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[bookmark: _Toc446967062]6.3	General structure for downlink physical channels
This clause describes a general structure, applicable to more than one physical channel. 
The baseband signal representing a downlink physical channel is defined in terms of the following steps:
-	scrambling of coded bits in each of the codewords to be transmitted on a physical channel
-	modulation of scrambled bits to generate complex-valued modulation symbols
-	mapping of the complex-valued modulation symbols onto one or several transmission layers
-	precoding of the complex-valued modulation symbols on each layer for transmission on the antenna ports
-	mapping of complex-valued modulation symbols for each antenna port to resource elements
-	generation of complex-valued time-domain OFDM signal for each antenna port



Figure 6.3-1: Overview of physical channel processing
[bookmark: _Toc446967063]6.3.1	Scrambling





For each codeword , the block of bits , where  is the number of bits in codeword  transmitted on the physical channel in one subframe, shall be scrambled prior to modulation, resulting in a block of scrambled bits according to




where the scrambling sequence  is given by clause 7.2. The scrambling sequence generator shall be initialised at the start of each subframe, where the initialisation value of  depends on the transport channel type according to



where  corresponds to the RNTI associated with the PDSCH transmission as described in clause 7.1 3GPP TS 36.213 [4]. 



For BL/CE UEs, the same scrambling sequence is applied per subframe to PDSCH for a given block of  subframes. For the  block of  subframes, the scrambling sequence generator shall be initialised with


where 







and  is the absolute subframe number of the first downlink subframe intended for PDSCH. The PDSCH transmission spans  consecutive subframes including invalid subframes where the PDSCH transmission is postponed. For a BL/CE UE configured in CEModeA. For a BL/CE UE configured with CEModeB  for frame structure type 1 and  for frame structure type 2.

For BL/CE UEs,
· if the PDSCH is carrying SIB1-BR
· 
 
· else if the PDSCH is carrying SI message (except for SIB1-BR) or if the PDSCH transmission is associated with P-RNTI:
· 

 for frame structure type 1 and  for frame structure type 2
· otherwise
· 
 for UEs assuming CEModeA (according to the definition in section 12 of [4]) or configured with CEModeA
· 

 for frame structure type 1 and  for frame structure type 2 for UEs assuming CEModeB (according to the definition in section 12 of [4]) or configured with CEModeB



Up to two codewords can be transmitted in one subframe, i.e., . In the case of single codeword transmission,  is equal to zero.
[bookmark: _Toc446967064]6.3.2	Modulation



[bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK10][bookmark: OLE_LINK11]For each codeword , the block of scrambled bits shall be modulated as described in clause 7.1 using one of the modulation schemes in Table 6.3.2-1, resulting in a block of complex-valued modulation symbols . 


-----  Omitted -------

[bookmark: _Toc446967105]6.8B.2	Scrambling



Scrambling shall be perfomed according to Clause 6.8A.2 with EPDCCH repladed by MPDCCH except that the same scrambling sequence is applied per subframe to MPDCCH for a given block of  subframes and  is the MPDCCH set number. For an MPDCCH associated with a 2+4 PRB set as defined in [4],  is used to generate the scambling sequence for mapping to REs in 6 PRBs.


For the block of  subframes, the scrambling sequence generator shall be initialised with


where 







and  is the absolute subframe number of the first downlink subframe intended for the MPDCCH. The MPDCCH transmission spans  consecutive subframes, including invalid subframes where the MPDCCH transmission is postponed.  For a UE configured in CEModeA, . For a UE configured with CEModeB,  for frame structure type 1 and  for frame structure type 2.
For BL/CE UEs,
· if the MPDCCH transmission is associated with P-RNTI:
· 

 for frame structure type 1 and  for frame structure type 2
· otherwise
· 
 for UEs assuming CEModeA (according to the definition in section 12 of [4]) or configured with CEModeA:
· 

 for frame structure type 1 and  for frame structure type 2 for UEs assuming CEModeB (according to the definition in section 12 of [4]) or configured with CEModeB.

6.8B.3	Modulation
Modulation shall ber perfomed according to 6.8A.3 with EPDCCH replaced by MPDCCH.
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