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Introduction
RAN1#100bis-e discussed the determination of MCS, RV and HARQ ID for Multi-TB scheduling for Rel-16 LTE-MTC in the email discussion “[100b-e-LTE-eMTC5-Multi-TB-01] TBS/MCS/RV determination”. For more background information, see “Issue #1” in the email discussion summary in R1-2002796. This contribution presents a 36.213 TP based on the outcome of the discussion.
	Reason for change:
	RAN1#100e agreed on the text proposal on HARQ/NDI/RV/FH encoding for 36.212 in R1-2001086, but the corresponding 36.213 text was not updated at the time.

	
	

	Summary of change:
	The 36.213 text for determination of MCS, RV and HARQ ID is updated to take the HARQ/NDI/RV/FH encoding in 36.212 into account.

	
	

	Consequences if not approved:
	Determination of MCS, RV and HARQ ID for multi-TB scheduling may be incorrectly implemented.

	
	

	Clauses affected:
	7.1.7, 7.1.7.1, 7.1.7.2, 8.0, 8.6.1



Text proposal for 36.213 on determination of MCS
Motivation: According to the agreement in the RAN1#99 meeting, 64-QAM can be indicated for multi-TB scheduling only if NTB=1, 2, or 8 is scheduled by the corresponding DCI; 5 bits can be used for MCS determination. Otherwise, when NTB= 4 or 6 is scheduled, only 4 bits can be used for MCS indication. As of the current 36.213 spec, MCS determining rule by NTB have not yet been captured. Thus, modification is needed to clarify the MCS behavior.
---------------------------------------------------- Start of Text Proposal ---------------------------------------------------
7.1.7	Modulation order and transport block size determination 
To determine the modulation order and transport block size(s) in the physical downlink shared channel, the UE shall first
-	if the UE is a BL/CE UE
-	if PDSCH is assigned by MPDCCH DCI format 6-1A
-	if the UE is configured with higher layer parameter ce-PDSCH-64QAM-Config-r15 and the DCI is mapped onto the UE specific search space and the repetition number field in the DCI indicates PDSCH repetition level 1 
-  if “Scheduling TBs for Unicast” field in DCI format 6-1A is present and either 4 or 6 TBs are scheduled by the corresponding DCI, 

	-  read the 4-bit “modulation and coding scheme ()" field in the DCI
	-  the UE is not expected to receive a DCI format 6-1A indicating [image: ]

-	otherwise, read the 5-bit extended "modulation and coding scheme ()" field in the DCI
-	otherwise
-	read the 4-bit "modulation and coding scheme ([image: ])" field in the DCI
-	The UE is not expected to receive a DCI format 6-1A indicating [image: ]
-	else if PDSCH is assigned by MPDCCH DCI format 6-2
-	read the 3-bit "modulation and coding scheme ([image: ])" field in the DCI
-	The UE is not expected to receive a DCI format 6-2 indicating [image: ]
-	else if PDSCH is assigned by MPDCCH DCI format 6-1B
-	read the 4-bit "modulation and coding scheme ([image: ])" field in the DCI and set [image: ]=[image: ]. 
-	else if PDSCH carriers SystemInformationBlockType1-BR
-	set [image: ] to the value of the parameter schedulingInfoSIB1-BR configured by higher-layers
-	otherwise
-	read the 5 or 6-bit "modulation and coding scheme" field ([image: ]) in the DCI
<Unchanged parts are omitted>
---------------------------------------------------- End of Text Proposal ---------------------------------------------------

