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	Reason for change:
	Corrections needed on PUR transmission, multi-TB scheduling, coexistence, non-BL UEs improvement and MPDCCH performance improvement features of Rel-16 Additional MTC Enhancements for LTE.
1. The start of the pre-configured UL resource search space window is incorrect. Priority of paging search space vs transmissions using pre-configured UL resources is not specified.
Corrections to specify how a UE is configured to transmit PUSCH using preconfigured uplink resources, how retransmissions of transport blocks transmitted using preconfigured uplink resource are scheduled, how to initialize scrambling for transmissions using preconfigured uplink resource, how a BL/CE UE determines MCS for transmissions using preconfigured uplink resources.
2. The specification is unclear that the closed-loop component fc(i) is zero for transmissions using pre-configured UL resources.
3. Update the corresponding text in 36.213 based on RAN1#100e agreement on on HARQ/NDI/RV/FH encoding for 36.212.
4. Capture the RAN1#100bis-e agreement for RV cycling, sub-PRB interleaving.
5. Capture the RAN1#100bis-e agreement regarding the HARQ-ACK bundling size, bundling patterns and DCI field mapping.
6. Clarify that SRS transmission that falls into a reserved UL resource should be dropped, MPDCCH-less SPS transmissions should follow the LTE-MTC resource reservation in the same way as MPDCCH-scheduled transmissions.
7. Capture how the second PMI is calculated in Submode 1 of the periodic CSI reporting Mode 1-1 for CSI-RS based CSI feedback, computing CQI/PMI based on CSI-RS and using non-zero transmission power CSI-RS when the BL/CE UE is configured with the higher layer parameter ce-CSI-RS-Feedback. Aligned the higher layer parameter ce-CSI-RS-Feedback with TS 36.331.
8. It is unclear what type of MPDCCH transmission (distributed or localized) is used for UE-specific search space configured by PUR C-RNTI.
9. PUCCH power control is not defined when USS is given by PUR C-RNTI. Missing the case where UE should attempt to decode DCI format 6-0A when USS is given by PUR C-RNTI. Missing definition of how the PUSCH power control accumulation mechanism is enabled when USS is given by PUR C-RNTI.
10. Timing advance update via PUR ACK/Fallback DCI is missing. It is unclear which USS distributed MPDCCH transmission is used.
11. HARQ-ACK bundling mechanism is not defined for multi-TB in TDD.
12. Current specification does not capture the agreement about scheduling gap for multicast and the last scheduling gap for multicast is useless and should be removed.
13. For resource reservation, special subframes are not includes in the definition of set of BL/CE DL subframes.
14. Misalignment of RRC parameter names between 36.213 and 36.331 specs.


	
	

	Summary of change:
	
1. [100b-e-LTE-eMTC5-PUR-01] eMTC alignment to NB-IOT, include the endorsed text proposal for section 8.0, 8.6, 9.1.5.
The start of the pre-configured UL resource search space window is changed from “n+5 subframe” to “subframe n+4” in section 9.1.5
Specify that the priority of the paging search space is lower than transmissions using pre-configured UL resources in section 9.1.5.
Added text for a UE may transmit PUSCH using preconfigured uplink resources as configured by higher layers. Retransmission of transport blocks transmitted using preconfigured uplink resource are scheduled by a MPDCCH with DCI format 6-0A/6-0B. The scrambling initialization of PUSCH transmission in preconfigured uplink resource is by PUR C-RNTI - in section 8.0; a BL/CE UE determines MCS for transmissions using preconfigured uplink resources using the higher layer parameter mcs-r16 in PUR-Config in section 8.6
2. [100b-e-LTE-eMTC5-PUR-02] Power control correction, include the endorsed text proposal for section 5.1.1.1.
Added text to indicate that closed-loop component fc(i) is zero for transmissions using pre-configured UL resources.
3. [100b-e-LTE-eMTC5-Multi-TB-01] TBS/MCS/RV determination, include the endorsed text proposal for section 7.1.7, 7.1.7.1, 7.1.7.2, 8.0, 8.6.1.
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 in section 7.1.7, 7.1.7.1, 7.1.7.2, 8.0, 8.6.1
4. [100b-e-LTE-eMTC5-Multi-TB-02] on RV cycling, TB interleaving and frequency hopping, include the endorsed text proposal for section 7.1.7.1, 8.0, 8.6.1.
Captured the following RAN1#100bis-e agreement for RV cycling, sub-PRB interleaving in section 7.1.7.1, 8.0, 8.6.1:
 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.
5. [100b-e-LTE-eMTC5-Multi-TB-03] HARQ-ACK bundling, include the endorsed text proposal for section 7.3.
Captured the RAN1#100bis-e agreement regarding the HARQ-ACK bundling size, bundling patterns and DCI field mapping in section 7.3
[image: ]
6. [100b-e-LTE-eMTC5-Coex-NR-01] on SRS and SPS, include the endorsed text proposal for section 7.1, 8.0, 8.2.
It is clarified that SRS transmission falling into a reserved UL resource is dropped in section 8.2.
It is clarified that MPDCCH-less SPS transmission follows the resource reservation in the same way as MPDCCH-scheduled transmissions in section 7.1, and 8.0.
7. [100b-e-LTE-eMTC5-non-BL-UEs-01] on the CSI-RS based CSI feedback, include the endorsed text proposal for section 7.2.2, 7.2.3, 7.2.4, 7.2.5.
Added text on how the second PMI is calculated in Submode 1 of the periodic CSI reporting Mode 1-1 in section 7.2.2
Added text for computing CQI/PMI based on CSI-RS and using non-zero transmission power CSI-RS when the BL/CE UE is configured with the higher layer parameter ce-CSI-RS-Feedback in section 7.2.3, 7.2.4, 7.2.5.
Aligned the higher layer parameter ce-CSI-RS-Feedback with TS 36.331 in section 7.2, 7.2.2, 7.2.5.
8. [100b-e-LTE-eMTC5-Use-of-LTE-control-channel-region-01] on support PUR, include the endorsed text proposal for section 9.1.5.
Specified that distributed MPDCCH transmission is used for UE-specific search space configured by PUR C-RNTI in section 9.1.5.
9. [101-e-LTE-eMTC5-PUR-02] PUR power control issues - include the endorsed text proposal for section 5.1.1.1, 5.1.2.1
When USS is given by PUR C-RNTI, PUCCH power control follows DCI and resets every transmission on pre-configured resources.
Added the case where UE should attempt to decode DCI format 6-0A when USS is given by PUR C-RNTI
Specified that PUSCH power control accumulation mechanism is enabled when the CRC is scrambled by PUR C-RNTI. 
10. [101-e-LTE-eMTC5-PUR-03] Editorial changes for Timing advance adjustment via DCI and “UE-specific search space configured by PUR C-RNTI”, include the endorsed text proposal for section 4.2.3 and 9.1.5
Added text to indicate timing advance can be update via DCI
Added text to clarify USS given by PUR C-RNTI uses distributed MPDCCH transmission.
11. [101-e-LTE-eMTC5-Multi-TB-01] TDD HARQ-ACK bundling mechanism and possible conclusion on CSI reporting, include the endorsed text proposal for section 7.3.2.1 and 10.1.3
For TDD, when multiple TBs are scheduled from the same DCI, follow the same procedure as FDD HARQ-ACK bundling, with the additional constraint that HARQ-ACKs for different set of PDSCH (or SPS release) do not overlap in the same subframe(s).
12. [101-e-LTE-eMTC5-Multi-TB-02] Minor corrections on removal of scheduling gap after last SC-MTCH TB, include the endorsed text proposal for section 7.1.11
Add the description about the scheduling gap for multicast and remove the last scheduling gap and make the scheduling gap inserted between TBr and TBr+1 , r=0,1,2...,NTB-2
13. [101-e-LTE-eMTC5-Coex-NR-01] Email discussion on resource reservation, include the endorsed text proposal for section 7.1
For PDSCH/MPDCCH transmission, the set of BL/CE DL subframes includes available special subframes.
14. Editorial correction on alignment of RRC parameter names between 36.213 and 36.331 specs in R1-2004291.

	
	

