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[bookmark: _Toc415085428][bookmark: _Toc415085444][bookmark: _Toc415085499]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>



[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	If UE has reached  for serving cell , positive TPC commands for serving cell  shall not be accumulated
-	If UE has reached minimum power, negative TPC commands shall not be accumulated



-	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.
· 
For serving cell  and BL/CE UE configured with CEModeA, when the UE performs PUSCH transmission using preconfigured uplink resource

-	If the UE is not configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell , the UE shall reset accumulation


-	For serving cell , when  value is changed by higher layers


-	For serving cell , when the UE receives random access response message for serving cell  

-	For serving cell , and BL/CE UE configured with CEModeA, when the UE performs PUSCH transmission using preconfigured uplink resource

[bookmark: _GoBack]-	If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell , 


-	the UE shall reset accumulation corresponding to  for serving cell 

-	when  value is changed by higher layers

-	when the UE receives random access response message for serving cell 


-	the UE shall reset accumulation corresponding to  for serving cell 

-	when  value is changed by higher layers
<Unchanged parts are omitted>

7.1	UE procedure for receiving the physical downlink shared channel
<Unchanged parts are omitted>
For a given serving cell, if the UE is configured with higher layer parameter blindSlotSubslotPDSCH-Repetitions, the UE shall upon detection of a PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G with CRC scrambled by C-RNTI in slot/sublot n, intended for the UE, decode, starting from slot/subslot n, the corresponding PDSCH transmission in k consecutive DL slot(s)/subslot(s) according to the PDCCH/SPDCCH information, where the value of k is determined by the repetition number field in the corresponding DCI. For k>1, 
-	the UE is not expected to receive the PDSCH data transmissions with more than two transmission layers.
-	if the k consecutive DL slots/subslots cross two consecutive subframes with different downlink transmission modes, the UE is not expected to receive the PDSCH data transmissions after the former subframe. 
-	for DCI format 7-1F/7-1G, the UE shall assume the value of the DMRS position indicator field (defined in 3GPP TS 36.212 [4]) is set to '0'.
-	the UE shall assume the modulation and coding scheme corresponding to DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G is determined from MCS indices 0 through 15 if the higher layer parameter MCS-restrictionSlotSubslotPDSCH-Repetitions is set to '1'.
-	the UE shall assume the "PDSCH RE Mapping and Quasi-Co-Location Indicator" field is applied to all the k PDSCH data transmissions signaled via PDCCH/SPDCCH with DCI format 7-1G.
-	the UE shall assume the “precoding information” field is applied to all the k PDSCH data transmissions signaled via PDCCH/SPDCCH with DCI format 7-1C.
-	the UE shall assume the “TPMI information for precoding” field is applied to all the k PDSCH data transmissions signaled via PDCCH/SPDCCH with DCI format 7-1D.
-	the UE shall assume all the k PDSCH data transmissions are received in the same resource blocks. 
-	For FDD cell, 
-	the UE may assume that the same precoder applies to all scheduled k PDSCH transmissions.
-	subslot 0 of a subframe is not counted as a DL subslot for k PDSCH transmissions if the CFI value is 2 or 3. 
-	For TDD cell, 
-	the UE may assume that the same precoder applies to those of the k scheduled PDSCH transmissions occur between guard periods of two adjacent special subframes. 
-	the k consecutive DL slots include the k DL slots of DL subframe or DwPTS according to the UL/DL configuration indicated by higher layer parameter subframeAssignment for the serving cell.
For BL/CE UEs, the higher layers indicate the set of BL/CE DL subframes is indicated as follows
-	If higher layer parameter ce-reserved-resource-DL-freq or ce-reserved-resource-DL-time is configured,
-	for PDSCH transmission associated with C-RNTI or SPS C-RNTI using UE-specific MPDCCH search space,
-	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 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 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 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>
[bookmark: _Toc415085470][bookmark: _Toc415085472][bookmark: _Toc415085486]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-feedback-config. 
<Unchanged parts are omitted>
7.2.2	Periodic CSI Reporting using PUCCH
<Unchanged parts are omitted>
For a serving cell with [image: ], Mode 2-0 and Mode 2-1 are not supported for that serving cell. 
The sub-sampled codebook for PUCCH mode 1-1 submode 2 for 8 CSI-RS ports is defined in Table 7.2.2-1D for first and second precoding matrix indicator [image: ] and [image: ]. Joint encoding of rank and first precoding matrix indicator [image: ] for PUCCH mode 1-1 submode 1 for 8 CSI-RS ports is defined in Table 7.2.2-1E. The sub-sampled codebook for PUCCH mode 2-1 for 8 CSI-RS ports is defined in Table 7.2.2-1F for PUCCH Reporting Type 1a. For a BL/CE UE configured with CEModeA and PUCCH mode 1-1 for 8 CSI-RS ports, the entries in Table 7.2.2-1D and Table 7.2.2-1E corresponding to rank 1 are used, and the codebook indices [image: ] and [image: ] are given in Table 7.2.4-1.
<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. The PMI is calculated conditioned on transmission rank 1 and the wideband first PMI.
· 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 CQI is calculated conditioned on the selected precoding matrix and transmission rank 1.
· The wideband second PMI corresponding to the selected single precoding matrix.
· 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.
· 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>
8.0	UE procedure for transmitting the physical uplink shared channel
<Unchanged parts are omitted>
For BL/CE UEs, the higher layers indicate the set of BL/CE UL subframes is indicated as follows
-	If higher layer parameter ce-reserved-resource-UL-time is configured,
-	for PUSCH transmission associated with C-RNTI or SPS C-RNTI using UE-specific MPDCCH search space,
-	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,
-	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]. 
<Unchanged parts are omitted>
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 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 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. 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 transmitted in a given block of  consecutive subframes. The subframe number of the first subframe in each block of consecutive subframes, denoted as , satisfies . Denote [image: ] as the subframe number of the first uplink subframe intended for PUSCH. For BL/CE UEs, the PUSCH transmission spans [image: ] consecutive subframes including subframes that are not BL/CE UL subframes where the PUSCH transmission is postponed. For the [image: ] block of [image: ]consecutive subframes within the set of [image: ] subframes, the redundancy version (rvidx) 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, .
[bookmark: _Toc415085531]<Unchanged parts are omitted>
9.1.5	MPDCCH assignment procedure
<Unchanged parts are omitted>
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.
<Unchanged parts are omitted>
If a BL/CE UE is configured with higher layer parameter 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 shall assume the relation between the DMRS and the CRS ports follows the predefined mapping type MPDCCH candidates are precoded (as defined in [3]), except 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 mpdcch-crs-localized-mapping-type is set to 'CSI-based' the UE shall may assume the mapping relation between Demodulation DMRS and Cell-specific CRS ports, as defined in [3], is based on a most recent reported PMI ending no later than subframe  4 subframes before the starting subframe  of the MPDCCH transmission.
-	if higher layer parameter mpdcch-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 mpdcch-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].
<Unchanged parts are omitted>
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 n+5 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 feedback 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>
9.1.5.3	Preconfigured Uplink Resource ACK/fallback procedure
If a UE has initiated a PUSCH transmission using preconfigured uplink resource on a given serving cell, and 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 PUR search space window as defined in Subclause 9.1.5, and the corresponding DCI is for PUR ACK/fallback feedback indication (as defined in [4]), the UE shall deliver the PUR ACK/fallback indication, as signalled on the MPDCCH, to the higher layers.
10.2	Uplink HARQ-ACK timing
<Unchanged parts are omitted>