Text proposal for 36.213 on determination of RV
Motivation: According to the agreement in the RAN1#99 meeting, RV can be indicated for multi-TB scheduling only if NTB=1, 2, or 8 is scheduled by the corresponding DCI. Also, detail method of determining RV are different for each case.
---------------------------------------------------- Start of Text Proposal ---------------------------------------------------
[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 [image: ] consecutive subframes, if the PDSCH is not carrying SystemInformationBlockType1-BR or SI message. The subframe number of the first subframe in each block of [image: ]consecutive subframes, denoted as [image: ], satisfies [image: ], where [image: ] for FDD and [image: ] for TDD. Denote [image: ] as the subframe number of the first downlink subframe intended for PDSCH, given by n+x as defined in Subclause 7.1.11. The PDSCH transmission spans [image: ] 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 [image: ] block of [image: ]consecutive subframes within the set of [image: ] subframes, the redundancy version (rvidx) is determined according to Table 7.1.7.1-2 using [image: ], where [image: ], and [image: ]. The [image: ] blocks of subframes are sequential in time, starting with [image: ] to which subframe[image: ] belongs. For a BL/CE UE configured in CEModeA, [image: ] and [image: ] is determined by the 'Redundancy version' field in DCI format 6-1A. For a BL/CE UE configured in CEModeA, if the UE is configured with higher layer parameter multi-TB-DL-config and multiple TB are scheduled in the corresponding DCI with CRC scrambled by C-RNTI, and the 'Redundancy version' field for a scheduled TB is not present in the corresponding DCI, [image: ]. For a BL/CE UE configured with CEModeB, or a BL/CE UE receiving PDSCH associated with P-RNTI, [image: ] for FDD and [image: ] for TDD, and [image: ]. For a BL/CE UE configured in CEModeA, [image: ]. For a BL/CE UE configured in CEModeA and not configured with the higher layer parameter multi-TB-DL-config, [image: ] is determined by the 'Redundancy version' field in DCI format 6-1A. For a BL/CE UE configured in CEModeA and configured with higher layer parameter multi-TB-DL-config,
· if , [image: ] is determined by the 'Redundancy version' in the ‘Scheduling TBs for Unicast’ field in DCI format 6-1A.
· else if  and the HARQ process IDs for each of the scheduled TBs are h1 and h2 (h1<h2), [image: ] of the scheduled TB with HARQ process ID h1 is determined by the ‘Redundancy version for TB 1’ in the ‘Scheduling TBs for Unicast’ field in DCI format 6-1A, and [image: ] of the scheduled TB with HARQ process ID h2 is determined as follows:
· If the UE is configured with higher layer parameter ce-PDSCH-64QAM-Config and the repetition number field in the DCI indicates no PDSCH repetition, it is given by the‘Redundancy version for TB 1’ in the ‘Scheduling TBs for Unicast’ field in DCI format 6-1A.
· Else if the UE is configured with higher layer parameter mpdcch-pdsch-HoppingConfig set to ‘on’ and the repetition number field in the DCI indicates PDSCH repetition, it is given by the ‘Redundancy version for TB 1’ in the ‘Scheduling TBs for Unicast’ field in DCI format 6-1A
· Else it is given by the ‘Redundancy version for TB 2’ in the ‘Scheduling TBs for Unicast’ field in DCI format 6-1A
· else if  = 4 or 6 is indicated by the corresponding DCI, [image: ] for all scheduled TBs.
· else 
· if the UE is configured with higher layer parameter ce-PDSCH-64QAM-Config and the repetition number field in the DCI indicates no PDSCH repetition, [image: ] for all TBs.
· else if the UE is configured with higher layer parameter mpdcch-pdsch-HoppingConfig set to 'on' and the repetition number field in the DCI indicates PDSCH repetition, [image: ] for all TBs. 
· else [image: ] of all TBs is determined by the ‘Redundancy version for all TBs’ in the ‘Scheduling TBs for Unicast’ field in DCI format 6-1A.
Table 7.1.7.1-2: Redundancy version
	Redundancy version Index
[image: ]
	rvidx

	0
	0

	1
	2

	2
	3

	3
	1



[bookmark: _Toc415085499]<Unchanged parts are omitted>
8.6.1	Modulation order and redundancy version determination 
<Unchanged parts are omitted>
For a BL/CE UE or for UEs configured with higher layer parameter PUSCH-EnhancementsConfig, 


-	if the UE is configured with higher layer parameter ce-PUSCH-SubPRB-Config-r15, and the PUSCH resource assignment is using uplink resource allocation type 5, the redundancy version (rvidx) to use for the i-th BL/CE UL subframe in the physical uplink shared channel is determined according to Table 7.1.7.1-2 using  where , and N is the number of BL/CE UL subframes for the PUSCH transmission as determined in subclause 8.0. For a BL/CE UE configured in CEModeA,   is determined by the 'Redundancy version' field in DCI format 6-0A. For a BL/CE UE configured with CEModeB, [image: ].













