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[bookmark: _Toc454817967]5.3.4	Mapping to physical resources









For each antenna port  used for transmission of the PUSCH in a subframe the block of complex-valued symbols  shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in clause 5.1.1.1 in 3GPP TS 36.213 [4], and mapped in sequence starting with  to physical resource blocks on antenna port  and assigned for transmission of PUSCH. The relation between the index  and the antenna port number  is given by Table 5.2.1-1. The mapping to resource elements  corresponding to the physical resource blocks assigned for transmission shall fulfil the following criteria: 
-	not used for transmission of reference signals, and
-	not part of the last SC-FDMA symbol in a subframe, if the UE transmits SRS in the same subframe in the same serving cell, and
-	not part of the last SC-FDMA symbol in a subframe configured with cell-specific SRS for non-BL/CE UEs and BL/CE UEs in CEModeA, if the PUSCH transmission partly or fully overlaps with the cell-specific SRS bandwidth, and
-	not part of an SC-FDMA symbol reserved for possible SRS transmission in a UE-specific aperiodic SRS subframe in the same serving cell, and
-	not part of an SC-FDMA symbol reserved for possible SRS transmission in a UE-specific periodic SRS subframe in the same serving cell when the UE is configured with multiple TAGs
-	not part of the first SC-FDMA symbol in a subframe if the associated DCI indicates PUSCH starting position '01', '10', or '11'
-	not part of the last SC-FDMA symbol in a subframe if the associated DCI indicates PUSCH ending symbol '1'



The mapping to resource elements  shall be in increasing order of first the index , then the index . The mapping starts with the first slot in an uplink subframe, except for slot-PUSCH or subslot-PUSCH transmission. 

In case of slot-PUSCH, the mapping shall start at  in the slot assigned for transmission.

In case of subslot-PUSCH, the mapping shall start at symbol  where the start of the mapping is dependent on the uplink subslot number in the subframe assigned for transmission and the DMRS-pattern field in the related uplink DCI format [3] according to Table 5.3.4-1.
Table 5.3.4-1: Starting symbol index for subslot-PUSCH transmission
	DMRS-pattern field in uplink-related DCI format [3]
	Uplink subslot number

	
	#0
	#1
	#2
	#3
	#4
	#5

	00
	1
	4
	6
	1
	3
	5

	01
	0
	3
	5
	0
	2
	– 

	10
	–
	3
	–
	0
	2
	–

	11
	–
	3
	–
	–
	2
	–




In case of a semi-persistently scheduled subslot-PUSCH, and semi-persistent scheduling (i.e. higher layer patameter sps-ConfigUL-sTTI-r15 is configured, see 3GPP TS 36.331 [9]), with a configured periodicity of 1 subslot (i.e. semiPersistSchedIntervalUL-STTI-r15 set to sTTI1), the mapping shall start at symbol  depending on the DMRS-pattern field in the related uplink DCI format [3] according to Table 5.3.4-2.
In case of a semi-persistently scheduled subslot-PUSCH and semi-persistent scheduling (the higher layer parameter sps-ConfigUL-sTTI-r15 is configured, see 3GPP TS 36.331 [9]) with repetitions enabled (the higher layer parameter totalNumberPUSCH-SPS-STTI-UL-Repetitions is configured), the mapping shall start at symbol   depending on the DMRS-pattern field in the related uplink DCI format [3] according to Table 5.3.4-2.
Table 5.3.4-2: Starting symbol index for subslot-PUSCH transmission in case of semi-persistent scheduling with a configured periodicity of 1 subslot
	DMRS-pattern field in uplink-related DCI format [3]
	Uplink subslot number

	
	#0
	#1
	#2
	#3
	#4
	#5

	00
	1
	4
	6
	1
	3
	5

	10
	1
	3
	6
	0
	3
	5




In case of subslot-PUSCH and semi-persistent scheduling with a configured periodicity longer than 1 subslotm the mapping shall start at symbol  according to the first row of Table 5.3.4-2 (i.e. equivalent to a signalling of DMRS-pattern field set to '00'). 



