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[bookmark: _Toc415085444]7.1	UE procedure for receiving the physical downlink shared channel
<Unchanged parts are omitted>
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 one more BL/CE DL subframes as described in Clause 7.1.11, with the restriction of the number of transport blocks defined in the higher layers.
[bookmark: _Hlk144464146][bookmark: _Hlk144466593]For a BL/CE UE in a NTN FDD serving cell with a PDSCH ending in subframe n, and the UE configured with higher layer parameter downlinkHARQ-FeedbackDisabledBitmapdownlinkHARQ-FeedbackDisabled-Bitmap or higher layer parameter downlinkHARQ-FeedbackDisabledDCIdownlinkHARQ-FeedbackDisabled-DCI, if the UE shall not provide HARQ-ACK for a HARQ process associated with a transport block in the PDSCH, the UE is not expected to receive a MPDCCH or a PDSCH without a corresponding MPDCCH for the same HARQ process as the PDSCH ending in subframe n in any BL/CE DL subframe starting from subframe n+1 to subframe n+3.
For the purpose of decoding PDSCH containing SystemInformationBlockType2, a BL/CE UE shall assume that subframes in which SystemInformationBlockType2 is scheduled are non-MBSFN subframes.
<Unchanged parts are omitted>
7.3	UE procedure for reporting HARQ-ACK
If the UE is not configured with shortTTI, the term 'subframe/slot' refers to a subframe in this clause.
<Unchanged parts are omitted>
[bookmark: _Hlk179810536]For a BL/CE UE in a NTN FDD serving cell, and the UE not configured with higher layer parameter downlinkHARQ-FeedbackDisabledDCIdownlinkHARQ-FeedbackDisabled-DCI and configured with higher layer parameter downlinkHARQ-FeedbackDisabledBitmapdownlinkHARQ-FeedbackDisabled-Bitmap indicating enabled HARQ-ACK information for a HARQ process associated with a transport block in the PDSCH, the UE shall provide HARQ-ACK for the HARQ process associated with the transport block.
[bookmark: _Hlk144466757]For a BL/CE UE in a NTN FDD serving cell, and the UE configured with higher layer parameter downlinkHARQ-FeedbackDisabledBitmapdownlinkHARQ-FeedbackDisabled-Bitmap indicating disabled HARQ-ACK information for a HARQ process associated with a transport block in the PDSCH, the UE shall provide HARQ-ACK for a HARQ process associated with a transport block in a detected PDSCH
[bookmark: _Hlk144918287]-	if the UE is configured with CEModeA, and configured with higher layer parameter harq-FeedbackEnablingforSPSactive = 'enabled', and the detected PDSCH is the first SPS PDSCH after SPS activation.
For a BL/CE UE in a NTN FDD serving cell, and the UE configured with CEModeB and higher layer parameter downlinkHARQ-FeedbackDisabledDCIdownlinkHARQ-FeedbackDisabled-DCI, the UE shall provide HARQ-ACK for a HARQ process associated with a transport block in a detected PDSCH
-	if the HARQ-ACK Resource offset field does not function as HARQ feedback disabled indicator as specified in [4] in DCI format 6-1B in the MPDCCH corresponding to the PDSCH.
For a BL/CE UE in half-duplex FDD operation in a NTN serving cell, if the UE is configured with CEModeA, and configured with higher layer parameter ce-HARQ-AckBundling, and configured with higher layer parameter downlinkHARQ-FeedbackDisabledBitmapdownlinkHARQ-FeedbackDisabled-Bitmap indicating disabled HARQ-ACK information for a HARQ process associated with a transport block in the PDSCH, the UE is not expected to receive the corresponding DCI with HARQ-ACK bundling flag set to 1.
For a BL/CE UE, if the UE is configured with CEModeA, and if the UE is configured with higher layer parameter harq-AckBundling in ce-PDSCH-MultiTB-Config and multiple TB are scheduled in the corresponding DCI format 6-1A with CRC scrambled by C-RNTI,
-	for the UE in a NTN FDD serving cell, if the UE is configured with higher layer parameter downlinkHARQ-FeedbackDisabledBitmapdownlinkHARQ-FeedbackDisabled-Bitmap indicating disabled HARQ-ACK information for a HARQ process associated with a transport block of the multiple TB, and if the UE shall provide HARQ-ACK for at least one TB of the multiple TB, the UE shall generate an ACK for HARQ-ACK corresponding to the transport block associated with the HARQ process with disabled HARQ-ACK information;
-	for HARQ-ACK transmission associated with the corresponding DCI, the UE shall generate M HARQ-ACK bits by performing a logical AND operation of HARQ-ACKs across all TBs in each TB bundle  where b = 1, …, M;
-	the set of TBs that belong to TB bundle  and the number of TB bundles M are given by Table 7.3-1;