	Consequences if not approved:
	Incorrect functionality of Rel-16 Additional MTC Enhancements for LTE features.
1. The start of the PUR SS window will be 1 SF later than agreed by RAN1. 
Unspecified UE behaviour when the paging search space and transmissions using pre-configured UL resources collide.
Missing configuration, retransmission, and scrambling initialization procedures for transmissions using preconfigured uplink resources which will lead to unspecified UE behaviour.
Unspecified UE behaviour of how a BL/CE UE determines MCS for transmissions using preconfigured uplink resources.
2. Unclear specification that the closed-loop component fc(i) is zero for transmissions using pre-configured UL resources.
3. Determination of MCS, RV and HARQ ID for multi-TB scheduling may be incorrectly implemented.
4. RV cycling and sub-PRB interleaving may be incorrectly implemented.
5. HARQ-ACK bundling may be incorrectly implemented.
6. Resource reservation may be incorrectly implemented for SRS and MPDCCH-less SPS transmissions, which may cause collision with other transmissions.
7. Undefined UE behaviour of how the second PMI is calculated in Submode 1 of the periodic CSI reporting Mode 1-1. 
No introduction of the CSI-RS based CSI feedback for non-BL UEs in CE mode A.
8. Unclear what type of MPDCCH transmission is used for UE-specific search space configured by PUR C-RNTI.
9. Undefined PUCCH power control when USS is given by PUR C-RNTI. UE may not decode DCI format 6-0A when USS is given by PUR C-RNTI. It is unclear how PUSCH power control accumulation mechanism is enabled when USS is given by PUR C-RNTI.
10. It is unclear that timing advance can be updated via DCI. It is unclear which USS distributed MPDCCH transmission is used
11. HARQ-ACK bundling is not supported for multi-TB in TDD.
12. The spec for scheduling gap for multicast in TS 36.213 is not correct. 
13. PDSCH and MPDCCH can no longer be transmitted in a TDD special subframe even if it is unreserved and available for transmission of MPDCCH or PDSCH.
14. Misalignment of RRC parameter names between 36.213 and 36.331 specs.
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[bookmark: _Toc415085423][bookmark: _Toc415085428]4.2.3	Transmission timing adjustments
Upon reception of a timing advance command or a timing adjustment indication for a TAG containing the primary cell or PSCell, the UE shall adjust uplink transmission timing for PUCCH/PUSCH/SRS of the primary cell or PSCell based on the received timing advance command or a timing adjustment indication.
The UL transmission timing for PUSCH/SRS of a secondary cell is the same as the primary cell if the secondary cell and the primary cell belong to the same TAG. If the primary cell in a TAG has a frame structure type 1 and a secondary cell in the same TAG has a frame structure type 2 or frame structure 3, UE may assume that NTA ≥ 624.
If the UE is configured with a SCG, the UL transmission timing for PUSCH/SRS of a secondary cell other than the PSCell is the same as the PSCell if the secondary cell and the PSCell belong to the same TAG.
Upon reception of a timing advance command or a timing adjustment indication for a TAG not containing the primary cell or PSCell, if all the serving cells in the TAG have the same frame structure type, the UE shall adjust uplink transmission timing for PUSCH/SRS of all the secondary cells in the TAG based on the received timing advance command or a timing adjustment indication where the UL transmission timing for PUSCH /SRS is the same for all the secondary cells in the TAG. 
Upon reception of a timing advance command or a timing adjustment indication for a TAG not containing the primary cell or PSCell, if a serving cell in the TAG has a different frame structure type compared to the frame structure type of another serving cell in the same TAG, the UE shall adjust uplink transmission timing for PUSCH/SRS of all the secondary cells in the TAG by using NTAoffset = 624 regardless of the frame structure type of the serving cells and based on the received timing advance command or a timing adjustment indication where the UL transmission timing for PUSCH /SRS is the same for all the secondary cells in the TAG. NTAoffset is described in [3].

The timing adjustment indication specified in [11] indicates the initial NTA used for a TAG.The timing advance command for a TAG indicates the change of the uplink timing relative to the current uplink timing for the TAG as multiples of 16. The start timing of the random access preamble is specified in [3].
In case of random access response, an 11-bit timing advance command [8], TA, for a TAG indicates NTA values by index values of TA = 0, 1, 2, ..., 256 if the UE is configured with a SCG, and TA = 0, 1, 2, ..., 1282 otherwise, where an amount of the time alignment for the TAG is given by NTA = TA 16. NTA is defined in [3].
In other cases, a 6-bit timing advance command [8] or the Timing advance adjustment field in DCI format 6-0A/B if present [4], TA, for a TAG indicates adjustment of the current NTA value, NTA,old, to the new NTA value, NTA,new, by index values of TA = 0, 1, 2,..., 63, where NTA,new = NTA,old + (TA 31)16. Here, adjustment of NTA value by a positive or a negative amount indicates advancing or delaying the uplink transmission timing for the TAG by a given amount respectively.
For a non-BL/CE UE, for a timing advance command received on 
-	subframe n, the corresponding adjustment of the uplink transmission timing shall apply from the beginning of subframe n+5 if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space, n+6 otherwise. 
-	slot n, the corresponding adjustment of the uplink transmission timing shall apply from the first subframe boundary no earlier than slot [n+8].
-	subslot n, the corresponding adjustment of the uplink transmission timing shall apply from the first subframe boundary no earlier than
-	subslot [n+16] if higher layer parameter proc-TimeAdv-r15= 'nplus4set1'.
-	subslot [n+18] if higher layer parameter proc-TimeAdv-r15= 'nplus6set1'or 'nplus6set2'.
-	subslot [n+20] if higher layer parameter proc-TimeAdv-r15= 'nplus8set2'.
For serving cells in the same TAG, when the UE's uplink PUCCH/PUSCH/SRS transmissions in subframe n and subframe n+1 are overlapped due to the timing adjustment, the UE shall complete transmission of subframe n and not transmit the overlapped part of subframe n+1.
For a BL/CE UE, for a timing advance command received on subframe n, the corresponding adjustment of the uplink transmission timing shall apply for the uplink PUCCH/PUSCH/SRS transmissions in subframe n+6. When the BL/CE UE's uplink PUCCH/PUSCH/SRS transmissions in subframe n and subframe n+1 are on the same narrowband and are overlapped due to the timing adjustment, the UE shall complete transmission of subframe n and is not required to transmit in subframe n+1 until the first available symbol that has no overlapping portion with subframe n. When the BL/CE UE's uplink PUCCH/PUSCH/SRS transmissions in subframe n and subframe n+1 are on different narrowbands, and the timing adjustment occurs in the guard period for narrowband retuning, the UE is not required to transmit in subframe n+1 until the first available symbol that has no overlapping portion with subframe n and which does not reduce the guard period.
If the received downlink timing changes and is not compensated or is only partly compensated by the uplink timing adjustment without timing advance command as specified in [10], the UE changes NTA accordingly. 
<Unchanged parts are omitted>
5.1.1.1	UE behaviour
The setting of the UE Transmit power for a Physical Uplink Shared Channel (PUSCH) transmission is defined as follows.
<Unchanged parts are omitted>











-	 is a correction value, also referred to as a TPC command and is included in PDCCH/EPDCCH with DCI format 0/0A/0B/0C/4/4A/4B or in PDCCH/SPDCCH with DCI format 7-0A/7-0B or in MPDCCH with DCI format 6-0A for serving cell or jointly coded with other TPC commands in PDCCH/MPDCCH with DCI format 3/3A whose CRC parity bits are scrambled with TPC-PUSCH-RNTI. If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell  and if subframe  belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12, the current PUSCH power control adjustment state for serving cell is given by, and the UE shall use  instead of to determine . Otherwise, the current PUSCH power control adjustment state for serving cell is given by. If the UE is configured with multiple UL SPS configurations, [image: ] is a correction value, also referred to as a TPC command and is jointly coded with other TPC commands in PDCCH with DCI format 3/3A whose CRC parity bits are scrambled with TPC-PUSCH-RNTI, where x is SPS-ConfigIndex-r14, and [image: ] and [image: ] are replaced by [image: ] and [image: ], respectively.




[bookmark: OLE_LINK5][bookmark: OLE_LINK6]-	 and  if accumulation is enabled based on the parameter Accumulation-enabled or accumulationEnabledsTTI provided by higher layers or if the TPC command  is included in a PDCCH/EPDCCH with DCI format 0 or in a MPDCCH with DCI format 6-0A for serving cell  where the CRC is scrambled by the Temporary C-RNTI or PUR C-RNTI
-	[image: ] and [image: ] if accumulation is enabled based on the parameter Accumulation-enabled or accumulationEnabledsTTI provided by higher layers and if the TPC command [image: ] is included in a PDCCH with DCI format 3/3A whose CRC parity bits are scrambled by TPC-PUSCH-RNTI and if the UE is configured with multiple UL SPS configurations.




-	where was signalled on PDCCH/EPDCCH with DCI format 0/0A/0B/0C/4/4A/4B or PDCCH/SPDCCH with DCI format 7-0A/7-0B or MPDCCH with DCI format 6-0A or PDCCH/MPDCCH with DCI format 3/3A on subframe/slot/subslot , and where  is the first value after reset of accumulation. For a BL/CE UE configured with CEModeA, subframe  is the last subframe in which the MPDCCH with DCI format 6-0A or MPDCCH with DCI format 3/3A is transmitted.
<Unchanged parts are omitted>


-	For serving cell  and a non-BL/CE UE, the UE attempts to decode a PDCCH/EPDCCH of DCI format 0/0A/0B/0C/4/4A/4B or a PDCCH/SPDCCH of DCI format 7-0A/7-0B with the UE's C-RNTI or a PDCCH/EPDCCH of DCI format 0 for SPS C-RNTI or a PDCCH/SPDCCH of DCI format 7-0A/7-0B for SPS C-RNTI or a PDCCH/EPDCCH of DCI format 0 for UL-SPS-V-RNTI and a PDCCH of DCI format 3/3A with this UE's TPC-PUSCH-RNTI in every subframe except when in DRX or where serving cell  is deactivated. 
· 
For serving cell  and a BL/CE UE configured with CEModeA, the UE attempts to decode a MPDCCH of DCI format 6-0A with the UE's C-RNTI or SPS C-RNTI or PUR C-RNTI and a MPDCCH of DCI format 3/3A with this UE's TPC-PUSCH-RNTI in every BL/CE downlink subframe except when in DRX


-	For a non-BL/CE UE and for subframe PUSCH transmissions, if DCI format 0/0A/0B/0C/4/4A/4B for serving cell and DCI format 3/3A are both detected in the same subframe, then the UE shall use the  provided in DCI format 0/0A/0B/0C/4/4A/4B. 

-	For slot/subslot-PUSCH transmissions corresponding to a PDCCH/SPDCCH with DCI format 7-0A/7-0B with the UE's C-RNTI for serving cell c, the UE shall use the provided in DCI format 7-0A/7-0B
<Unchanged parts are omitted>



-	For both types of  (accumulation or current absolute) the first value is set as follows:




-	If  value is changed by higher layers and serving cell  is the primary cell or, if  value is received by higher layers and serving cell  is a Secondary cell or, if a BL/CE UE transmits using preconfigured uplink resources,

-	 
[bookmark: _Hlk42707425][bookmark: _Hlk38533955]	Note for a BL/CE UE,  = 0 for i = 0,1,… up to the last subframe of the PUSCH transmission using preconfigured uplink resource.