-	otherwise, the same redundancy version is applied to PUSCH transmitted in a given block of  consecutive subframes. The subframe number of the first subframe in each block of consecutive subframes, denoted as , satisfies . Denote [image: ] as the subframe number of the first uplink subframe intended for PUSCH. For BL/CE UEs, the PUSCH transmission spans [image: ] consecutive subframes including non-BL/CE subframes where the PUSCH transmission is postponed. For the [image: ] block of [image: ]consecutive subframes within the set of [image: ] subframes, the redundancy version (rvidx) 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[image: ] belongs. For a BL/CE UE configured in CEModeA, [image: ] and  is determined by the 'Redundancy version' field in DCI format 6-0A. For a BL/CE UE configured in CEModeA, if the UE is configured with higher layer parameter multi-TB-UL-config and multiple TB are scheduled in the corresponding DCI, and the 'Redundancy version' field for a scheduled TB is not present in the corresponding DCI, [image: ]. For a BL/CE UE configured with CEModeB, [image: ] for FDD and [image: ] for TDD, and . For a UE configured with higher layer parameter PUSCH-EnhancementsConfig, [image: ] and  is determined by the 'Redundancy version' field in DCI format 0C. For UEs configured with higher layer parameter PUSCH-EnhancementsConfig, . For a BL/CE UE configured in CEModeA, [image: ]. For a BL/CE UE configured in CEModeA, and not configured with the higher layer parameter multi-TB-DL-config,  is determined by the 'Redundancy version' field in DCI format 6-0A.
· if  is indicated by the corresponding DCI, [image: ] is determined by the 'Redundancy version' in the ‘Scheduling TBs for Unicast’ field in DCI format 6-0A.
· else if  is indicated by the corresponding DCI, and the HARQ process IDs for each of the scheduled TBs are h1 and h2 (h1<h2), [image: ] of the scheduled TB with HARQ process ID h1 is determined by the ‘Redundancy version for TB 1’ in the ‘Scheduling TBs for Unicast’ field in DCI format 6-0A, and [image: ] of the scheduled TB with HARQ process ID h2 is determined by
· if the UE is configured with higher layer parameter pusch-HoppingConfig set to’on’ and the repetition number field in the DCI indicates PUSCH repetition, the ‘Redundancy version for TB 1’ in the ‘Scheduling TBs for Unicast’ field in DCI format 6-0A
· otherwise the ‘Redundancy version for TB 2’ in the ‘Scheduling TBs for Unicast’ field in DCI format 6-0A.
· else if  = 4 or 6, [image: ] for all schedueld TBs.
· else 
· if the UE is configured with higher layer parameter pusch-HoppingConfig set to 'on' and the repetition number field in the DCI indicates PUSCH repetition, [image: ] for all TBs. 
· otherwise [image: ] of all TBs is determined by the ‘Redundancy version for all TBs’ in the ‘Scheduling TBs for Unicast’ field in DCI format 6-0A.

Table 8.6.1-2: Modulation and TBS index table for PUSCH
	
MCS Index

	
Modulation Order

	
TBS Index


	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	2
	10

	11
	4
	10

	12
	4
	11

	13
	4
	12

	14
	4
	13

	15
	4
	14



<Unchanged parts are omitted>
---------------------------------------------------- End of Text Proposal ---------------------------------------------------

Text proposal for 36.213 on determination of HARQ ID
Motivation: According to the agreement in the RAN1#99, HARQ ID for multi-TB scheduling can be determined by combining the combinatorial index and the offset value. In the last meeting, correction for 36.212 was agreed [15], in which the offset value for HARQ ID was captured. Note that DCI field name for HARQ process indication is "HARQ index with offset" for 2~6 TB schedudling in CE mode A, while "HARQ index" is used for single TB scheduling in CE mode A and 1~3 TB scheduling in CE mode B. 
---------------------------------------------------- Start of Text Proposal ---------------------------------------------------
7.1.7.2	Transport block size determination
<Unchanged parts are omitted>