For the UpPTS, the mapping shall start at symbol  and if dmrsLess-UpPts is set to true the mapping shall end at symbol  in the second slot of a special subframe, otherwise, the mapping shall end at symbol  in the second slot of a special subframe.
For BL/CE UEs, the PUSCH transmission is restricted as follows:
-	For CEModeA, if the PUSCH is associated with C-RNTI or SPS C-RNTI and the higher layer parameter ce-pusch-maxBandwidth-config is set to 5 MHz, the maximum number of allocatable PRBs for PUSCH is 24 PRBs. The allocatable PRBs include the PRBs belonging to the narrowbands defined in clause 5.2.4 and the odd PRB at the center of the uplink system bandwidth in case of odd total number of uplink PRBs. If a resource assignment or frequency hopping would result in a PUSCH resource allocation outside the allocatable PRBs then the PUSCH transmission in that subframe is dropped.
-	For all other cases, the maximum number of allocatable PRBs for PUSCH is 6 PRBs restricted to one of the narrowbands defined in clause 5.2.4.
For BL/CE UEs in CEModeB, resource elements in the last SC-FDMA symbol in a subframe configured with cell-specific SRS shall be counted in the PUSCH mapping but not used for transmission of the PUSCH.
For BL/CE UEs, if one or more SC-FDMA symbol(s) are left empty due to guard period for narrowband or wideband retuning, the affected SC-FDMA symbol(s) shall be counted in the PUSCH mapping but not used for transmission of the PUSCH. 
For a UE configured with SRS carrier switching, if the first symbol in a subframe overlaps with an SRS transmission (including any interruption due to uplink or downlink RF retuning time) in a carrier without PUSCH/PUCCH, the resource elements in the first SC-FDMA symbol shall be counted in the PUSCH mapping but not used for transmission of PUSCH. 
For a UE configured with SRS carrier switching, if the last symbol in a subframe is counted in the PUSCH mapping and the last symbol in the subframe overlaps with an SRS transmission (including any interruption due to uplink or downlink RF retuning time) in a carrier without PUSCH/PUCCH, the resource elements in the last SC-FDMA symbol shall be counted in the PUSCH mapping but not used for transmission of PUSCH.
For a UE configured with SRS carrier switching, if the last symbol in a subframe is not counted in the PUSCH mapping and the second-to-last symbol in the subframe overlaps with an SRS transmission (including any interruption due to uplink or downlink RF retuning time) in a carrier without PUSCH/PUCCH, the resource elements in the second-to-last SC-FDMA symbol shall be counted in the PUSCH mapping but not used for transmission of PUSCH.


If uplink frequency-hopping is disabled or the resource blocks allocated for PUSCH transmission are not contiguous in frequency, the set of physical resource blocks to be used for transmission is given by  where  is obtained from the uplink scheduling grant as described in clause 8.1 in 3GPP TS 36.213 [4]. 
If uplink frequency-hopping with type 1 PUSCH hopping is enabled, the set of physical resource blocks to be used for transmission is given by clause 8.4.1 in 3GPP TS 36.213 [4].

If uplink frequency-hopping with predefined hopping pattern is enabled, the set of physical resource blocks to be used for transmission in slot  is given by the scheduling grant together with a predefined pattern according to





where  is obtained from the scheduling grant as described in clause 8.1 in 3GPP TS 36.213 [4]. The parameter pusch-HoppingOffset,, is provided by higher layers. The size  of each sub-band is given by, 




where the number of sub-bands  is given by higher layers. The function  determines whether mirroring is used or not. The parameter Hopping-mode provided by higher layers determines if hopping is "inter-subframe" or "intra and inter-subframe".


The hopping function and the function are given by









where  and the pseudo-random sequence  is given by clause 7.2 and CURRENT_TX_NB indicates the transmission number for the transport block transmitted in slot as defined in [8]. The pseudo-random sequence generator shall be initialised with  for frame structure type 1 and  for frame structure type 2 at the start of each frame. 