-	For serving cell , when the UE is configured with higher layer parameter shortTTI or when there is a change in configuration corresponding to the higher layer parameter shortTTI,  for the first following PUSCH transmission in a slot or subslot in a given subframe is set to the value of  associated with PUSCH of the previous uplink subframe.
<Unchanged parts are omitted>
5.1.2.1	UE behaviour


If serving cell is the primary cell, for PUCCH format 1/1a/1b/2/2a/2b/3, the setting of the UE Transmit powerfor the physical uplink control channel (PUCCH) transmission in subframe/slot/subslot i for serving cell [image: ] is defined by

 [dBm]


If serving cell is the primary cell, for PUCCH format 4/5, the setting of the UE Transmit powerfor the physical uplink control channel (PUCCH) transmission in subframe/slot/subslot i for serving cell [image: ] is defined by

 [dBm]

If the UE is not transmitting PUCCH for the primary cell, for the accumulation of TPC command for PUCCH, the UE shall assume that the UE transmit power  for PUCCH in subframe/slot/subslot i is computed by 

 [dBm]
where 






-	is the configured UE transmit power defined in [6] in subframe/slot/subslot i for serving cell . If the UE transmits PUSCH without PUCCH in subframe  for the serving cell c, for the accumulation of TPC command for PUCCH, the UE shall assume  as given by Subclause 5.1.1.1. If the UE does not transmit PUCCH and PUSCH in subframe/slot/subslot  for the serving cell c, for the accumulation of TPC command for PUCCH, the UE shall compute  assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB, where MPR, A-MPR, P-MPR and TC are defined in [6].
<Unchanged parts are omitted>

-	 is a UE specific correction value, also referred to as a TPC command, included in a PDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D for the primary cell, or included in a MPDCCH with DCI format 6-1A, or included in an EPDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D for the primary cell, or included in a PDCCH/SPDCCH with DCI format 7-1A/1B/1C/1D/1E/1F/1G if the UE is configured with higher layer parameter shortTTI for the primary cell, or sent jointly coded with other UE specific PUCCH correction values on a PDCCH/MPDCCH with DCI format 3/3A whose CRC parity bits are scrambled with TPC-PUCCH-RNTI.
-	For a non-BL/CE UE, if the UE is not configured for EPDCCH monitoring, the UE attempts to decode 
-	a PDCCH of DCI format 3/3A with the UE's TPC-PUCCH-RNTI and one or several PDCCHs of DCI format 1A/1B/1D/1/2A/2/2B/2C/2D with the UE's C-RNTI or SPS C-RNTI on every subframe except when in DRX. 
-	a PDCCH of DCI format 3/3A with the UE's TPC-PUCCH-RNTI in case of slot/subslot-PUCCH transmissions associated with PDSCH/PUSCH transmissions without a corresponding PDCCH/SPDCCH, when configured by higher layer parameter tpc-PDCCH-ConfigPUCCH-SPS
-	a PDCCH/SPDCCH of DCI format 7-1A/1B/1C/1D/1E/1F/1G if the UE is configured with higher layer parameter shortTTI in case of slot/subslot-PUCCH transmissions associated with PDSCH/PUSCH transmissions with corresponding PDCCH/SPDCCH
-	If a UE is configured for EPDCCH monitoring, the UE attempts to decode 
-	a PDCCH of DCI format 3/3A with the UE's TPC-PUCCH-RNTI and one or several PDCCHs of DCI format 1A/1B/1D/1/2A/2/2B/2C/2D with the UE's C-RNTI or SPS C-RNTI as described in Subclause 9.1.1, and
-	one or several EPDCCHs of DCI format 1A/1B/1D/1/2A/2/2B/2C/2D with the UE's C-RNTI or SPS C-RNTI, as described in Subclause 9.1.4, and
-	a PDCCH of DCI format 3/3A with the UE's TPC-PUCCH-RNTI in case of slot/subslot-PUCCH transmissions associated with PDSCH/PUSCH transmissions without a corresponding PDCCH/SPDCCH, when configured by higher layer parameter tpc-PDCCH-ConfigPUCCH-SPS
-	a PDCCH/SPDCCH of DCI format 7-1A/1B/1C/1D/1E/1F/1G with the UE's C-RNTI as described in Subclause 9.6.1if the UE is configured with higher layer parameter shortTTI in case of slot/subslot-PUCCH transmissions associated with PDSCH/PUSCH transmissions with corresponding PDCCH/SPDCCH.
-	For a BL/CE UE configured with CEModeA, the UE attempts to decode a MPDCCH of DCI format 3/3A with the UE's TPC-PUCCH-RNTI and MPDCCH of DCI format 6-1A with the UE's C-RNTI or SPS C-RNTI or PUR C-RNTI on every BL/CE downlink subframe except when in DRX.
-	If the UE decodes 
-	a PDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D/7-1A/1B/1C/1D/1E/1F/1G or 
-	an EPDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D or
-	an MPDCCH with DCI format 6-1A or
-	a SPDCCH with DCI format 7-1A/1B/1C/1D/1E/1F/1G

	for the primary cell and the corresponding detected RNTI equals the C-RNTI or SPS C-RNTI or PUR C-RNTI of the UE and the TPC field in the DCI format is not used to determine the PUCCH resource as in Subclause 10.1, the UE shall use the  provided in that PDCCH/EPDCCH/MPDCCH/SPDCCH.
	Else 

-	if the UE decodes a PDCCH/MPDCCH with DCI format 3/3A, the UE shall use the  provided in that PDCCH/MPDCCH

	else the UE shall set  = 0 dB.



-	 where  is the current PUCCH power control adjustment state and where is the first value after reset.
-	For FDD or FDD-TDD and primary cell frame structure type 1, 
-	[image: ] and [image: ] for subframe-PUCCH,

-	[image: ] and [image: ]for slot-PUCCH if the TPC command is received in a slot and the TPC command  is included in a PDCCH/ SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G,

-	[image: ] and [image: ]when the TPC command is received in a subslot and the TPC command  is included in a PDCCH/ SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G,

-	[image: ]for slot-PUCCH if the TPC command is received in a subslot and the TPC command  is included in a PDCCH/ SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G and [image: ] corresponds to the index of the three last subslots sent at the latest [image: ] subslots earlier than the start of the slot-PUCCH.

-	For a slot/subslot-PUCCH transmission in slot/subslot i of subframe I corresponding to a slot/subslot-PDSCH transmission without a corresponding PDCCH/SPDCCH, the UE shall use the provided in the PDCCH with DCI format 3/3A received in a subframe not later than subframe I - 4 when configured by higher layer parameter tpc-PDCCH-ConfigPUCCH-SPS.





-	For TDD, values of  and  are given in Table 10.1.3.1-1C if the UE is configured with higher layer parameter shortTTI and the TPC command  is included in a PDCCH/ SPDCCH with DCI format 7-1A/1B/1C/1D/1E/1F/1G, in Table 10.1.3.1-1B if the UE is configured with higher layer parameter shortProcessingTime and the TPC command  is included in a PDCCH sent in the UE-specific search space, and in Table 10.1.3.1-1 otherwise, where the "UL/DL configuration" in Table 10.1.3.1-1 corresponds to the eimta-HARQ-ReferenceConfig-r12 for the primary cell when the UE is configured with the parameter EIMTA-MainConfigServCell-r12 for the primary cell, or to harq-ReferenceConfig-r14 for the primary cell when the UE is configured with the parameter harq-ReferenceConfig-r14. For a slot-PUCCH transmission in slot i of subframe I corresponding to a slot-PDSCH transmission without a corresponding PDCCH/SPDCCH, the UE shall use the  provided in the PDCCH with DCI format 3/3A received in subframes not later than subframe I - km when configured by higher layer parameter tpc-PDCCH-ConfigPUCCH-SPS, where[image: ] and [image: ] are given in Table 10.1.3.1-1.


-	The  dB values signalled on PDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D or EPDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D or MPDCCH with DCI format 6-1A or PDCCH/SPDCCH with DCI format 7-1A/1B/1C/1D/1E/1F/1G are given in Table 5.1.2.1-1. If the PDCCH with DCI format 1/1A/2/2A/2B/2C/2D or EPDCCH with DCI format 1/1A/2A/2/2B/2C/2D or MPDCCH with DCI format 6-1A or PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G is validated as an SPS activation PDCCH/EPDCCH/MPDCCH, or the PDCCH/EPDCCH with DCI format 1A or MPDCCH with DCI format 6-1A or PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G is validated as an SPS release PDCCH/EPDCCH/MPDCCH/SPDCCH, then  is 0dB.

-	The  dB values signalled on PDCCH/MPDCCH with DCI format 3/3A are given in Table 5.1.2.1-1 or in Table 5.1.2.1-2 as semi-statically configured by higher layers.

-	If  value is changed by higher layers, or if a BL/CE UE transmits using preconfigured uplink resources 

-	


-	If the UE is configured with higher layer parameter shortTTI or if there is a change in configuration corresponding to the higher layer parameter shortTTI,  for the first following slot/subslot-PUCCH transmission in a given subframe is set to  associated with PUCCH of the previous uplink subframe.
-	Else

-	, where

-	 is the TPC command indicated in the random access response corresponding to the random access preamble transmitted in the primary cell, see Subclause 6.2 and
-	if UE is transmitting PUCCH in subframe i,

	

.
	Otherwise, 


	and  is provided by higher layers and corresponds to the total power ramp-up requested by higher layers from the first to the last preamble in the primary cell. A UE configured with ul-ConfigInfo-r14, the UE shall assume 

-	If UE has reached  for the primary cell, positive TPC commands for the primary cell shall not be accumulated.
-	If UE has reached minimum power, negative TPC commands shall not be accumulated.
-	UE shall reset accumulation

-	when  value is changed by higher layers
-	when the UE receives a random access response message for the primary cell 
-	when the UE performs PUSCH transmission using preconfigured uplink resource


-	 if  is not an uplink subframe/slot in TDD or FDD-TDD and primary cell frame structure type 2. 
For a BL/CE UE configured with CEModeA, if the PUCCH is transmitted in more than one subframe i0, i1, …, iN-1 where i0< i1< …< iN-1, the PUCCH transmit power in subframe ik , k=0, 1, …, N-1is determined by


For a BL/CE UE configured with CEModeB, the PUCCH transmit power in subframe ik is determined by 