-	the value of is the number of scheduled TB determined in the corresponding DCI.
<Unchanged parts are omitted>
[bookmark: _Toc415085531]10.2	Uplink HARQ-ACK timing
For TDD or for FDD-TDD and primary cell frame structure type 2 or for FDD-TDD and primary cell frame structure type 1, if a UE configured with EIMTA-MainConfigServCell-r12 for a serving cell, "UL/DL configuration" of the serving cell in Clause 10.2 refers to the UL/DL configuration given by the parameter eimta-HARQ-ReferenceConfig-r12 for the serving cell unless specified otherwise.
<Unchanged parts are omitted>

For FDD, if a BL/CE UE is not configured with higher layer parameter harq-AckBundling in ce-PDSCH-MultiTB-Config and multiple TB are scheduled in the corresponding DCI, the BL/CE UE shall upon detection of a PDSCH intended for the UE and for which an HARQ-ACK shall be provided, transmit the HARQ-ACK response using the same  derived according to Clause 10.1.2.1 in subframe(s)  with ,  i =0,1, …, N-1, where
-	if the UE is in a NTN serving cell and the UE is configured with CEModeA and configured with higher layer parameter downlinkHARQ-FeedbackDisabledBitmapdownlinkHARQ-FeedbackDisabled-Bitmap indicating disabled HARQ-ACK information for a HARQ process associated with a transport block in the PDSCH, or 
-	if the UE is in a NTN serving cell and the UE is configured with CEModeB and not configured with higher layer parameter downlinkHARQ-FeedbackDisabled-DCI and configured with higher layer parameter downlinkHARQ-FeedbackDisabledBitmapdownlinkHARQ-FeedbackDisabled-Bitmap indicating disabled HARQ-ACK information for a HARQ process associated with a transport block in the PDSCH,

[bookmark: _Hlk144432925][bookmark: _Hlk144431401]-	 is the number of scheduled TB associated with HARQ processes with enabled HARQ-ACK information and with TB indices in increasing order denoted by ;
-	otherwise

-	is the number of scheduled TB determined in the corresponding DCI, and ;
-	if the UE is not configured with higher layer parameter interleaving in ce-PDSCH-MultiTB-Config and the UE is not in half-duplex FDD operation
-	, 
-	otherwise
-	, 
-	 is the last subframe in which the PDSCH containing TB  is transmitted;
-	subframe  is the last subframe in which the PDSCH is transmitted; 
-	 denotes the number of consecutive subframes including non-BL/CE subframes where the PUCCH with HARQ ACK for TB  with repetition number of N is transmitted;
and


-	0≤k0<k1<…,kN-1 and the value of and  is provided by higher layer parameter pucch-NumRepetitionCE-format1, if configured, otherwise it is provided by higher layer parameter pucch-NumRepetitionCE-Msg4-Level0-r13, pucch-NumRepetitionCE-Msg4-Level1-r13, pucch-NumRepetitionCE-Msg4-Level2-r13 or pucch-NumRepetitionCE-Msg4-Level3-r13 depending on whether the most recent PRACH coverage enhancement level for the UE is 0, 1, 2 or 3, respectively; and
	if N>1
-	subframe(s)  with i=0,1,…,N-1 for TB  are N consecutive BL/CE UL subframe(s) immediately after subframe , and the set of BL/CE UL subframes are configured by higher layers;
	otherwise
-	k0 =0
<Unchanged parts are omitted>
16.4.2	UE procedure for reporting ACK/NACK
The UE shall upon detection of a NPDSCH transmission ending in NB-IoT subframe n intended for the UE and for which an ACK/NACK shall be provided, start, after the end of 

-	 DL subframe for FDD,

-	 NB-IoT UL subframes following the end of n+12 subframe for TDD,
transmission of the NPUSCH carrying ACK/NACK response, and SR (if any) if the serving cell is FDD and the UE is configured with higher layer parameter sr-with-HARQ-ACK-Config, using NPUSCH format 2 in N consecutive NB-IoT UL slots, where

-	, where 

-	the value of is given by the higher layer parameter ack-NACK-NumRepetitions-Msg4 configured for the associated NPRACH resource for Msg4 NPDSCH transmission, and higher layer parameter ack-NACK-NumRepetitions otherwise, 

-	the value of  is the number of slots of the resource unit (defined in clause 10.1.2.3 of [3]), and 




-	if the UE is configured with higher layer parameter harq-ACK-Bundling in npdsch-MultiTB-Config, or if the UE is in a NTN serving cell and multiple TB are scheduled in the NPDCCH corresponding to the NPDSCH and the UE is not configured with higher layer parameter downlinkHARQ-FeedbackDisabledDCI-NB downlinkHARQ-FeedbackDisabled-DCI-NB and configured with higher layer parameter downlinkHARQ-FeedbackDisabledBitmap-NBdownlinkHARQ-FeedbackDisabled-Bitmap-NB indicating disabled HARQ-ACK information for a HARQ process associated with a transport block in the NPDSCH, then , otherwise , where the value of is determined by the Number of scheduled TB for Unicast field if present in the NPDCCH corresponding to the NPDSCH, otherwise ,
-	allocated subcarrier for ACK/NACK and value of k0 is determined by the ACK/NACK resource field in the DCI format of the corresponding NPDCCH according to Table 16.4.2-1, and Table 16.4.2-2,

-	for FDD, .