For BL/CE UEs, the PRB resources for PUSCH transmission in the first subframe are obtained from the DCI as described in clauses 5.3.3.1.10 and 5.3.3.1.11 in [3]. The PUSCH is transmitted with repetitions. The PUSCH transmission spans  consecutive subframes, including non-BL/CE UL subframes where the UE postpones the PUSCH transmission if . For BL/CE UE in CEModeA, PUSCH frequency hopping is enabled when the higher-layer parameter pusch-HoppingConfig is set and the frequency hopping flag in DCI format 6-0A indicates frequency hopping, otherwise frequency hopping is disabled. For BL/CE UE in CEModeB, PUSCH frequency hopping is enabled when the higher-layer parameter pusch-HoppingConfig is set, otherwise frequency hopping is disabled. If frequency hopping is not enabled for PUSCH, all PUSCH repetitions are located at the same PRB resources. If frequency hopping is enabled for PUSCH, PUSCH is transmitted in subframe  within the  consecutive uplink subframes using the same number of consecutive PRBs as in the previous subframe starting from the same starting PRB resource within narrowband 







where  is the absolute subframe number of the first UL subframe intended for carrying the PUSCH and  and  are cell-specific higher-layer parameters. For the  consecutive subframes, the UE shall not transmit PUSCH in subframe  if it is not a BL/CE UL subframe.
For BL/CE UEs, for PUSCH transmission corresponding to the random access response grant and its retransmission, frequency hopping of the PUSCH is enabled when higher layer parameter rar-HoppingConfig is set. Further

-	if PRACH CE level 0 or 1 is used for the last PRACH attempt,  is set to the higher layer parameter interval-UlHoppingConfigCommonModeA; 

-	if PRACH CE level 2 or 3 is used for the last PRACH attempt,  is set to the higher layer parameter interval-UlHoppingConfigCommonModeB.



For BL/CE UEs in CEModeB, for PUSCH transmission not associated with Temporary C-RNTI, for frame structure type 1, after a transmission duration of  time units (which may include non-BL/CE UL subframes), a gap of  time units shall be inserted, according to the UE capability ue-CE-NeedULGaps, as specified in TS 36.331 [9]. BL/CE UL subframes within the gap of  time units shall be counted for the PUSCH resource mapping but not used for transmission of the PUSCH.



For BL/CE UEs, for PUSCH transmission associated with Temporary C-RNTI for frame structure type 1, and if PRACH CE level 2 or 3 is used for the last PRACH attempt, after a transmission duration of  time units (which may include non-BL/CE UL subframes), a gap of  time units shall be inserted. BL/CE UL subframes within the gap of  time units shall be counted for the PUSCH resource mapping but not used for transmission of the PUSCH.




For UEs configured with PUSCHEnh-Configuration, the number of PUSCH subframe repetitions  and the PRB resources for PUSCH transmission in the first subframe are obtained from the DCI as described in clause 5.3.3.1.1C in [3]. PUSCH frequency hopping is enabled when the higher-layer parameters pusch-HoppingOffsetPUSCHEnh and interval-ULHoppingPUSCHEnh are set and the frequency hopping flag in DCI format 0C indicates frequency hopping, otherwise frequency hopping is disabled. If frequency hopping is not enabled for PUSCH, the PUSCH repetitions are located at the same PRB resources as in the first subframe. If frequency hopping is enabled for PUSCH, PUSCH is transmitted in subframe  within the  consecutive uplink subframes using the PRB resources starting at PRB index 





where  is the absolute subframe number of the first UL subframe carrying the PUSCH and  is given by the higher-layer parameter pusch-HoppingOffsetPUSCHEnh and  is given by the higher-layer parameter interval-ULHoppingPUSCHEnh.


[bookmark: _Toc454817982]5.5.2	Demodulation reference signal	Comment by Stefan Parkvall RAN1#93: The changes in this section are identical to those in the sTTI CR  there should be no conflict if both CRs are implemented.
[bookmark: _Toc454817983]5.5.2.1	Demodulation reference signal for PUSCH
[bookmark: _Toc454817984]5.5.2.1.1	Reference signal sequence


[bookmark: OLE_LINK9][bookmark: OLE_LINK40]The PUSCH demodulation reference signal sequence  associated with layer  is defined by


where 



and  if 
-	the higher-layer parameter ul-DMRS-IFDMA is set and the most recent uplink-related DCI contains the Cyclic Shift Field mapping table for DMRS bit field which indicates the use of Table 5.5.2.1.1-3, or,
-	the Cyclic Shift Field mapping table for DMRS bit field is set in the most recent uplink-related DCI format 7 which indicates the use of Table 5.5.2.1.1-4, or, 
-	subslot-PUSCH/slot-PUSCH for the transport block is semi-persistently scheduled (i.e. higher layer patameter parameter sps-ConfigUL-sTTI-r15STTI is configured, see 3GPP TS 36.331 [9]), and ifdma-Config-SPS is set. 