<Unchanged parts are omitted>

[bookmark: _Toc415085437][bookmark: _Toc415085444]5.2	Downlink power allocation
The eNodeB determines the downlink transmit energy per resource element.
For the purpose of RSRP and RSRQ measurements, the UE may assume downlink cell-specific RS EPRE is constant across the downlink system bandwidth and constant across all subframes with discovery signal transmissions until different cell-specific RS power information is received. 
For a cell that is not a LAA SCell, the UE may assume downlink cell-specific RS EPRE is constant across the downlink system bandwidth and constant across all subframes until different cell-specific RS power information is received. 
The downlink cell-specific reference-signal EPRE can be derived from the downlink reference-signal transmit power given by the parameter referenceSignalPower provided by higher layers. The downlink reference-signal transmit power is defined as the linear average over the power contributions (in [W]) of all resource elements that carry cell-specific reference signals within the operating system bandwidth.
For a LAA SCell, the UE may assume that the EPRE of downlink cell-specific RS in subframe n is same as the EPRE of downlink cell-specific RS in subframe n-1, if all OFDM symbols of at least the second slot of subframe n-1, are occupied.
[bookmark: _Hlk536175083]For a BL/CE UE, if the UE is configured with higher layer parameter RSS-Config, the ratio of resynchronization signal EPRE to cell-specific RS EPRE is given by higher layer parameter powerBoost in RSS-Config , where  and  are the default values for  and  in Table 5.2-1a assuming the same transmitted power for symbols with or without CRS, and  is the number of CRS ports.
For a BL/CE UE, if the UE is configured with higher layer parameter WUS-Config, the ratio of MWUS EPRE to cell-specific RS EPRE is given by higher layer parameter powerBoost in WUS-Config, where  and  are the default values for  and  in Table 5.2-1a assuming the same transmitted power for symbols with or without CRS, and  is the number of CRS ports.
For a BL/CE UE, if the UE is configured with higher layer parameter crs-ChEstMPDCCH-ConfigCommon mpdcch-crs-idle-config or crs-ChEstMPDCCH-ConfigDedicatedmpdcch-crs-connected-config, the ratio of Demodulation RS EPRE to cell-specific RS EPRE is given by higher layer parameter powerRatio in crs-ChEstMPDCCH-ConfigCommon or crs-ChEstMPDCCH-ConfigDedicatedmpdcch-crs-power-ratio.




The ratio of PDSCH EPRE to cell-specific RS EPRE among PDSCH REs (not applicable to PDSCH REs with zero EPRE) for each OFDM symbol is denoted by either  or according to the OFDM symbol index as given by Table 5.2-2 and Table 5.2-3. In addition, and are UE-specific.
<Unchanged parts are omitted>

[bookmark: _Toc415085443]7	Physical downlink shared channel related procedures
<Unchanged parts are omitted>
A BL/CE UE configured with CEModeB is not expected to support more than 4 downlink HARQ processes if the UE is configured with higher layer parameter ce-PDSCH-MultiTB-Configmulti-TB-DL-config, 2 downlink HARQ processes otherwise. 
For TDD and a BL/CE configured with CEModeA, the maximum number of downlink HARQ processes for a serving cell shall be determined as indicated in Table 7-3.
<Unchanged parts are omitted>

7.1	UE procedure for receiving the physical downlink shared channel
<Unchanged parts are omitted>
For BL/CE UEs, the set of BL/CE DL subframes is indicated as follows
-	If higher layer parameter ce-reserved-resource-DL-freq or resourceReservationDedicatedDLce-reserved-resource-DL-time is configured,
-	for PDSCH transmission associated with C-RNTI or SPS C-RNTI using UE-specific MPDCCH search space including PDSCH transmission without a corresponding MPDCCH,
-	if the Resource reservation field in the DCI is set to 0, then the set of BL/CE DL subframes corresponds to all downlink subframes and special subframes during the PDSCH transmission;
-	if the Resource reservation field in the DCI is set to 1, then the set of BL/CE DL subframes corresponds to all downlink subframes and special subframes that are not fully reserved according to higher layer parameters (a subframe is considered fully reserved if and only if all OFDM symbols of all PRBs of the PDSCH transmission are reserved in the subframe);
-	for MPDCCH transmission associated with C-RNTI or SPS C-RNTI using UE-specific MPDCCH search space,
-	the set of BL/CE DL subframes corresponds to all downlink subframes and available special subframes that are not fully reserved according to higher layer parameters (a subframe is considered fully reserved if and only if all OFDM symbols of all PRBs of the MPDCCH transmission are reserved in the subframe).
-	In all other cases, the set of BL/CE DL subframes is indicated by the higher layers according to fdd-DownlinkOrTddSubframeBitmapBR [11]. 
<Unchanged parts are omitted>
If a UE is configured with higher layer parameter ce-ETWS-CMAS-RxInConnce-etws-cmas-config and configured by higher layers to decode MPDCCH with CRC scrambled by the SI-RNTI, the UE shall decode the MPDCCH according to any of the combinations defined in Table 7.1-1B.
<Unchanged parts are omitted>
[bookmark: _Toc415085458]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: ]
<Unchanged parts are omitted>

[bookmark: _Toc415085459]7.1.7.1	Modulation order and redundancy version determination
<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, 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 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: ] 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 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.

Table 7.1.7.1-2: Redundancy version
	Redundancy version Index
[image: ]
	rvidx

	0
	0

	1
	2

	2
	3

	3
	1



<Unchanged parts are omitted>

[bookmark: _Toc415085460]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 ce-PDSCH-MultiTB-Configmulti-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 ce-PDSCH-MultiTB-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>
[bookmark: _Toc415085470][bookmark: _Toc415085472]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, …, NTBN-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;


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

-	subframe(s) ni = n+ki with i=0,1,…, NTBN-1 are NTBN consecutive BL/CE DL subframe(s) where,  , 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 the second BL/CE DL subframe after subframe n. 

-	for , 



-	if the UE is configured with higher layer parameter interleaving in ce-PDSCH-MultiTB-Configmulti-TB-DL-Unicast-Interleaving-config, and PDSCH 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 DL subframes  with  are associated with TBr+1 , 
-	otherwise,



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

-	for  and PDSCH corresponding to an MPDCCH with DCI CRC scrambled by G-RNTI,
-	if higher layer parameter multiTB-Gap is configured, a scheduling gap with a length equal to the indicated value of multiTB-Gap is inserted between TBr and TBr+1, r=0,1,2...,NTB-2.
<Unchanged parts are omitted>
7.2	UE procedure for reporting Channel State Information (CSI)
<Unchanged parts are omitted>
For a BL/CE UE, when reporting PMI the UE reports a single PMI report. A UE is restricted to report PMI within a precoder codebook subset specified by a bitmap parameter codebookSubsetRestriction configured by higher layer signalling. For a specific precoder codebook and associated transmission mode, the bitmap can specify all possible precoder codebook subsets from which the UE can assume the eNB may be using when the UE is configured in the relevant transmission mode. Codebook subset restriction is supported for transmission modes 6 and 9. The resulting number of bits for each transmission mode is given in Table 7.2-1b. The bitmap forms the bit sequence [image: ] where [image: ] is the LSB and [image: ] is the MSB and where a bit value of zero indicates that the PMI reporting is not allowed to correspond to precoder(s) associated with the bit. The association of bits to precoders for the relevant transmission modes are given as follows:
-	Transmission mode 6
-	2 antenna ports: bit [image: ] is associated with the precoder for [image: ] layer with codebook index [image: ]in Table 6.3.4.2.3-1 of [3].
-	4 antenna ports: bit [image: ] is associated with the precoder for [image: ] layer with codebook index [image: ]in Table 6.3.4.2.3-2 of [3].
-	Transmission mode 9
-	2 antenna ports: bit [image: ] is associated with the precoder for [image: ] layer with codebook index [image: ]in Table 6.3.4.2.3-1 of [3].
-	4 antenna ports: bit [image: ] is associated with the precoder for [image: ] layer and with codebook index [image: ]in Table 6.3.4.2.3-2 of [3].
-	8 antenna ports: bit is associated with the precoder for [image: ] layer and codebook index [image: ], and bit  is associated with the precoder for [image: ] layer and codebook index [image: ]. Codebook indices [image: ] and [image: ] are given in Table 7.2.4-1. The 8 antenna ports case for Transmission mode 9 is only applicable when the UE is configured with the higher layer parameter ce-CSI-RS-Feedbackce-csi-rs-feedback-config. 
<Unchanged parts are omitted>
7.2.2	Periodic CSI Reporting using PUCCH
<Unchanged parts are omitted>
For a BL/CE UE configured with CEModeA, the following periodic CSI reporting modes are supported on PUCCH:
Transmission mode 1	: Mode 1-0
Transmission mode 2	: Mode 1-0
Transmission mode 6	: Mode 1-1
Transmission mode 9 	: Modes 1-1, 1-0 if the UE is not configured with higher layer parameter ce-CSI-RS-Feedbackce-csi-rs-feedback-config; mode 1-1 if the UE is configured with PMI/RI reporting and number of CSI-RS ports=8 and the UE is configured with higher layer parameter ce-CSI-RS-Feedbackce-csi-rs-feedback-config.
<Unchanged parts are omitted>
For a BL/CE UE, the periodic CSI reporting modes are described as following:
· Wideband feedback
· Mode 1-0 description:
· In the subframe where CQI is reported:
· A UE shall report a type 4 report consisting of one wideband CQI value which is calculated assuming transmission on all narrowband(s) in the CSI reference resource. The wideband CQI is calculated conditioned on transmission rank 1.
· Mode 1-1 description:
· In the subframe where a first PMI is reported for transmission modes 9 configured with submode 1 and 8 CSI-RS ports, the UE shall report a type 2a report consisting of a first PMI corresponding to a set of precoding matrices selected from the codebook subset assuming transmission on all narrowband(s) in the CSI reference resource. The wideband first PMI value is calculated conditioned on transmission rank 1.
· In the subframe where wideband CQI/second PMI is reported for transmission modes 9 with 8 CSI-RS ports and submode 1:
· A single precoding matrix is selected from the codebook subset assuming transmission on all narrowband(s) in the CSI reference resource.
· A UE shall report a type 2b report consisting of 
· A single wideband CQI value which is calculated assuming the use of the single precoding matrix in all narrowband(s) in the CSI reference resource and transmission on all narrowband(s) in the CSI reference resource.
· The wideband second PMI corresponding to the selected single precoding matrix.
· The wideband second PMI is calculated conditioned on transmission rank 1 and the last reported wideband first PMI. The wideband CQI is calculated conditioned on the selected precoding matrix and transmission rank 1.
· In the subframe where wideband CQI/first PMI/second PMI is reported for transmission modes 9 with submode 2 and 8 CSI-RS ports configured:
· A single precoding matrix is selected from the codebook subset assuming transmission on all narrowband(s) in the CSI reference resource.
· A UE shall report a type 2c report consisting of 
· A single wideband CQI value which is calculated assuming the use of the single precoding matrix in all narrowband(s) in the CSI reference resource and transmission on all narrowband(s) in the CSI reference resource.
· The wideband first PMI and the wideband second PMI corresponding to the selected single precoding matrix as defined in Subclause 7.2.4.
· The wideband first PMI, the wideband second PMI and the wideband CQI are calculated conditioned on transmission rank 1.
· The wideband first PMI, the wideband second PMI and the wideband CQI are calculated conditioned on transmission rank 1.
· In the subframe where CQI/PMI is reported:
· A single precoding matrix is selected from the codebook subset assuming transmission on all narrowband(s) in the CSI reference resource. The PMI is calculated conditioned on transmission rank 1. 
· A UE shall report a type 2 report consisting of 
· A single wideband CQI value which is calculated assuming the use of a single precoding matrix in all narrowband(s) in the CSI reference resource and transmission on all narrowband(s) in the CSI reference resource. The wideband CQI is calculated conditioned on transmission rank 1.
· The selected single PMI (wideband PMI).
<Unchanged parts are omitted>
[bookmark: _Toc415085473]7.2.3	Channel Quality Indicator (CQI) definition
<Unchanged parts are omitted>
For a UE in transmission mode 9 when parameter pmi-RI-Report is configured by higher layers and parameter eMIMO-Type is not configured by higher layers, the UE shall derive the channel measurements for computing the CQI value reported in uplink subframe/slot/subslot n based on only the Channel-State Information (CSI) reference signals (CSI-RS) defined in [3] for which the UE is configured to assume non-zero power for the CSI-RS. For a non-BL/CE UE in transmission mode 9 when the parameter pmi-RI-Report is not configured by higher layers or in transmission modes 1-8 the UE shall derive the channel measurements for computing CQI based on CRS. For a BL/CE UE, the UE shall derive the channel measurements for computing CQI based on CSI-RS if configured with the higher layer parameter ce-CSI-RS-Feedback for transmission mode 9 and the number of CSI-RS ports=8, otherwise based on CRS.
For a UE in transmission mode 10, when parameter eMIMO-Type is not configured by higher layers, the UE shall derive the channel measurements for computing the CQI value reported in uplink subframe/slot/subslot n and corresponding to a CSI process, based on only the non-zero power CSI-RS (defined in [3]) within a configured CSI-RS resource associated with the CSI process. 
<Unchanged parts are omitted>

