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	Reason for change:
	Corrections on disabling of HARQ feedback and GNSS operation for IoT (Internet of Things) NTN (non-terrestrial network) enhancements 
1. 
Clarify that is the number of scheduled TB in clause 7.1.7.1 to avoid confusion with number of TBs with HARQ feedback enabled with the introduction of HARQ feedback disabling feature in Rel-18.
2. TP1b in R1-2310356: Correcting a misplacement of a sentence that makes unclear the mixed case in the Multi-TB grant related procedure since it is written before mentioning the configuration we are referring to (i.e., bitmap solution) in clause 7.3.
3. Potential for misunderstanding on the conditions where UE shall provide HARQ-ACK for first SPS PDSCH in CEModeA and DCI indicated HARQ feedback in CEModeB in clause 7.3.
4. TP 4-1c in section 8 of R1-2312460: For HD-FDD, add missing maximum PDSCH number restriction before UL subframe in a HARQ bundle cycle for HARQ disabling cases in clause 7.3.1. 
5. Clarify for UE configured with CEModeB, the HARQ timing for multiple TBs scheduling with mixed HARQ feedback enabled/disabled scheduling is only supported for RRC bitmap-based solution configuration in clause 10.2.
6. TP2b in R1-2310356: For NB-IoT in clause 16.4.2, the HARQ feedback disabled indicator is not defined in TS36.213 and should refer to DCI format N1 in TS36.212. Align with the text in TS36.212 on “it functions as a HARQ feedback disabled indicator” for the HARQ-related field.
7. Add missing determination of the start time of GNSS measurement gap triggered by MAC CE and UE not required to monitor NPDCCH within the GNSS measurement gap duration until it reacquires GNSS position and a contention based Random Access is performed for IoT NTN.
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	1. 
Clause 7.1.7.1: Added is the number of scheduled TB
2. Clause 7.3: Correcting a misplacement of a sentence of “if the UE shall provide HARQ-ACK for at least one TB of the multiple TB”
3. Clause 7.3: Split in to separate paragraphs HARQ feedback enabling/disabling conditions for first SPS PDSCH with CEModeA and DCI indication with CEModeB.
4. Clause 7.3.1: Add maximum PDSCH number restriction before UL subframe in a HARQ bundle cycle determined by the minimum value of HARQ processes with configured as HARQ enabled and supported HARQ process number.
5. Clause 10.2: Added condition that for UE configured with CEModeB the HARQ timing for multiple TBs scheduling with mixed HARQ feedback enabled/disabled scheduling is only supported for RRC bitmap-based solution configuration.
6. Clause 16.4.2: Clarify the meaning of HARQ feedback disabled indicator is as defined in DCI format N1 in TS36.212. Align with the text with TS36.212 as “HARQ-ACK Resource field functions as HARQ feedback disabled indicator”.
7. New Clause 16.10, 18: Introduce determination of the start time of GNSS measurement gap triggered by MAC CE, and UE not required to monitor NPDCCH within the GNSS measurement gap duration until it reacquires GNSS position and a contention based Random Access is performed for IoT NTN.  

	
	

	Consequences if not approved:
	Incorrect operation of Rel-18 IoT-NTN enhancement features.
1. 
Risk of misinterpretation of whetheris the number of scheduled TB or the number of TBs with HARQ feedback enabled.
2. The misplacement of the sentence makes unclear that the paragraph refers to the mixed case.
3. Risk of misinterpretation conditions where UE shall provide HARQ-ACK for first SPS PDSCH in CEModeA and DCI indicated HARQ feedback in CEModeB.
4. For HD-FDD, maximum PDSCH number restriction before UL subframe in a HARQ bundle cycle is not accurate.
5. Incomplete specification on HARQ timing for multiple TBs scheduling with mixed HARQ feedback enabled/disabled scheduling for UE configured with CEModeB.
6. Risk of misinterpretation as a NB-IoT UE in a NTN serving cell may regard the HARQ feedback disabled indicator as a separate DCI field.
7. Incomplete specification for the start time of GNSS measurement gap triggered by MAC CE, and UE behaviors within the GNSS measurement gap.
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[bookmark: _Toc415085459]7.1.7.1	Modulation order and redundancy version determination
For BL/CE UEs configured with CEModeA, [image: ]is used in place of [image: ]in the rest of this Clause.
<Unchanged parts are 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 subframes. 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 associated with a TB, as defined in Clause 7.1.11. The PDSCH transmission associated with the TB spans  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  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 . The [image: ] blocks of subframes are sequential in time, starting with [image: ] to which subframe[image: ] belongs. 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 ce-PDSCH-MultiTB-Config, [image: ] for the TB 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 ce-PDSCH-MultiTB-Config,
-	if , [image: ]for the TB 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.