In all other cases, .


Subclause 5.5.1 defines the sequence  where, for PUSCH demodulation reference signal sequence,  when 
-	the higher-layer parameter ul-DMRS-IFDMA is set and the most recent uplink-related DCI contains the Cyclic Shift Field mapping table for DMRS bit field which indicates the use of Table 5.5.2.1.1-3, or,
-	the Cyclic Shift Field mapping table for DMRS bit field is set in the most recent uplink-related DCI format 7 which indicates the use of Table 5.5.2.1.1-4, or,
-	subslot-PUSCH/slot-PUSCH for the transport block is semi-persistently scheduled (i.e. higher layer patameter sps-ConfigUL-sTTI-r15STTI is configured, see 3GPP TS 36.331 [9]), and ifdma-Config-SPS is set.

In all other cases, . 



The orthogonal sequence  is given by  for subslot-PUSCH/slot-PUSCH. In all other cases, it is given by  for DCI format 0 if the higher-layer parameter Activate-DMRS-with OCC is not set or if the temporary C-RNTI was used to transmit the most recent uplink-related DCI for the transport block associated with the corresponding PUSCH transmission. Otherwise,

-	if higher-layer parameter ul-DMRS-IFDMA is not set,  is given by Table 5.5.2.1.1-1 using the cyclic shift field in the most recent uplink-related DCI [3],

 -	if higher-layer parameter ul-DMRS-IFDMA is set and the Cyclic Shift Field mapping table for DMRS bit field is not present in the most recent uplink-related DCI,  is given by Table 5.5.2.1.1-1 using the cyclic shift field in the most recent uplink-related DCI,

-	if higher-layer parameter ul-DMRS-IFDMA is set and the Cyclic Shift Field mapping table for DMRS bit field is present in the most recent uplink-related DCI,  is given by Table 5.5.2.1.1-1 using the cyclic shift field in the most recent uplink-related DCI when the Cyclic Shift Field mapping table for DMRS bit field indicates the use of Table 5.5.2.1.1-1, and

-	if higher-layer parameter ul-DMRS-IFDMA is set and the Cyclic Shift Field mapping table for DMRS bit field is present in the most recent uplink-related DCI,  is given by Table 5.5.2.1.1-3 using the cyclic shift field in the most recent uplink-related DCI when the Cyclic Shift Field mapping table for DMRS bit field indicates the use of Table 5.5.2.1.1-3.



The cyclic shift  in a slot  is given as if the ul-V-SPS-RNTI-r14 was used to transmit the most recent uplink-related DCI for the transport block associated with the corresponding PUSCH transmission. 



Otherwise, the cyclic shift  in a slot  is given as  with




where the value of  is given by Table 5.5.2.1.1-2 according to the parameter cyclicShift provided by higher layers. For non-BL/CE UEs  is given using the most recent uplink-related DCI 3GPP TS 36.212 [3] for the transport block associated with the corresponding PUSCH transmission, except for subslot-PUSCH/slot-PUSCH, as follows:

-	if the higher-layer parameter ul-DMRS-IFDMA is not set,  is given by Table 5.5.2.1.1-1 using the cyclic shift field in the most recent uplink-related DCI, 

-	if higher-layer parameter ul-DMRS-IFDMA is set and the Cyclic Shift Field mapping table for DMRS bit field is not present in the most recent uplink-related DCI,  is given by Table 5.5.2.1.1-1 using the cyclic shift field in the most recent uplink-related DCI,

-	if higher-layer parameter ul-DMRS-IFDMA is set and the Cyclic Shift Field mapping table for DMRS bit field is present in the most recent uplink-related DCI,  is given by Table 5.5.2.1.1-1 using the cyclic shift field in the most recent uplink-related DCI when the Cyclic Shift Field mapping table for DMRS bit field indicates the use of Table 5.5.2.1.1-1, and

-	if higher-layer parameter ul-DMRS-IFDMA is set and the Cyclic Shift Field mapping table for DMRS bit field is present in the most recent uplink-related DCI,  is given by Table 5.5.2.1.1-3 using the cyclic shift field in the most recent uplink-related DCI when the Cyclic Shift Field mapping table for DMRS bit field indicates the use of Table 5.5.2.1.1-3. 