-	for TDD, .

-	For 
-	if the UE is configured with higher layer parameter harq-AckBundling in npdsch-MultiTB-Config, and the NPDSCH corresponding to a NPDCCH with DCI CRC scrambled by C-RNTI,
-	if the UE is in a NTN serving cell and if the UE is not configured with higher layer parameter downlinkHARQ-FeedbackDisabledDCI-NBdownlinkHARQ-FeedbackDisabled-DCI-NB and configured with higher layer parameter downlinkHARQ-FeedbackDisabledBitmap-NBdownlinkHARQ-FeedbackDisabled-Bitmap-NB indicating disabled HARQ-ACK information for a HARQ process associated with a transport block in the NPDSCH, the UE shall generate an ACK for HARQ-ACK corresponding to the transport block

-	the ACK/NACK response is generated by performing a logical AND operation of HARQ-ACKs corresponding to the TBr+1 ,  
-	otherwise,

-	if 
-	the ACK/NACK response is the HARQ-ACK corresponding to the transport block associated with the HARQ process with enabled HARQ-ACK information
-	otherwise



-	NB-IoT UL slots  with  of the NPUSCH carry ACK/NACK response for TBr+1 , 
[bookmark: _Hlk136558097][bookmark: _Hlk136617265]except if the UE is in a NTN serving cell, and the UE is not configured with higher layer parameter downlinkHARQ-FeedbackDisabledDCI-NBdownlinkHARQ-FeedbackDisabled-DCI-NB and configured with higher layer parameter downlinkHARQ-FeedbackDisabledBitmap-NBdownlinkHARQ-FeedbackDisabled-Bitmap-NB indicating disabled HARQ-ACK information for all HARQ process(es) associated with transport block(s) in the NPDSCH, or the HARQ-ACK Resource field functions as HARQ feedback disabled indicator in DCI format N1 as specified in [4] in the NPDCCH corresponding to the NPDSCH.
<Unchanged parts are omitted>
16.6	Narrowband physical downlink control channel related procedures
Throughout this clause, if a NB-IoT UE is configured with higher layer parameter k-Mac, Kmac = k-Mac otherwise, Kmac = 0.
<Unchanged parts are omitted>
If a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig
-	and if the UE has a NPUSCH transmission ending in subframe n,
-	the UE is not required to receive transmissions in the Type B half-duplex guard periods as specified in [3]for FDD ; and
[bookmark: _Hlk144410128]-	the UE is not expected to receive an NPDCCH with DCI format N0/N1 for the same HARQ process ID as the NPUSCH transmission in any subframe starting from subframe n+1 to subframe n+3, or in a NTN serving cell, in any downlink subframe that overlaps with uplink subframe n+1 to subframe n+Kmac+3 except if the UE is configured with higher layer parameter uplinkHARQ-mode set to ‘HARQModeB’ for the same HARQ process ID, or if the NPUSCH transmission carries ACK/NACK response, as determined in clause 16.4.2, for the same HARQ process ID associated with a transport block scheduled in a NPDCCH scheduling a single transport block, and the UE is configured with higher layer parameter downlinkHARQ-FeedbackDisabledBitmap-NBdownlinkHARQ-FeedbackDisabled-Bitmap-NB indicating disabled HARQ-ACK information for the same HARQ process ID and configured with higher layer parameter downlinkHARQ-FeedbackDisabledDCI-NBdownlinkHARQ-FeedbackDisabled-DCI-NB;

else if the UE is not using higher layer parameter edt-Parameters or if the UE is using higher layer parameter edt-Parameters and  
-	if the NB-IoT UE has a NPUSCH transmission ending in subframe n, 
-	the UE is not required to receive transmissions in the Type B half-duplex guard periods as specified in [3] for FDD; and 
[bookmark: _Hlk144410113]-	the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+3 or in a NTN serving cell, in any downlink subframe that overlaps with uplink subframe n+1 to subframe n+Kmac+3 except if the UE is configured with higher layer parameter uplinkHARQ-mode set to ‘HARQModeB’, or if the NPUSCH transmission carries ACK/NACK response as determined in clause 16.4.2 and the UE is configured with higher layer parameter downlinkHARQ-FeedbackDisabledBitmap-NBdownlinkHARQ-FeedbackDisabled-Bitmap-NB indicating disabled HARQ-ACK information and configured with higher layer parameter downlinkHARQ-FeedbackDisabledDCI-NBdownlinkHARQ-FeedbackDisabled-DCI-NB. 
otherwise,


-	If the NB-IoT UE has a NPUSCH transmission for Msg3 ending in subframe with transport block size , whereas if would have been selected the NPUSCH transmission would have ended in subframe n, the UE is not required to monitor NPDCCH in any subframe starting from subframe n'+1 to subframe n+3 or in a NTN serving cell, in any downlink subframe that overlaps with uplink subframe n'+1 to subframe n+Kmac+3. 
<Unchanged parts are omitted>
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