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1 [bookmark: _GoBack]Text proposal for TS 36.212

[bookmark: _Toc525576908]5.3.3.1.12	Format 6-1A
<Unchanged parts are omitted>
-	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 either ce-pdsch-tenProcesses-config or ce-pdsch-fourteenProcesses is are 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.
<Unchanged parts are omitted>
-	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 or ce-pdsch-fourteenProcesses 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 or ce-pdsch-fourteenProcesses is configured and the DCI is mapped onto the UE-specific search space given by the C-RNTI as defined in [3].
<Unchanged parts are omitted>
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[bookmark: _Toc415085443][bookmark: _Hlk21039474]7	Physical downlink shared channel related procedures
<Unchanged parts are omitted>
For FDD, 
-	if the UE supports ce-pdsch-tenProcesses and is configured with CEModeA and higher layer parameter ce-pdsch-tenProcesses-config set to 'On' there shall be a maximum of 10 downlink HARQ processes per serving cell; 
-	if the UE supports ce-pdsch-fourteenProcesses and is configured with CEModeA and higher layer parameter ce-pdsch-fourteenProcesses-config set to 'On' there shall be a maximum of 14 downlink HARQ processes per serving cell; 
-	16 downlink HARQ processes per serving cell configured with higher layer parameter dl-TTI-Length
-	otherwise, there shall be a maximum of 8 downlink HARQ processes per serving cell. 
For FDD-TDD and primary cell frame structure type 1, there shall be a maximum of 
-	16 downlink HARQ processes per serving cell configured with higher layer parameter dl-TTI-Length
-	8 downlink HARQ processes per serving cell, otherwise.
<Unchanged parts are omitted>

[bookmark: _Toc415085460]7.1.7.2	Transport block size determination
<Unchanged parts are omitted>
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. For a BL/CE UE configured with ce-pdsch-fourteenProcesses, and a DCI received in the UE-specific search space with a ‘HARQ process number’ field indicating a value greater than or equal to 10, the HARQ process ID is obtained from the ‘HARQ-ACK delay’ field in DCI according to Table 7.1.7.2.x
Table 7.1.7.2-x: HARQ ID and Scheduling delay for PDSCH for BL/CE UE configured with ce-pdsch-fourteenProcesses

	'HARQ-ACK delay' field in DCI
	HARQ process ID
	Scheduling delay for PDSCH

	000
	10
	2

	001
	10
	7

	010
	11
	2

	011
	11
	7

	100
	12
	2

	101
	12
	7

	110
	13
	2

	111
	13
	7




<Unchanged parts are omitted>

7.1.11	PDSCH subframe assignment for BL/CE UE
A BL/CE UE shall upon detection of a MPDCCH with DCI format 6-1A/6-1B/6-2 intended for the UE, decode the corresponding PDSCH 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, 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 7.1.11-1, Table 7.1.11-2 and Table 7.1.11-3, respectively and subframe n+x is:
- For PDSCH associated to HARQ process ID 0,…,9 the second BL/CE DL subframe after subframe n. 
- For PDSCH associated to HARQ process ID 10,…,13, the k-th BL/CE DL subframe after subframe n, where k is given by column ‘Scheduling delay for PDSCH’ in table 7.1.7.2-x.
For BL/CE UEs, and for a PDSCH transmission starting in subframe n+k0 without a corresponding MPDCCH, the UE shall decode the PDSCH transmission in subframe(s) n+ki with i = 0, 1, …, N-1, where 
-	subframe(s) n+ki with i=0,1,…,N-1 are N consecutive BL/CE DL subframe(s), where 0≤k0<k1<…,kN-1 and the value of [image: ] is determined by the repetition number field in the activation DCI, where [image: ]are given in Table 7.1.11-1, Table 7.1.11-2 and Table 7.1.11-3, respectively.
If PDSCH carrying SystemInformationBlockType1-BR is transmitted in one narrowband in subframe n+ki, a BL/CE UE shall assume any other PDSCH in the same narrowband in the subframe n+ki is dropped. If PDSCH carrying SI message is transmitted in one narrowband in subframe n+ki, a BL/CE UE shall assume any other PDSCH not carrying SystemInformationBlockType1-BR in the same narrowband in the subframe n+ki is dropped. 
For single antenna port (port 0), transmit diversity and closed-loop spatial multiplexing transmission schemes, if a PDSCH is transmitted in BL/CE DL subframe n+ki and BL/CE DL subframe n+ki is configured as an MBSFN subframe, a BL/CE UE shall assume that the PDSCH in subframe n+ki is dropped. 
For PDSCH assigned by MPDCCH with DCI CRC scrambled by G-RNTI and DCI Format 6-1A, the UE shall use the higher layer parameter pdsch-maxNumRepetitionCEmodeA-SC-MTCH instead of pdsch-maxNumRepetitionCEmodeA in Table 7.1.11-1. 
For PDSCH assigned by MPDCCH with DCI CRC scrambled by G-RNTI and DCI Format 6-1B, the UE shall use the higher layer parameter pdsch-maxNumRepetitionCEmodeB-SC-MTCH instead of pdsch-maxNumRepetitionCEmodeB in Table 7.1.11-2. 
For a BL/CE UE in half-duplex FDD operation, if the UE is configured with CEModeA, and configured with higher layer parameter ce-HARQ-AckBundling, and 'HARQ-ACK bundling flag' in the corresponding DCI is set to 1, the UE shall assume [image: ].
For a BL/CE UE in half-duplex FDD operation, if the UE is configured with CEModeA, and configured with higher layer parameter ce-pdsch-fourteenProcesses, and 'HARQ-ACK bundling flag' in the corresponding DCI is set to 1, the UE shall assume [image: ].
A BL/CE UE in half-duplex FDD operation is not expected to be simultaneously configured with higher layer parameters ce-pdsch-fourteenProcesses and ce-HARQ-AckBundling.