For subslot-PUSCH/slot-PUSCH for non-BL/CE UEs, is given by Table 5.5.2.1.1-4, using the cyclic shift field in the most recent uplink-related DCI. If the Cyclic Shift Field mapping table for DMRS bit field is not set, in Table 5.5.2.1.1-4 is ignored. If the Cyclic Shift Field mapping table for DMRS bit field is set, both  and are given by Table 5.5.2.1.1-4.

For BL/CE UEs, a cyclic shift field of '000' shall be assumed when determining  from Table 5.5.2.1.1-1.


For subframe-based PUSCH transmission, tThe first row of Table 5.5.2.1.1-1 or the first row of Table 5.5.2.1.1-4 (for subslot-PUSCH/slot-PUSCH) shall be used to obtain  and  if there is no uplink-related DCI for the same transport block associated with the corresponding PUSCH transmission, and 
-	if the initial PUSCH for the same transport block is semi-persistently scheduled and subslot-PUSCH or slot-PUSCH cyclicShiftSPS is not configured, or
-	if the initial PUSCH for the same transport block is scheduled by the random- access response grant.

An exception applies if subframe-based PUSCH for the transport block is semi-persistently scheduled and the higher-layer parameter cyclicShiftSPS is configured. In this case, the value of  is given by Table 5.5.2.1.1-1 according to the higher-layer parameter cyclicShiftSPS.
An exception applies if subslot-PUSCH/slot-PUSCH for the transport block is semi-persistently scheduled (see 3GPP TS 36.331, sps-ConfigUL-sTTI-r15). In this case: 

-	the value of  is given by Table 5.5.2.1.1-2 according to the parameter cyclicShiftSPS provided by higher layers 

-	 is given by Table 5.5.2.1.1-1, according to the higher-layer parameter cyclicShiftSPS-STTI if the higher layer parameter ifdma-Config-SPS is not set, and,


-	 and is given by Table 5.5.2.1.1-3, 3 according to the higher-layer parameter cyclicShiftSPS-STTI if the higher layer parameter ifdma-Config-SPS is set.

The quantity  is given by 









where the pseudo-random sequence  is defined by clause 7.2. The application of  is cell-specific. The pseudo-random sequence generator shall be initialized with  at the beginning of each radio frame. The quantity  is given by  if no value for  is configured by higher layers for PUSCH/(S)PUCCH format 4/PUCCH format 5 or the PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, otherwise it is given by .
The vector of reference signals shall be precoded according to



where  is the number of antenna ports used for PUSCH transmission.



For PUSCH transmission using a single antenna port, ,  and .



For spatial multiplexing,  or  and the precoding matrix  shall be identical to the precoding matrix used in clause 5.3.3A.2 for precoding of the PUSCH in the same subframe.



Table 5.5.2.1.1-1: Mapping of Cyclic Shift Field in uplink-related DCI format to  and 
	Cyclic Shift Field in 
uplink-related DCI format [3]
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	000
	0
	6
	3
	9
	

	

	

	


	001
	6
	0
	9
	3
	

	

	

	


	010
	3
	9
	6
	0
	

	

	

	


	011
	4
	10
	7
	1
	

	

	

	


	100
	2
	8
	5
	11
	

	

	

	


	101
	8
	2
	11
	5
	

	

	

	


	110
	10
	4
	1
	7
	

	

	

	


	111
	9
	3
	0
	6
	

	

	

	





