bits provide a narrowband bitmap for resource allocation within the indicated wideband
-	Otherwise, bits for PDSCH as defined below:
-	if = 1, 1 bit provides the resource allocation within the narrowband, where value 0 indicates RBs with PRB index {0, 1, 2, 3} and value 1 indicates that all 6 PRBs are used.
-	Otherwise, bits provide allocated narrowbands
-	Else if ce-pdsch-maxBandwidth-config is set to 20 MHz,
-	If ,  bits for PDSCH as defined in [3]:
-	 bits provide a wideband combination index as defined in subclause 7.1.6 of [3]
-	4 bits provide a narrowband bitmap for resource allocation within each indicated wideband
-	Otherwise,  bits for PDSCH as defined in [3]:
-	If = 1, 1 bit provides the resource allocation within the narrowband, where value 0 indicates RBs with PRB index {0, 1, 2, 3} and value 1 indicates that all 6 PRBs are used.
-	Otherwise,  bits provide a narrowband bitmap for resource allocation
-	Otherwise, +1 bits for PDSCH as defined in [3]:
-	 MSB bits provide the narrowband index as defined in subclause 6.2.7 of [2] 
-	1 bit provides the resource allocation within the indicated narrowband, where value 0 indicates RBs with PRB index {0, 1, 2, 3} and value 1 indicates that all 6 PRBs are used.
-	Repetition number – 3 bits as defined in subclause 7.1.11 of [3] 
-	Number of scheduled TB for SC-MTCH – 3 bits, indicating from 1 to 8 TBs. This field is only present if higher layer parameter multi-TB-SC-MTCH-config is enabled and the CRC of the DCI is scrambled by G-RNTI.
-	HARQ process number – 1 bit. This field is not present when the format 6-1B CRC is scrambled with G-RNTI, or if multi-TB-DL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3].
-	New data indicator – 1 bit. This field is not present when the format 6-1B CRC is scrambled with G-RNTI, or if multi-TB-DL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3].
-	HARQ-ACK resource offset – 0 or 2 bits as defined in subclause 10.1 of [3] (this field is 0 bits if Information for SC-MCCH change notification is present)
-	Information for SC-MCCH change notification – 2 bits as defined in subclause 5.8a of [6] (this field is present if the format 6-1B CRC is scrambled with G-RNTI)
-	DCI subframe repetition number –2 bits as defined in subclause 9.1.5 of [3] 
-	Scheduling TBs for Unicast – 10 bits as defined in subclause 7.1 of [3]. This field is only present if multi-TB-DL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3].
	-	If one TB is scheduled
		-	3 bits set to zero
		-	Modulation and coding scheme – 4 bits
		-	HARQ process number – 2 bits
		-	New data indicator – 1 bit
	-	If two TBs are scheduled
		-	1 bit set to zero
-	Modulation and coding scheme with offset – 4 bits provide the Modulation and coding scheme + offset, with an offset of +3
		-	HARQ index – 3 bits provide the HARQ index as defined in 7.1.7.2 of [3]
		-	New data indicators – 2 bits, one for each scheduled TB in increasing order of HARQ process ID
	-	If three TBs are scheduled
-	Modulation and coding scheme with offset – 5 bits provide the Modulation and coding scheme + offset, with an offset of +15
		-	HARQ index – 2 bits provide the HARQ index as defined in 7.1.7.2 of [3]
		-	New data indicators – 3 bits, one for each scheduled TB in increasing order of HARQ process ID
	-	If four TBs are scheduled
-	Modulation and coding scheme with offset – 6 bits provide the Modulation and coding scheme + offset, with an offset of +52
		-	New data indicators – 4 bits, one for each scheduled TB in increasing order of HARQ process ID
-	Resource reservation – 1 bit as defined in x.x of [3]. This field is only present if higher layer parameter ce-reserved-resource-DL-time or ce-reserved-resource-DL-freq is configured and the CRC of the DCI is scrambled by C-RNTI (except during random access).
When the format 6-1B CRC is scrambled with a RA-RNTI then the following fields among the fields above are reserved:
-	HARQ process number
-	New data indicator
-	HARQ-ACK resource offset
If the UE is not configured to decode MPDCCH with CRC scrambled by the C-RNTI and the format 6-1B CRC is not scrambled with a G-RNTI, and the number of information bits in format 6-1B is less than that of format 6-0B, zeros shall be appended to format 6-1B until the payload size equals that of format 6-0B.
If the UE is configured to decode MPDCCH with CRC scrambled by the C-RNTI and the format 6-1B CRC is not scrambled with a G-RNTI, and the number of information bits in format 6-1B mapped onto a given search space is less than that of format 6-0B for scheduling the same serving cell and mapped onto the same search space, zeros shall be appended to format 6-1B until the payload size equals that of format 6-0B.
[bookmark: _Toc10818797][bookmark: _Toc20409207][bookmark: _Toc29387748][bookmark: _Toc29388777]5.3.3.1.14	Format 6-2
DCI format 6-2 is used for paging, direct indication, scheduling of one PDSCH codeword carrying SC-MCCH in one cell, and notifying SC-MCCH change.
The following information is transmitted by means of the DCI format 6-2:
-	If the format 6-2 CRC is scrambled by P-RNTI:
-	Flag for paging/direct indication differentiation – 1 bit, with value 0 for direct indication and value 1 for paging
-	Else if the format 6-2 CRC is scrambled by a SC-RNTI:
-	Information for SC-MCCH change notification – 1 bit as defined in subclause 5.8a of [6]
-	If the format 6-2 CRC is scrambled by P-RNTI and Flag=0: 
-	Direct Indication information – 8 bits provide direct indication of system information update and other fields, as defined in [6] 
-	Reserved information bits are added until the size is equal to that of format 6-2 with Flag=1
-	If the format 6-2 CRC is scrambled by P-RNTI and Flag=1, or if the format 6-2 CRC is scrambled by SC-RNTI:
-	Resource block assignment –  bits for the narrowband index as defined in subclause 7.1.6 of [3]
-	Modulation and coding scheme – 3 bits as defined in subclause 7.1.7 of [3]
-	Repetition number – 3 bits as defined in subclause 7.1.11 of [3]
-	DCI subframe repetition number – 2 bits as defined in subclause 9.1.5 of [3]
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