<Unchanged parts are omitted>

[bookmark: _Toc415085479]7.3.1	FDD HARQ-ACK reporting procedure
<Unchanged parts are omitted>

[bookmark: _Hlk494354062]For a BL/CE UE, for PDSCH transmission in subframe n-k, if the UE is in half-duplex FDD operation and is configured with CEModeA and higher layer parameter ce-HARQ-AckBundling and the 'HARQ-ACK bundling flag' in the corresponding DCI is set to 1, or if the UE is configured with higher layer parameter ce-SchedulingEnhancement, or if the UE is configured with higher layer parameter ce-pdsch-fourteenprocesses and the PDSCH transmission is associated with HARQ processes 0,…,9 and the 'HARQ-ACK bundling flag' in the corresponding DCI is set to 1
-	if the 'HARQ-ACK delay' field in the corresponding DCI indicates value k, the UE shall determine the subframe n as the HARQ-ACK transmission subframe.
-	the HARQ-ACK delay value k is determined from the corresponding DCI based on the higher layer parameters according to Table 7.3.1-2.
For a BL/CE UE, for PDSCH transmission in subframe n-k, if the UE is in half-duplex FDD operation and is configured with CEModeA and if the UE is configured with higher layer parameter ce-pdsch-fourteenprocesses and the PDSCH transmission is associated with HARQ processes 10,…,13 and the 'HARQ-ACK bundling flag' in the corresponding DCI is set to 1 
-	if the ‘HARQ process number’ field in the corresponding DCI indicates value k, the UE shall determine the subframe n as the HARQ-ACK transmission subframe.
-	the HARQ-ACK delay value k is determined from the corresponding DCI according to Table 7.3.1-x.

For a BL/CE UE in half-duplex FDD operation, if the UE is configured with CEModeA, and if the UE is configured with higher layer parameter ce-HARQ-AckBundling or ce-pdsch-fourteenProcesses and the 'HARQ-ACK bundling flag' in the corresponding DCI is set to 1.
-	for HARQ-ACK transmission in subframe n, the UE shall generate one HARQ-ACK bit by performing a logical AND operation of HARQ-ACKs across all [image: ] BL/CE DL subframes for which subframe n is the 'HARQ-ACK transmission subframe'. 
-	if subframe n-k1 is the most recent subframe for which subframe n is the 'HARQ-ACK transmission subframe', and if the 'Transport blocks in a bundle' field in the corresponding DCI for PDSCH transmission in subframe n-k1 indicates a value other than [image: ], the UE shall generate a NACK for HARQ-ACK transmission in subframe n. 
-	if the UE has received W PDSCH transmissions before subframe n, and if the UE is expected to transmit HARQ-ACK for the W PDSCH transmissions in subframes [image: ], the UE is not expected to receive a new PDSCH transmission in subframe n, where W=10 if higher layer parameter ce-pdsch-tenProcesses-config is set to 'On', W=12 if higher layer parameter ce-pdsch-fourteenProcesses is configured, and W=8 otherwise.
-	if the UE is expected to transmit HARQ-ACK for the PDSCH transmissions received before subframe n in subframes [image: ], the UE is not expected to receive a new PDSCH transmission in subframe n for which the HARQ-ACK is to be transmitted in subframe [image: ] 

Table 7.3.1-2: HARQ-ACK delay for BL/CE UE in CEModeA
	'HARQ-ACK delay' field in DCI
	HARQ-ACK delay value when 'ce-SchedulingEnhancement' set to 'range1'
	HARQ-ACK delay value when 'ce-SchedulingEnhancement' set to 'range2' or ’ce-HARQ-AckBundling’ is set

	000
	4
	4

	001
	5
	5

	010
	7
	6

	011
	9
	7

	100
	11
	8

	101
	13
	9

	110
	15
	10

	111
	17
	11



Table 7.3.1-x: HARQ-ACK delay for BL/CE UE in CEModeA configured with ce-pdsch-fourteenProcesses
	‘HARQ process number’ field in DCI
	HARQ-ACK delay value

	10
	4

	11
	5

	12
	7

	13
	9

	14
	11

	15
	13
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