Table 5.5.2.1.1-2: Mapping of cyclicShift to values
	cyclicShift
	


	0
	0

	1
	2

	2
	3

	3
	4

	4
	6

	5
	8

	6
	9

	7
	10






Table 5.5.2.1.1-3: Mapping of Cyclic Shift Field in uplink-related DCI format to , , and 
	Cyclic Shift Field in 
uplink-related DCI format [3]
	

	

	


	
	
	
	
	
	
	
	
	
	

	000
	1
	0
	6
	3
	9
	
	
	
	

	001
	1
	6
	0
	9
	3
	
	
	
	

	010
	1
	3
	9
	6
	0
	
	
	
	

	011
	0
	4
	10
	7
	1
	
	
	
	

	100
	0
	2
	8
	5
	11
	
	
	
	

	101
	0
	8
	2
	11
	5
	
	
	
	

	110
	0
	10
	4
	1
	7
	
	
	
	

	111
	1
	9
	3
	0
	6
	
	
	
	




Table 5.5.2.1.1-4:  for subslot-PUSCH/slot-PUSCH
	Cyclic Shift Field in 
uplink-related DCI format [3]
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	0
	0
	6
	3
	9
	0
	0
	1
	1

	1
	6
	0
	9
	3
	1
	1
	0
	0





6.4.2	Slot/subslot-based physical downlink shared channel
For slot or subslot-based PDSCH, the following additions and exceptions hold in addition to those in clause 6.4:
-	PDSCH is not mapped to resource elements used by the associated SPDCCH, or used for UE-specific reference signals associated with SPDCCH




-	In case of slot-PDSCH the mapping to resource elements  on antenna port  not reserved for other purposes shall be in increasing order of first the index  over the assigned physical resource blocks and then the index, for the slot of the assigned physical resources in the subframe.
-	In case of subslot-PDSCH:







-	the mapping to resource elements  on antenna port  not reserved for other purposes shall be in increasing order of first the index  over the assigned physical resource blocks and then the index, starting from given in Table 6.4.2-1. The starting value and the value range of  depends on the number of symbols used for PDCCH and the subslot index in the subframe, according to Table 6.4.2-1.


Table 6.4.2-1: Starting value of index , i.e. , for subslot-based PDSCH
	Number of symbols used for PDCCH
	Downlink subslot index

	
	#0
	#1
	#2
	#3
	#4
	#5

	1
	1
	3
	5
	0
	2
	4

	2
	-
	2
	5
	0
	2
	4

	3
	-
	3
	5
	0
	2
	4



-	For PDSCH associated with UE-specific reference signals, the PDSCH shall only be mapped to physical resource blocks in frequency domain assigned for PDSCH transmission where the assignment maps to both physical resource blocks of a PRG.
-	In addition, the following additions and exceptions related to L1 signaling and/or higher layer configuration controlling rate-matching around SPDCCH resources hold: 
-	PDSCH is not mapped to resource elements belonging to a SPDCCH resource set configured with higher layer parameter rateMatchingMode indicating ‘m2’ if either this SPDCCH resource set is not configured with higher layer parameter SPDCCH-L1-ReuseIndication or it is configured with higher layer parameter SPDCCH-L1-ReuseIndication indicating ‘0’.
-	PDSCH is not mapped to resource elements belonging to a SPDCCH resource set configured with higher layer parameter rateMatchingMode indicating ‘m3’ if the SPDCCH associated with PDSCH is found in this SPDCCH resource set and if either this SPDCCH resource set is not configured with higher layer parameter SPDCCH-L1-ReuseIndication or it is configured with higher layer parameter SPDCCH-L1-ReuseIndication indicating ‘0’. If the SPDCCH associated with PDSCH is found on SCCES belonging to two SPDCCH resource sets, the SPDCCH is assumed to be found in both SPDCCH resource sets. 
-	PDSCH is not mapped to resource elements belonging to a SPDCCH resource set configured with higher layer parameter rateMatchingMode indicating ‘m4’ if the SPDCCH associated with PDSCH is not found in this SPDCCH resource set and if either this SPDCCH resource set is not configured with higher layer parameter SPDCCH-L1-ReuseIndication or it is configured with higher layer parameter SPDCCH-L1-ReuseIndication indicating ‘0’. 
-	PDSCH is not mapped to resource elements belonging to a SPDCCH resource set configured with higher layer parameter SPDCCH-L1-ReuseIndication indicating ‘1’ if the bit of the Used/Unused SPDCCH resource indication field corresponding to this SPDCCH resource set in the DCI format 7 associated with PDSCH is set to 1. 