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 multi-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 multi-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 multi-TB-DL-HARQ-bundling,  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. 
<Unchanged parts are omitted>
17	Wake-up signal related procedures for BL/CE UE
A BL/CE UE can be configured with up to two MWUS [14]. A UE may assume that no more than one MWUS sequence is transmitted per MWUS resource at a given time.
A BL/CE UE using MWUS can assume the actual duration of MWUS, starting in subframe w0, is one of the values in the set listed in Table 17-1 corresponding to the maximum duration of MWUS, , configured by higher layers. There is a total of BL/CE DL subframes in the maximum duration of MWUS. The maximum duration of MWUS starts in subframe w0, where w0 is the latest subframe such that there are  BL/CE DL subframes in the maximum duration and is a total of  BL/CE DL subframes in the duration that ends in subframe (g0-1), where g0 is defined by [14],  if FDM-only MWUS resource configuration [14],  otherwise, and  is the MWUS resource that the UE is associated to as defined in [3]. The UE may assume that MWUS and its first associated paging occasion subframes are in the same narrowband.
Table 17-1: Actual MWUS durations in BL/CE DL subframes.
	
	Actual MWUS durations set

	1
	{1}

	2
	{1, 2}

	4
	{1, 2, 4}

	8
	{1, 2, 4, 8}

	16
	{1, 2, 4, 8, 16}

	32
	{1, 2, 4, 8, 16, 32}

	64
	{1, 2, 4, 8, 16, 32, 64}
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