[bookmark: _Toc415085474]7.2.4	Precoding Matrix Indicator (PMI) definition
For transmission modes 4, 5 and 6, precoding feedback is used for channel dependent codebook based precoding and relies on UEs reporting precoding matrix indicator (PMI). For transmission mode 8, the UE shall report PMI if configured with PMI/RI reporting. For transmission modes 9 and 10, the non-BL/CE UE shall report PMI if configured with PMI/RI reporting and the number of CSI-RS ports is larger than 1. For transmission modes 9, the BL/CE UE shall report PMI based on CSI-RS if configured with the higher layer parameter ce-CSI-RS-Feedback and the number of CSI-RS ports=8, otherwise based on CRS. A UE shall report PMI based on the feedback modes described in 7.2.1 and 7.2.2. For other transmission modes, PMI reporting is not supported.
<Unchanged parts are omitted>
[bookmark: _Toc415085475]7.2.5	Channel-State Information – Reference Signal (CSI-RS) definition
<Unchanged parts are omitted>
A UE should not expect the configuration of CSI-RS and PMCH in the same subframe of a serving cell. 
A BL/CE UE configured with CEModeA and higher layer parameter ce-CSI-RS-Feedback ce-csi-rs-feedback-config is not expected to be configured with aperiodic CSI-RS resource configuration.
For frame structure type 2 serving cell and 4 CRS ports, the UE is not expected to receive a CSI RS Configuration index (see Table 6.10.5.2-1 and Table 6.10.5.2-2 in [3]) belonging to the set [20-31] for the normal CP case or the set [16-27] for the extended CP case. 
A UE may assume the CSI-RS antenna ports of a CSI-RS resource configuration are quasi co-located (as defined in [3]) with respect to delay spread, Doppler spread, Doppler shift, average gain, and average delay.
A UE configured in transmission mode 10 and with quasi co-location type B or type C, may assume the antenna ports 0 – 3 associated with qcl-CRS-Info-r11 corresponding to a CSI-RS resource configuration and antenna ports 15 – 46 corresponding to the CSI-RS resource configuration are quasi co-located (as defined in [3]) with respect to Doppler shift, and Doppler spread.
A UE configured in transmission mode 10, and configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and the number of configured CSI-RS resources is more than one for a CSI process, and with quasi co-location type B, is not expected to receive CSI-RS resource configurations for the CSI process that have different values of the higher layer parameter qcl-CRS-Info-r11. 
A UE configured in transmission mode 10, and configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and with quasi co-location type B, is not expected to receive CSI-RS resource configurations for eMIMO-Type and eMIMO-Type2 of the CSI process that have different values of the higher layer parameter qcl-CRS-Info-r11.
A BL/CE UE configured with CEModeA or CEModeB is not expected to be configured with non-zero transmission power CSI-RS, except when the BL/CE UE is configured with the higher layer parameter ce-CSI-RS-Feedback. 
A UE configured in transmission mode 9 or 10, and configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS A', and more than one CSI-RS configurations for a CSI-RS resource, is not expected to receive CSI-RS configurations for the CSI-RS resource that have different values of frequencyDensity.
<Unchanged parts are omitted>
[bookmark: _Toc415085478]7.3	UE procedure for reporting HARQ-ACK
<Unchanged parts are omitted>
For a BL/CE UE, if the UE is configured with CEModeA, and if the UE is configured with higher layer parameter harq-Bundling in ce-PDSCH-MultiTB-Configmulti-TB-DL-HARQ-bundling and multiple TB are scheduled in the corresponding DCI format 6-1A with CRC scrambled by C-RNTI,






-	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, ,  with ;
-	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 and the value of  is determined by Multi-TB HARQ-ACK bundling size field in the corresponding DCI.

Table 7.3-1:  Value of  and M for different values of DCI field ‘Multi-TB HARQ-ACK bundling size’ and for different values of number of scheduled transport blocks 
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<Unchanged parts are omitted>

[bookmark: _Toc415085481][bookmark: _Toc415085486]7.3.2.1	TDD HARQ-ACK reporting procedure for same UL/DL configuration
Unless otherwise stated, the procedure in this subclause applies to non-BL/CE UEs.
<Unchanged parts are omitted>
For TDD and a BL/CE UE, 
-	if the UE is configured with ce-PDSCH-MultiTB-Config, and multiple TBs are scheduled by a single DCI
-	the UE is not expected to receive any other PDSCH transmission(s) or MPDCCH indicating downlink SPS release, corresponding to which the UE shall report HARQ-ACK in any subframe(s) in which HARQ-ACKs are reported for the multiple TBs scheduled by the single DCI, according to subclause 10.2
-	the UE behaviour for HARQ-ACK reporting is the same as that of a BL/CE UE with FDD, except:
-	PUCCH resource(s) is (are) determined according to Subclause 10.1.3.1; and
-	PUCCH(s) is (are) transmitted in a set of BL/CE UL subframe(s) according to Subclause 10.2 for TDD and BL/CE UEs.
-	else if the UE is configured with csi-NumRepetitionCE equal to 1 and mPDCCH-NumRepetition equal to 1,
-	the UE behaviour for HARQ-ACK reporting is the same as that of a non-BL/CE UE with TDD, except:
-	PDCCH/EPDCCH is replaced by MPDCCH; and
-	DCI format 1/1A/1B/1D/2/2A/2B/2C/2D is replaced by DCI format 6-1A; and
-	DCI format 0/4 is replaced by DCI format 6-0A; and
-	PUCCH is transmitted in a set of BL/CE UL subframe(s) according to Subclause 10.2 for TDD and BL/CE UEs;
-	else
-	the UE is not expected to receive more than one PDSCH transmission, or more than one of PDSCH and MPDCCH indicating downlink SPS releases, with transmission ending within subframe(s) [image: ], where [image: ] and [image: ] is defined in Table 10.1.3.1-1 intended for the UE; 
-	The UE behavior for HARQ-ACK reporting is the same as that of a BL/CE UE with FDD, except:
-	PUCCH resource is determined according to Subclause 10.1.3.1; and
-	PUCCH is transmitted in a set of BL/CE UL subframe(s) according to Subclause 10.2 for TDD and BL/CE UEs.
If the BL/CE UE is configured in CEModeA, and if the PDSCH is assigned by or semi-statically scheduled by a MPDCCH with DCI format 6-1A, the UE shall assume no PDSCH repetition if the higher layer parameter csi-NumRepetitionCE-r13 indicates one subframe.
<Unchanged parts are omitted>
8.0	UE procedure for transmitting the physical uplink shared channel
<Unchanged parts are omitted>
For FDD and a BL/CE UE configured with CEModeA, there shall be at most 8 uplink HARQ processes per serving cell.
For FDD and a BL/CE UE configured with CEModeB, there shall be at most 4 uplink HARQ processes per serving cell if the UE is configured with higher layer parameter ce-PUSCH-MultiTB-Configmulti-TB-UL-config, 2 uplink HARQ processes per serving cell otherwise.
For a BL/CE UE and PUSCH transmission using preconfigured uplink resource, there shall be 1 uplink HARQ process per serving cell.
<Unchanged parts are omitted>