-	PDSCH is not mapped to resource elements belonging to SCCE#0 to SCCE#of a SPDCCH resource set configured with higher layer parameter SPDCCH-L1-ReuseIndication indicating ‘2’ if the first bit of the Used/Unused SPDCCH resource indication field in the DCI format 7 associated with PDSCH is set to 1.


-	PDSCH is not mapped to resource elements belonging to SCCE# to SCCE# of a SPDCCH resource set configured with higher layer parameter SPDCCH-L1-ReuseIndication indicating ‘2’ if the second bit of the Used/Unused SPDCCH resource indication field in the DCI format 7 associated with PDSCH is set to 1.
-	It should be noted that not mapping PDSCH to resource elements belonging to a SPDCCH resource set holds irrespective of other indications (SPDCCH-L1-ReuseIndication or rateMatchingMode) associated with other SPDCCH resource sets (if configured).
-		For a UE with the higher-layer parameter blindSlotSubslotPDSCH-Repetitions set to TRUE and PDSCH associated with a downlink assignment sent on PDCCH/SPDCCH with DCI format 7 indicating  transmissions, the rate-matching around SPDCCH resources for PDSCH in the  valid slots/subslots following the slot/subslot containing the downlink assignment follows the rate-matching around SPDCCH resources of the PDSCH in the slot/subslot containing the downlink assignment.


[bookmark: _Toc454818049]6.8.5	Mapping to resource elements



The mapping to resource elements is defined by operations on quadruplets of complex-valued symbols. Let  denote symbol quadruplet  for antenna port. 



The block of quadruplets , where , shall be permuted resulting in . The permutation shall be according to the sub-block interleaver in clause 5.1.4.2.1 of 3GPP TS 36.212 [3] with the following exceptions:
-	the input and output to the interleaver is defined by symbol quadruplets instead of bits
-	interleaving is performed on symbol quadruplets instead of bits by substituting the terms "bit", "bits" and "bit sequence" in clause 5.1.4.2.1 of 3GPP TS 36.212 [3] by "symbol quadruplet", "symbol quadruplets" and "symbol-quadruplet sequence", respectively

<NULL> elements at the output of the interleaver in 3GPP TS 36.212 [3] shall be removed when forming . Note that the removal of <NULL> elements does not affect any <NIL> elements inserted in clause 6.8.2.



The block of quadruplets  shall be cyclically shifted, resulting in  where.

Mapping of the block of quadruplets  is defined in terms of resource-element groups, specified in clause 6.2.4, according to steps 1–10 below:

1)	Initialize  (resource-element group number)

2)	Initialize 

3)	Initialize 

4)	If the resource element  represents a resource-element group and the resource-element group is not assigned to PCFICH or PHICH then perform step 5 and 6, else go to step 7



5)	Map symbol-quadruplet  to the resource-element group represented by  for each antenna port 

6)	Increase  by 1

7) Increase  by 1


8) Repeat from step 4 if , where  corresponds to the number of OFDM symbols used for PDCCH transmission. The quantity  as is obtained from
-	indicated by the sequence transmitted on the PCFICH, or 
-	the higher-layer parameter semiStaticCFI-SubframeMBSFN for DCI formats other than DCI format 7 in a MBSFN subframe, or
-	the higher-layer parameter semiStaticCFI-SlotSubslotMBSFN for DCI format 7 in a MBSFN subframe, or
-	the higher-layer parameter semiStaticCFI-SubframeNonMBSFN for DCI formats other than DCI format 7 in a non-MBSFN subframe, or 
-	the higher-layer parameter semiStaticCFI-SlotSubslotNonMBSFN for DCI format 7 in a non-MBSFN subframe.

9) Increase  by 1

10) Repeat from step 3 if 
PDCCHs shall not be transmitted in MBSFN subframes with zero-size non-MBSFN region.
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