	where is the number of scheduled TB determined in the corresponding DCI. 
<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>
If the UE is configured with higher layer parameter blindSlotSubslotPDSCH-Repetitions for a given serving cell, UE procedure for HARQ-ACK reporting for the serving cell corresponding to a PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G with CRC scrambled by C-RNTI is given in this clause assuming the slot/subslot-PDSCH is received in the last slot/subslot of the set of received k DL slots/subslots according to the PDCCH/SPDCCH information as described in clause 7.1.
For a BL/CE UE in a NTN FDD serving cell, and the UE not configured with higher layer parameter downlinkHARQ-FeedbackDisabled-DCI and configured with higher layer parameter downlinkHARQ-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.
For a BL/CE UE in a NTN FDD serving cell, and the UE configured with higher layer parameter downlinkHARQ-FeedbackDisabled-Bitmap indicating disabled HARQ-ACK information for a HARQ process associated with a transport block in the PDSCH, or the UE configured with CEModeB and higher layer parameter downlinkHARQ-FeedbackDisabled-DCI, the UE shall provide HARQ-ACK for a HARQ process associated with a transport block in a detected PDSCH
-	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, or
-	if the UE is configured with CEModeB, and configured with higher layer parameter downlinkHARQ-FeedbackDisabled-DCI, and the value of the HARQ-ACK resource offset field in the DCI format 6-1B of the corresponding MPDCCH is not set to ‘3’.
For a BL/CE UE in a NTN FDD serving cell, and the UE configured with CEModeB and higher layer parameter downlinkHARQ-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-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 shall provide HARQ-ACK for at least one TB of the multiple TB, and if the UE is configured with higher layer parameter downlinkHARQ-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.
[bookmark: _Toc415085535][bookmark: _Toc415085444][bookmark: _Toc415085478]<Unchanged parts are omitted>
[bookmark: _Toc415085479]7.3.1	FDD HARQ-ACK reporting procedure
For FDD with PUCCH format 1a/1b transmission, when both HARQ-ACK and SR are transmitted in the same sub-frame/slot, a UE shall transmit the HARQ-ACK on its assigned HARQ-ACK PUCCH format 1a/1b resource for a negative SR transmission and transmit the HARQ-ACK on its assigned SR PUCCH resource for a positive SR transmission. 
<Unchanged parts are omitted>
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 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-Koffset 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-Koffset indicates a number of transport blocks in a bundle 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 for which the corresponding HARQ-ACK shall be provided, where W is minimum number of W’ and the total HARQ processes number with enabled HARQ-ACK information, and W’=10 if higher layer parameter ce-pdsch-tenProcesses-config is set to 'On', W’=12 if higher layer parameter ce-PDSCH-14HARQ-Config 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: ] 
<Unchanged parts are omitted>
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 configured with CEModeA, and if the 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-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-FeedbackDisabled-Bitmap indicating disabled HARQ-ACK information for a HARQ process associated with a transport block in the PDSCH,

-	 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-FeedbackDisabled-DCI-NB and configured with higher layer parameter downlinkHARQ-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-FeedbackDisabled-DCI-NB and configured with higher layer parameter downlinkHARQ-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 , 
except if the UE is in a NTN serving cell, and the UE is not configured with higher layer parameter downlinkHARQ-FeedbackDisabled-DCI-NB and configured with higher layer parameter downlinkHARQ-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 is present in DCI format N1 as specified in [4] in the NPDCCH corresponding to the NPDSCH.
<Unchanged parts are omitted>
16.10	GNSS measurement gap related procedures
For a NB-IoT UE in a NTN FDD serving cell, when the UE receives a GNSS Measurement Command MAC CE in a NPDSCH ending in DL subframe n,
-	if the UE shall not provide HARQ-ACK information for the HARQ process associated with the transport block in the NPDSCH carrying GNSS Measurement Command MAC CE,
-	the UE shall assume the start of the measurement gap in subframe n+13
-	otherwise,
-	the UE shall assume the start of the measurement gap in subframe k+2, where k is the first DL subframe after the end of the transmission of the NPUSCH carrying ACK/NACK response for the HARQ process associated with the transport block in the NPDSCH.
For a NB-IoT UE in a NTN FDD serving cell, the UE is not required to monitor NPDCCH within the GNSS measurement gap duration, until it reacquires GNSS position and a contention based Random Access is performed as specified in TS 36.321 [8].
<Unchanged parts are omitted>
18	GNSS measurement gap related procedures for BL/CE UE
For a BL/CE UE in a NTN FDD serving cell, when the UE receives a GNSS Measurement Command MAC CE in a PDSCH ending in DL subframe n,
-	if the UE shall not provide HARQ-ACK information for the HARQ process associated with the transport block in the PDSCH carrying GNSS Measurement Command MAC CE,
-	the UE shall assume the start of the measurement gap in subframe n+6
-	otherwise,
-	the UE shall assume the start of the measurement gap in subframe k+2, where k is the first DL subframe after the end of the HARQ-ACK transmission for the HARQ process associated with the transport block in the PDSCH.
For a BL/CE UE in a NTN FDD serving cell, the UE is not required to monitor MPDCCH within the GNSS measurement gap duration, until it reacquires GNSS position and a contention based Random Access is performed as specified in TS 36.321 [8].
<Unchanged parts are omitted>
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