For BL/CE UEs, the set of BL/CE UL subframes is indicated as follows
-	If higher layer parameter resourceReservationDedicatedULce-reserved-resource-UL-time is configured,
-	for PUSCH transmission associated with C-RNTI or SPS C-RNTI using UE-specific MPDCCH search space including PUSCH transmission without a corresponding MPDCCH,
-	if the Resource reservation field in the DCI is set to 0, then the set of BL/CE UL subframes corresponds to all uplink subframes during the PUSCH transmission;
-	if the Resource reservation field in the DCI is set to 1, then the set of BL/CE UL subframes corresponds to all uplink subframes that are not fully reserved according to higher layer parameters (a subframe is considered fully reserved if and only if all SC-FDMA symbols of the PUSCH transmission are reserved in the subframe);
-	for PUCCH transmission associated with C-RNTI or SPS C-RNTI using UE-specific MPDCCH search space including PUCCH transmission without a corresponding MPDCCH,
-	the set of BL/CE UL subframes corresponds to all uplink subframes that are not fully reserved according to higher layer parameters (a subframe is considered fully reserved if and only if all SC-FDMA symbols of the PUCCH transmission are reserved in the subframe).
-	In all other cases, the set of BL/CE UL subframes is indicated by the higher layers according to fdd-DownlinkOrTddSubframeBitmapBR and fdd-UplinkSubframeBitmapBR [11]. 
For BL/CE UEs, PUSCH transmission can be scheduled by a MPDCCH with DCI format 6-0A/6-0B, or the transmission can correspond to using preconfigured uplink resource configured by higher layers. Transmission using preconfigured uplink resource is initiated by higher layers as specified in [14], while retransmission of transport blocks transmitted using preconfigured uplink resource are scheduled by a MPDCCH with DCI format 6-0A/6-0B.
For a PUSCH transmission using preconfigured uplink resource, the UE shall use the repetition number determined by the repetition adjustment field according to Table 8-2b and Table 8-2c from the most recent MPDCCH DCI format 6-0A/6-0B with CRC scrambled by PUR C-RNTI for PUR ACK/fallback feedback indication (as defined in [4]) if detected, configured by higher layers otherwise.
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 interleaving in ce-PUSCH-MultiTB-Configmulti-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 , 




-	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.
-	for FDD, x = 4; 
<Unchanged parts are omitted>

If a UE is configured by higher layers to decode PDCCHs/EPDCCHs with the CRC scrambled by the AUL C-RNTI, the UE shall decode the PDCCH/EPDCCH according to the combination defined in Table 8-9.
Table 8-9: PDCCH/EPDCCH configured by AUL C-RNTI
	Autonomous uplink
Transmission mode
	DCI format
	Search Space
	Transmission scheme of corresponding
autonomous PUSCH

	Mode 1
	DCI format 0A
	UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)

	Mode 2
	DCI format 4A
	UE specific by C-RNTI
	Closed-loop spatial multiplexing (see Subclause 8.0.2)



A UE may transmit PUSCH on preconfigured uplink resources as configured by higher layers. The scrambling initialization of PUSCH transmission using preconfigured uplink resource is by PUR C-RNTI.
If a UE is configured by higher layers to decode MPDCCHs with the CRC scrambled by the PUR C-RNTI, the UE shall decode the MPDCCH according to the combination defined in Table 8-10 and in case the indication in the DCI corresponds to the retransmission of a transport block transmitted using preconfigured uplink resource, transmit a corresponding PUSCH. The scrambling initialization of this PUSCH corresponding to these MPDCCHs and the PUSCH retransmission for the same transport block is by PUR C-RNTI.
<Unchanged parts are omitted>
[bookmark: _Toc415085492]8.2	UE sounding procedure
<Unchanged parts are omitted>
A BL/CE UE not configured with the higher layer parameter srs-UpPtsAdd shall not transmit SRS in UpPTS if SRS frequency location is different from DwPTS reception narrowband in the same special subframe.
For a BL/CE UE, the SRS transmission that falls into the reserved symbol of a BL/CE UL subframe is dropped.




For a TDD serving cell, , not configured for PUSCH/PUCCH transmission, the UE is not expected to be configured with SRS resource(s) such that the SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) may overlap in time with PDCCH monitoring in subframes 0 or 5 on serving cell , if the UE is not capable of simultaneous transmission and reception on serving cell  and serving cell .
<Unchanged parts are omitted>
[bookmark: _Toc415085498]8.6	Modulation order, redundancy version and transport block size determination
To determine the modulation order, redundancy version and transport block size for the physical uplink shared channel, the UE shall first
-	for a cell that is
-	a LAA SCell or, 
-	configured with higher layer parameter shortProcessingTime and the PDCCH with CRC scrambled by C-RNTI corresponding to the PUSCH is in the UE-specific search space, or 
-	configured with higher layer parameter shortTTI and the associated DCI is of format 7-0A/7-0B, 
-		read the "modulation and coding scheme" field ([image: ]) and "redundancy version" field ([image: ]), 
-	otherwise 
-	if the UE is a non-BL/CE UE,
- 	read the "modulation and coding scheme and redundancy version" field ([image: ]) if the UE is a non-BL/CE UEs and, 
-	elseif the UE is a BL/CE UE,
- 	for transmission using preconfigured uplink resources,
-	read the higher layer parameter mcs-r16 in PUR-Config
- 	otherwise
-	read the "modulation and coding scheme" field ([image: ]) if the UE is a BL/CE UE, 
and
-	check the "CSI request" bit field, and
-	compute the total number of allocated PRBs ([image: ]) based on the procedure defined in Subclause 8.1, and
-	compute the number of coded symbols for control information.
<Unchanged parts are omitted>

[bookmark: _Toc415085499]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 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 ce-PUSCH-MultiTB-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  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 ce-PUSCH-MultiTB-Config,  for a TB is determined by the 'Redundancy version' field in DCI format 6-0A.
-	if  is indicated by the corresponding DCI, [image: ] for the TB 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
-	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.

<Unchanged parts are omitted>

9.1.5	MPDCCH assignment procedure
<Unchanged parts are omitted>
The BL/CE UE shall monitor one or more of the following search spaces
-	a Type0-MPDCCH common search space if configured with CEmodeA, or if configured with CEmodeB and higher layer parameter ce-ETWS-CMAS-RxInConnce-etws-cmas-config,
-	a Type1-MPDCCH common search space, 
-	a Type1A-MPDCCH common search space,
-	a Type2-MPDCCH common search space, 
-	a Type2A-MPDCCH common search space, and 
-	a MPDCCH UE-specific search space. 
A BL/CE UE configured with CEModeB is not required to monitor Type0-MPDCCH common search space unless the UE is configured with higher layer parameter ce-ETWS-CMAS-RxInConnce-etws-cmas-config.
The BL/CE UE is not required to simultaneously monitor MPDCCH UE-specific search space and Type1-MPDCCH common search space.
The BL/CE UE is not required to simultaneously monitor MPDCCH UE-specific search space and Type2-MPDCCH common search space.
The BL/CE UE is not required to monitor Type2A-MPDCCH common search space if the set of subframes comprising the search space include any subframes in which it monitors Type1A-MPDCCH common search space or any subframes in which the UE receives PDSCH assigned by MPDCCH with DCI CRC scrambled by SC-RNTI.
A BL/CE UE is not required to monitor Type1-MPDCCH common search space if the set of subframes comprising the search space include any subframes in which the UE has initiated a PUSCH transmission using preconfigured uplink resource on a given serving cell.
A BL/CE UE is not expected to monitor an MPDCCH candidate, if an ECCE corresponding to that MPDCCH candidate is mapped to a PRB pair that overlaps with a transmission of PDSCH scheduled previously in the same subframe. 








For aggregation level  or  ECCEs, the number of ECCEs refers to the MPDCCH mapping to the REs of the 2+4 PRB set as defined in [3]. An MPDCCH search space at aggregation level  and repetition level is defined by a set of MPDCCH candidates where each candidate is repeated in a set of  consecutive BL/CE downlink subframes starting with subframe . For an MPDCCH-PRB-set [image: ], the ECCEs corresponding to MPDCCH candidate m of the search space  are given by 


where



,



is the number of MPDCCH candidates to monitor at aggregation level in MPDCCH-PRB-set [image: ] in each subframe in the set of  consecutive subframes. 


for MPDCCH UE-specific search space is determined as described in Subclause 9.1.4, and for Type0-MPDCCH common search space, Type1-MPDCCH common search space and Type2-MPDCCH common search space. 





For , if subframe is a special subframe that does not support MPDCCH according to table 6.8B.1-1 in [3], the UE shall calculate  by assuming for normal cyclic prefix and for extended cyclic prefix.
A BL/CE UE is not expected to monitor MPDCCH in subframes that are not BL/CE DL subframes as defined in clause 7.1.
Until BL/CE UE receives higher layer configuration of MPDCCH UE-specific search space, the BL/CE UE monitors MPDCCH according to the same configuration of MPDCCH search space and Narrowband as that for MPDCCH scheduling Msg4.
The aggregation and repetition levels defining the MPDCCH search spaces and the number of monitored MPDCCH candidates are given as follows: 
For MPDCCH UE-specific search space


-	if the BL/CE UE is configured with =2 or =4 PRB-pairs, and mPDCCH-NumRepetition=1, and 





-	if the MPDCCH-PRB-set is configured for distributed transmission, the aggregation levels defining the search spaces and the number of monitored MPDCCH candidates are listed in Table 9.1.4-1a and Table 9.1.4-1b, where  is substituted with  for ≤24, and  is substituted with .




