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Introduction
RAN1#100bis-e discussed RV cycling as well as interleaving granularity for Multi-TB scheduling for Rel-16 LTE-MTC in the email discussion “[100b-e-LTE-eMTC5-Multi-TB-02] RV cycling, TB interleaving and frequency hopping”. For more background information, see “Issue #2” 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#100bis-e made the following agreement for Rel-16 LTE-MTC which needs to be captured in the specification:

·  is initialized at the beginning of each TB, and the corresponding [image: ] includes all the subframes belonging to the TB and excludes those associated with other TBs scheduled by the DCI.
· For the sub-PRB interleaving case, the granularity can be similar with NB-IOT which is based on the TB repetition.

	
	

	Summary of change:
	The agreement is implemented in the specification.

	
	

	Consequences if not approved:
	RV cycling and sub-PRB interleaving may be incorrectly implemented.

	
	

	Clauses affected:
	7.1.7.1, 8, 8.6.1



Text proposal for 36.213
[bookmark: _Toc415085459]7.1.7.1	Modulation order and redundancy version determination
<unchanged parts omitted>
For BL/CE UEs, for a PDSCH not carrying SystemInformationBlockType1-BR or SI message, the same redundancy version is applied to PDSCH associated with a TB that is transmitted in a given block of [image: ] consecutive subframes associated with the TB, including subframes that are not BL/CE DL subframesif the PDSCH is not carrying SystemInformationBlockType1-BR or SI message. The subframe number of the first subframe in each block of [image: ]such 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 associated with a TB, given by n+x as defined in Subclause 7.1.11. The PDSCH transmission associated with the TB spans [image: ]  consecutive subframes associated with the TB, including subframes that are not BL/CE DL subframes where the PDSCH transmission is postponed and excluding subframes associated with other TBs scheduled by the DCI, if any. For the [image: ] block of [image: ]consecutive subframes within the set of [image: ]  subframes associated with the TB as described above, the redundancy version (rvidx) associated with the TB 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: ] for a TB is determined by the 'Redundancy version' field in DCI format 6-1A, if present. 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 all TBs scheduled by the DCI. 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: ].
<unchanged parts omitted>
[bookmark: _Toc415085485]8	Physical uplink shared channel related procedures
<unchanged parts 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  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, otherwise  for BL/CE UE configured with CEModeA, and  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 , 
<unchanged parts omitted>
[bookmark: _Toc415085499]8.6.1	Modulation order and redundancy version determination
<unchanged parts 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 associated with a TB 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 associated with the TB 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, if present. 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 all TBs scheduled by the DCI. For a BL/CE UE configured with CEModeB, [image: ]. For a BL/CE UE, [image: ] for a PUSCH transmission using preconfigured uplink resource.












-	otherwise, the same redundancy version is applied to PUSCH associated with a TB that is transmitted in a given block of  consecutive subframes associated with a TB, including subframes that are not BL/CE UL subframes. The subframe number of the first subframe in each block of  such consecutive subframes, denoted as , satisfies . Denote [image: ] as the subframe number of the first uplink subframe intended for PUSCH associated with a TB. For BL/CE UEs, the PUSCH transmission associated with a TB spans [image: ]  consecutive subframes associated with the TB, including subframes that are not BL/CE UL subframes where the PUSCH transmission is postponed and excluding subframes associated with other TBs scheduled by the DCI, if any. For the [image: ] block of [image: ]consecutive subframes within the set of [image: ] subframes associated with the TB as described above, the redundancy version (rvidx) associated with the TB 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  for a TB is determined by the 'Redundancy version' field in DCI format 6-0A, if present. 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 all TBs scheduled by the DCI. 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, ..
<unchanged parts omitted>
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