For a BL/CE UE, if the UE is configured with higher layer parameter multi-TB-DL-config and multiple TB, , are scheduled in the corresponding DCI with CRC scrambled by C-RNTI, the HARQ process ID for each of the scheduled  TBs are determined from the value of the ‘HARQ index with offset’ in the ‘Scheduling TBs for Unicast’ field for CEmodeA or the ‘HARQ index’ field in the ‘Scheduling TBs for Unicast’ field for CEmodeB in the corresponding DCI which is a combinatorial index r defined as , where





-	the set , () contains the  sorted HARQ process IDs and  is the extended binomial coefficient, resulting in unique label ,
-   is the offset value as defined in 5.3.3.1.12 of [4] for CE mode A, and  for CEmodeB,

-	 is the number of scheduled TB, and


-	 if UE is configured with CEModeA, and  if UE is configured with CEModeB,


-	 if UE is configured with CEModeA, and ‘Multi-TB HARQ processes group’ field is present and set to '1' in the corresponding DCI,  otherwise.
For a BL/CE UE, if the UE is configured with higher layer parameter multi-TB-DL-config and  TBs are scheduled in the corresponding DCI with CRC scrambled by C-RNTI, the HARQ process IDs for each scheduled TB are   , , where 


-	 if UE is configured with CEModeA, and  if UE is configured with CEModeB,


-	 if UE is configured with CEModeA, and ‘Multi-TB HARQ processes group’ field is present and set to '1' in the corresponding DCI,  otherwise.
The NDI and HARQ process ID, as signalled on PDCCH/EPDCCH/MPDCCH/SPDCCH, and the TBS, as determined above, shall be delivered to higher layers.
<Unchanged parts are omitted>
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 scheduling PUSCH intended for the UE, perform a corresponding PUSCH transmission in subframe(s) ni = n+ki if a transport block(s) corresponding to the HARQ process(es) of the PUSCH transmission is generated as described in [8] with i = 0, 1, …, NTBN-1 according to the MPDCCH, where
-	subframe n is the last subframe in which the MPDCCH is transmitted; 


-	the value of is the number of scheduled TB determined by the corresponding DCI if present,  otherwise;


-	 and the value of  is determined by the repetition number field in the corresponding DCI, where

-	if the UE is configured with higher layer parameter ce-pdsch-puschEnhancement-config with value 'On' are given by {1,2,4,8,12,16,24,32} 
-	otherwise, [image: ]are given in Table 8-2b and Table 8-2c; and




-	if the UE is configured with higher layer parameter ce-PUSCH-SubPRB-Config-r15, and the PUSCH resource assignment in the corresponding DCI is using uplink resource allocation type 5,  where N ≤ 32 for CE Mode A and N ≤ 2048 for CE Mode B,  is defined in [3] and  is determined according to procedure in subclause 8.1.6,  otherwise
-	in case N>1, subframe(s) n+ki with i=0,1,…, NTBN-1 are NTBN consecutive BL/CE UL subframe(s) starting with subframe n+x, and in case N=1, k0=x; 

-	for , 



-	if the UE is configured with higher layer parameter multi-TB-UL-Unicast-Interleaving-config, and PUSCH corresponding to a MPDCCH with DCI CRC scrambled by C-RNTI and  where  for BL/CE UE configured with CEModeA,  for BL/CE UE configured with CEModeB, 



-	BL/CE UL subframes  with  are associated with TBr+1 , 
-	otherwise,



-	BL/CE UL subframes  with  are associated with TBr+1 , 




-	the HARQ process ID for each of the scheduled  TBs are determined from the value of the ‘HARQ index with offset’ in the ‘Scheduling TBs for Unicast’ field for CEmodeA or the ‘HARQ index’ in the ‘Scheduling TBs for Unicast’ field for CEmodeB in the corresponding DCI which is a combinatorial index r defined as , where





-	the set , () contains the sorted HARQ process IDs and  is the extended binomial coefficient, resulting in unique label ,
-   is the offset value as defined in 5.3.3.1.10 of [4] for CE mode A, and  for CE mode B,


-	 if UE is configured with CEModeA, and  if UE is configured with CEModeB.
<Unchanged parts are omitted>
---------------------------------------------------- End of Text Proposal ---------------------------------------------------
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