-	if the MPDCCH-PRB-set is configured for localized transmission, the aggregation levels defining the search spaces and the number of monitored MPDCCH candidates are listed in Table 9.1.4-2a and Table 9.1.4-2b, where  is substituted with  and  is substituted with .
-	otherwise


-	if the UE is configured with CEModeA, and =2 or =4, the aggregation and repetition levels defining the search spaces and the number of monitored MPDCCH candidates are listed in Table 9.1.5-1a

-	if the UE is configured with CEModeA, and =2+4 , the aggregation and repetition levels defining the search spaces and the number of monitored MPDCCH candidates are listed in Table 9.1.5-1b


-	if the UE is configured with CEModeB, and =2 or =4, the aggregation and repetition levels defining the search spaces and the number of monitored MPDCCH candidates are listed in Table 9.1.5-2a

-	if the UE is configured with CEModeB, and =2+4 , the aggregation and repetition levels defining the search spaces and the number of monitored MPDCCH candidates are listed in Table 9.1.5-2b




is the number of PRB-pairs configured for MPDCCH UE-specific search space. It is given by higher layer parameter numberPRB-Pairs-PUR in PUR-MPDCCH-Config after the UE has initiated a PUSCH transmission using preconfigured uplink resource, or when =2+4, it is given by the higher layer parameter numberPRB-Pairs-r13, and when =2 or =4, it is given by the higher layer parameter numberPRB-Pairs-r11. 





, , , are determined from Table 9.1.5-3 by substituting the value of  with the value of higher layer parameter mPDCCH-NumRepetition or the value of higher layer mpdcch-NumRepetitionmPDCCH-NumRepetition-PUR in PUR-MPDCCH-Config after the UE has initiated a PUSCH transmission using preconfigured uplink resource.
The PRB-pairs within a Narrowband corresponding to an MPDCCH-PRB-set are indicated by higher layers and are determined using the description given in Subclause 9.1.4.4. 

If higher layer configuration numberPRB-Pairs-r13 or numberPRB-Pairs-PUR in PUR-MPDCCH-Config for MPDCCH-PRB-set [image: ]is 6, =2+4, and the number of PRB-pairs in an MPDCCH-PRB-set [image: ]= 2+4.
If Type2-MPDCCH common search space or Type2A-MPDCCH common search space, 
-	PRB-pairs of the 2 PRB set in the 2+4 PRB set correspond to PRB-pairs with the largest two PRB indices in MPDCCH-PRB-set [image: ].
-	PRB-pairs of the4 PRB set in the 2+4 PRB set correspond to PRB-pairs with the smallest 4 PRB indices in MPDCCH-PRB-set [image: ].
-	PRB-pairs of the 2+4 PRB set in the 2+4 PRB set correspond to all PRB-pairs in MPDCCH-PRB-set [image: ]
<Unchanged parts are omitted>

For Type0-MPDCCH common search space, the narrowband location and the MPDCCH-PRB-set [image: ] are the same as for MPDCCH UE-specific search space, and

-	if =2, 







-	=1 for =8 and repetition levels ,, ,  given in Table 9.1.5.-3. For all other cases, =0

-	if =4, 







-	=1 for =16 and repetition levels ,, ,  given in Table 9.1.5.-3. For all other cases, =0

-	if =2+4, 







-	=1 for =24 and repetition levels ,, ,  given in Table 9.1.5.-3. For all other cases, =0





where , , ,  are determined from Table 9.1.5-3 by substituting the value of  with the value of higher layer parameter mPDCCH-NumRepetition.
For Type1-MPDCCH common search space and Type1A-MPDCCH common search space, the number of PRB-pairs in MPDCCH-PRB-set [image: ]is 2+4 PRB-pairs, and







-	=1 for =24 and repetition levels ,, ,  where the repetition levels are determined from Table 9.1.5-4 by substituting the value of 
-	with higher layer parameter mPDCCH-NumRepetition-Paging for Type1-MPDCCH common search space, and
-	with higher layer parameter mpdcch-NumRepetitions-SC-MCCH for Type1A-MPDCCH common search space. 

-	For all other cases, =0
For Type2-MPDCCH common search space, the number of PRB-pairs in MPDCCH-PRB-set [image: ]is 2+4 PRB-pairs, and

-	If the most recent coverage enhancement level used for PRACH is coverage enhancement level 0 and 1, the aggregation and repetition levels defining the search spaces and the number of monitored MPDCCH candidates are determined from Table 9.1.5-1b, by assuming that the number of candidates for <8 as zero.
-	If the most recent coverage enhancement level used for PRACH is coverage enhancement level 2 and 3, the aggregation and repetition levels defining the search spaces and the number of monitored MPDCCH candidates are determined from Table 9.1.5-2b.





where , , , are determined from Table 9.1.5-3 by substituting the value of  with the value of higher layer parameter mPDCCH-NumRepetition-RA. 
For Type2A-MPDCCH common search space, the number of PRB-pairs in MPDCCH-PRB-set [image: ]is 2+4 PRB-pairs, and 

-	for CEModeA, the aggregation and repetition levels defining the search spaces and the number of monitored MPDCCH candidates are determined from Table 9.1.5-1b, by assuming that the number of candidates for <8 as zero,
-	for CEModeB, the aggregation and repetition levels defining the search spaces and the number of monitored MPDCCH candidates are determined from Table 9.1.5-2b,





where , , , are determined from Table 9.1.5-3 by substituting the value of  with the value of higher layer parameter mpdcch-NumRepetitions-SC-MTCH.







In tables 9.1.5-1a, 9.1.5-1b, 9.1.5-2a, 9.1.5-2b, and for MPDCCH UE-specific search space when BL/CE UE is configured with =2+4 or mPDCCH-NumRepetition > 1 or mpdcch-NumRepetitionmPDCCH-NumRepetition-PUR > 1 in PUR-MPDCCH-Config, Type0, Type1, Type1A, Type2, Type2A MPDCCH common search space,  is applied for =4, and  is applied for =8 wherein  substituting the values of .
If a BL/CE UE is configured with higher layer parameterlocalizedMappingType in CRS-ChEstMPDCCH-ConfigDedicated mpdcch-crs-localized-mapping-type set to 'CSI-based' or 'Reciprocity-based', and the MPDCCH-PRB-set [image: ] is configured for localized transmission, and for MPDCCH UE-specific search space or Type0-MPDCCH common search space, the UE may assume the relation between the DMRS and the CRS ports follows the predefined mapping type (as defined in [3]), for the following MPDCCH candidates






-	if , MPDCCH candidates with aggregation level  and repetition levels ,, , 






-	if , MPDCCH candidates with aggregation level  and repetition levels ,, , 






-	if , MPDCCH candidates with aggregation level  and repetition levels ,, , 
and for other MPDCCH candidates,
-	if higher layer parameter localizedMappingType in CRS-ChEstMPDCCH-ConfigDedicatedmpdcch-crs-localized-mapping-type is set to 'CSI-based' the UE may assume the relation between DMRS and CRS ports, as defined in [3], is based on a most recent reported PMI ending no later than subframe .
-	if higher layer parameter localizedMappingType in CRS-ChEstMPDCCH-ConfigDedicatedmpdcch-crs-localized-mapping-type is set to ‘Reciprocity-based’, the UE shall not assume any relation between the DMRS and CRS ports.


If a BL/CE UE is configured with higher layer parameter localizedMappingType in CRS-ChEstMPDCCH-ConfigDedicatedmpdcch-crs-localized-mapping-type set to ‘CSI-based’ or ‘Reciprocity-based’, and the MPDCCH-PRB-set [image: ] is configured for localized transmission, and  or , and , for MPDCCH UE-specific search space or Type0-MPDCCH common search space, the antenna port for MPDCCH candidates with aggregation level  shall be changed as specified in [3].
For Type1-MPDCCH common search space, Type1A-MPDCCH common search space, Type2-MPDCCH common search space and Type2A-MPDCCH common search space, distributed MPDCCH transmission is used.
For MPDCCH UE-specific search space given by PUR C-RNTI, distributed MPDCCH transmission is used.








For MPDCCH UE-specific search space, Type0-MPDCCH common search space, Type1A-MPDCCH common search space, Type2-MPDCCH common search space and Type2A-MPDCCH common search space locations of starting subframe  are given by where is the th consecutive BL/CE DL subframe from subframe , and , and , and , where



-	subframe  is a subframe satisfying the condition , where 

-	For MPDCCH UE-specific search space, and Type0-MPDCCH common search space,  is given by the higher layer parameter mPDCCH-startSF-UESS or the higher layer mpdcch-StartSF-UESSmPDCCH-startSF-UESS-PUR in PUR-MPDCCH-Config after the UE has initiated a PUSCH transmission using preconfigured uplink resource, 

-	For Type1A-MPDCCH common search space,  is given by the higher layer parameter mpdcch-startSF-SC-MCCH

-	For Type2-MPDCCH common search space,  is given by the higher layer parameter mPDCCH-startSF-CSS-RA-r13

-	For Type2A-MPDCCH common search space,  is given by the higher layer parameter mpdcch-startSF-SC-MTCH


-	is given by higher layer parameter mpdcch-Offset-SC-MTCH for Type2A-MPDCCH common search space, and mpdcch-Offset-PUR-SSmPDCCH-Offset-UESS-PUR in PUR-MPDCCH-Config after the UE has initiated a PUSCH transmission using preconfigured uplink resource for MPDCCH UE-specific search space, and otherwise; and

-	is given by higher layer parameter mPDCCH-NumRepetition for MPDCCH UE-specific search space and Type0-MPDCCH common search space, and mpdcch-NumRepetitionmPDCCH-NumRepetition-PUR in PUR-MPDCCH-Config after the UE has initiated a PUSCH transmission using preconfigured uplink resource for MPDCCH UE-specific search space, and mPDCCH-NumRepetition-RA for Type2-MPDCCH common search space, and mpdcch-NumRepetitions-SC-MCCH for Type1A-MPDCCH common search space, and mpdcch-NumRepetitions-SC-MTCH for Type2A-MPDCCH common search space and 




-	, , , are given in Table 9.1.5-3. 



A BL/CE UE is not expected to be configured with values of and that result in non-integer values of .


For Type1-MPDCCH common search space, = and is determined from locations of paging opportunity subframes, 


If SystemInformationBlockType1-BR or SI message is transmitted in one narrowband in subframe , a BL/CE UE shall assume MPDCCH in the same narrowband in the subframe  is dropped.


The BL/CE UE is not required to monitor an MPDCCH search space if any ECCEs corresponding to any of its MPDCCH candidates occur within a frame before and also occur within frame. 
The BL/CE UE is not required to monitor an MPDCCH search space during the PUSCH transmission gap as defined in clause 5.3.4 of [3].
The BL/CE UE is not expected to be configured with overlapping MPDCCH search spaces of the same type.
A BL/CE UE configured to monitor MPDCCH candidates with CRC scrambled by C-RNTI or SPS C-RNTI with the same payload size and with the same aggregation level in the Type0-MPDCCH common search space and the MPDCCH UE-specific search space shall assume that for the MPDCCH candidates with CRC scrambled by C-RNTI or SPS C-RNTI, only the MPDCCH in the UE specific search space is transmitted.
For MPDCCH UE-specific search space or for Type0-MPDCCH common search space if the higher layer parameter mPDCCH-NumRepetition is set to 1 or the higher layer parameter mpdcch-NumRepetition in PUR-MPDCCH-ConfigmPDCCH-NumRepetition-PUR is set to 1; or for Type2-MPDCCH common search space if the higher layer parameter mPDCCH-NumRepetition-RA is set to 1; or for Type2A-MPDCCH common search space if the higher layer parameter mpdcch-NumRepetitions-SC-MTCH is set to 1;
-	The BL/CE UE is not required to monitor MPDCCH
-	For TDD and normal downlink CP, in special subframes for the special subframe configurations 0 and 5 shown in Table 4.2-1 of [3], or for the special subframe configuration 10 configured by the higher layer signalling ssp10-CRS-LessDwPTS
-	For TDD and extended downlink CP, in special subframes for the special subframe configurations 0, 4 and 7 shown in Table 4.2-1 of [3];
otherwise
-	The BL/CE UE is not required to monitor MPDCCH
-	For TDD, in special subframes, if the BL/CE UE is configured with CEModeB
-	For TDD and normal downlink CP, in special subframes for the special subframe configurations 0, 1, 2, 5, 6, 7, 9, and 10 shown in Table 4.2-1 of [3], if the BL/CE UE is configured with CEModeA
-	For TDD and extended downlink CP, in special subframes for the special subframe configurations 0, 4 and 7 shown in Table 4.2-1 of [3], if the BL/CE UE is configured with CEModeA. 
-	For TDD, in special subframes, for MPDCCH in Type1/1A-MPDCCH common search space.
If the UE has initiated a PUSCH transmission using preconfigured uplink resource ending in subframe n, the UE shall monitor the MPDCCH UE-specific search space in a search space window starting in subframe n+5 4 subframe with duration given by higher layer parameter pur-MPDCCH-SS-window-duration. Upon detection of a MPDCCH with DCI format 6-0A/6-0B with CRC scrambled by PUR C-RNTI intended for the UE within the search space window and the corresponding DCI is for PUR ACK/fallback indication (as defined in [4]), the UE is not required to monitor the MPDCCH UE-specific search space for the remaining search space window duration.
<Unchanged parts are omitted>

[bookmark: _Toc415085523]10.1.3	TDD HARQ-ACK feedback procedures
For TDD and a UE that does not support aggregating more than one serving cell with frame structure type 2, two HARQ-ACK feedback modes are supported by higher layer configuration.
· HARQ-ACK bundling and 
· HARQ-ACK multiplexing 
For TDD and a BL/CE UE, if multiple TBs are not scheduled by a single DCI, 
-	if the UE is configured with csi-NumRepetitionCE equal to 1 and mPDCCH-NumRepetition equal to 1,
-	the UE may be configured with HARQ-ACK bundling or HARQ-ACK multiplexing;
-	HARQ-ACK multiplexing can be configured only if pucch-NumRepetitionCE-format1 equal 1 and HARQ-ACK multiplexing is performed according to the set of Tables 10.1.3-5/6/7
-	else
-	the UE is not expected to receive more than one PDSCH transmission, or more than one of PDSCH and MPDCCH indicating downlink SPS releases, with transmission ending within subframe(s) [image: ], where [image: ] and [image: ] is defined in Table 10.1.3.1-1 intended for the UE; 
For TDD UL/DL configuration 5 and a UE that does not support aggregating more than one serving cell with frame structure type 2 and the UE is not configured with EIMTA-MainConfigServCell-r12 for the serving cell, only HARQ-ACK bundling is supported.

<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 Subclause 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, a 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 Subclause 10.1.2.1 in subframe(s) n+ki with i =0,1, …, N-1, where
-	subframe n-k is the last subframe in which the PDSCH is transmitted, where
[bookmark: _Hlk494354062]	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
-	 is given by the ‘HARQ-ACK delay’ field in the corresponding DCI, and the HARQ-ACK delay value  is determined based on the higher layer parameters according to Table 7.3.1-2;
	otherwise
-	


-	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) n+ki with i=0,1,…,N-1 are N consecutive BL/CE UL subframe(s) immediately after subframe n-1, and the set of BL/CE UL subframes are configured by higher layers;
	otherwise
-	k0 =0
except if the UE is configured with higher layer parameter ce-PDSCH-MultiTB-Configmulti-TB-DL-config and multiple TB are scheduled in the corresponding DCI.

For FDD, if a BL/CE UE is configured with CEModeA, and if the UE is not configured with higher layer parameter harq-Bundlingmulti-TB-DL-HARQ-bundling 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 Subclause 10.1.2.1 in subframe(s)  with ,  i =0,1, …, N-1, where

-	is the number of scheduled TB determined in the corresponding DCI;
-	if the UE is not configured with higher layer parameter interleaving in ce-PDSCH-MultiTB-Configmulti-TB-DL-Unicast-Interleaving-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

For FDD, if a BL/CE UE is configured with CEModeA, and if the UE is configured with higher layer parameter harq-Bundlingmulti-TB-DL-HARQ-bundling 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 Subclause 10.1.2.1 in subframe(s)  with ,  i =0,1, …, N-1, where

-	is the number of scheduled TB determined in the corresponding DCI;

-	 is the multi-TB HARQ-ACK bundling size;
-	if the UE is not configured with higher layer parameter interleaving in ce-PDSCH-MultiTB-Configmulti-TB-DL-Unicast-Interleaving-config and the UE is not in half-duplex FDD operation
-	, 
-	otherwise
-	subframe	, 
-	subframe 	 is the last subframe in which the PDSCH containing TB bundle  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 bundle  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 bundle  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

For TDD, a BL/CE UE shall upon detection of a PDSCH within subframe(s) [image: ], where [image: ] and [image: ] is defined in Table 10.1.3.1-1 intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response using the same  derived according to Subclause 10.1.3.1 in subframe(s) n+ki with i =0,1, …, N-1, where
-	subframe n-k is the last subframe in which the PDSCH is transmitted; and


-	0≤k0<k1<…,kN-1 and the value of and  is provided by higher layers 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) n+ki with i=0,1,…,N-1 are N consecutive BL/CE UL subframe(s) immediately after subframe n-1, and the set of BL/CE UL subframes are configured by higher layers;
	otherwise
-	k0 =0
except if the UE is configured with higher layer parameter ce-PDSCH-MultiTB-Configmulti-TB-DL-config and multiple TB are scheduled in the corresponding DCI.

For TDD, if a BL/CE UE is configured with higher layer parameter ce-PDSCH-MultiTB-Configmulti-TB-DL-config and multiple TBs are scheduled in the corresponding DCI, the BL/CE UE shall upon detection of a PDSCH intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response using the same  derived according to Subclause 10.1.3.1 in subframe(s) +ki with ,  i =0,1, …, N-1, where
-	is the number of TB bundles
-	if the UE is not configured with higher layer parameter harq-Bundlingmulti-TB-DL-HARQ-bundling in ce-PDSCH-MultiTB-Config,  with bundle  consisting of only  .
-	Else, the value of  and the corresponding TBs in each bundle is determined according to subclause 7.3

-	is the number of scheduled TB determined in the corresponding DCI;
-	, 
-	 is the last subframe in which the PDSCH containing TB bundle  is transmitted; 
-	 denotes the number of consecutive subframes including subframes that are not BL/CE UL subframes where the PUCCH with HARQ ACK for TB bundle  with repetition number of N is transmitted;
and


-	0≤k0<k1<…,kN-1 and the value of and  is provided by higher layers 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
-	subframe(s)  with i=0,1,…,N-1 for TB bundle  are N consecutive BL/CE UL subframe(s) immediately after subframe , and the set of BL/CE UL subframes are configured by higher layers.
The uplink timing for the ACK corresponding to a detected PDCCH/EPDCCH indicating downlink SPS release shall be the same as the uplink timing for the HARQ-ACK corresponding to a detected PDSCH, as defined above. 
For a BL/CE UE, the uplink timing for the ACK corresponding to a detected MPDCCH indicating downlink SPS release shall be the same as the uplink timing for the HARQ-ACK corresponding to a detected PDSCH, as defined above.
For a BL/CE UE, if a first HARQ-ACK transmission associated to a first set of PDSCH partially collides with a second HARQ-ACK transmission associated to a second set of PDSCH transmissions, the first set of PDSCH transmissions being detected before the second set of PDSCH transmissions, the UE shall drop the second HARQ-ACK transmission.
<Unchanged parts are omitted>
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