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1	Summary of proposed changes for DL data channels
The proposed changes in this document address the following aspects. Some of them were discussed offline and the corresponding offline TP number is provided for convenience.
	Title 
	Offline TP #

	Corrections to PDSCH DMRS Shifts
	49

	Correction to DL TBS Determination
	52

	Corrections to Mapping of Symbols to REs for SFBC-based PDSCH
	55

	Corrections for DL and UL Scrambling Sequence
	56




2	Corrections to PDSCH DMRS Shifts (TP#49)
The PDSCH DMRS shifts are used if the REs associated with the baseline pattern, including REs for all four ports, collide with CRS or CSI-RS. However, it is not clear from the specification that all four ports should be considered, and the collision is not declared based on the number of scheduled antenna ports. 
	[bookmark: _Hlk509564488]Modified clause (6.10.3.2 of TS 36.211 v15.1.0)


6.10.3.2    Mapping to resource elements 
For slot-PDSCH transmission, the baseline pattern (see ‘Baseline’ in Figure 6.10.3.2-2A) of UE-specific reference signals is defined as follows. It is applied in MBSFN subframes.


where

-	

-	

-	

-	

-	
and



-	if the slot where the PDSCH is transmitted in () fulfils 



-	if the slot where the PDSCH is transmitted in () fulfils 

The sequence  is given by Table 6.10.3.2-2. 






For slot-PDSCH transmission in normal subframes,is generated as for the baseline slot-PDSCH UE-specific reference signal pattern for the same values of , while  is given by and depends on the cell-specific frequency shift as follows (see ‘v0’, ‘v1’ and ‘v2’ in Figure 6.10.3.2-2A).

,

,

.


Figure 6.10.3.2-2A: Mapping of UE-specific reference signals for slot-PDSCH, antenna ports 7, 8, 9 and 10 (normal cyclic prefix)

For subslot-PDSCH transmission, the baseline pattern (see ‘Baseline’ in Figure 6.10.3.2-2B) of UE-specific reference signals is defined as follows. It is applied if the presence of UE-specific reference signals is indicated in the DCI associated with the subslot-PDSCH (see DMRS position indicator field in 3GPP TS 36.212 [3]), and in downlink subslots where the baseline pattern, including all the REs associated with ,  has no overlapping resource element with CRS and no overlapping resource element with configured zero-power and non-zero-power CSI reference signals:


where









The sequence  is given by Table 6.10.3.2-2.For subslot-PDSCH transmission in normal subframes, in downlink subslots where the baseline pattern, including all the REs associated with , has overlapping resource elements with configured zero-power or non-zero-power CSI reference signals or has overlapping resource elements with CRS, if the presence of UE-specific reference signals is indicated in the DCI associated (see DMRS position indicator field in 3GPP TS 36.212 [3]) with the subslot-PDSCH, a shifted pattern of UE-specific reference signals is applied. In the shifted pattern,is generated as for the baseline subslot-PDSCH UE-specific reference signal pattern for the same value of , while  is given by and depends on the cell-specific frequency shift as follows (see also ‘v0’,’v1’ and ‘v2’ in Figure 6.10.3.2-2B).








For subslot-PDSCH transmission in MBSFN subframes, in downlink subslots where the baseline pattern, including all the REs associated with , has overlapping resource elements with configured zero-power or non-zero-power CSI reference signals, if the presence of UE-specific reference signals is indicated in the DCI associated (see DMRS position indicator field in 3GPP TS 36.212 [3]) with the subslot-PDSCH, the shifted pattern of UE-specific reference signals for , as defined above, is applied (see ‘v0’ in Figure 6.10.3.2-2B).


Figure 6.10.3.2-2B: Mapping of UE-specific reference signals for subslot-PDSCH, antenna ports 7, 8, 9 and 10 (normal cyclic prefix)




[bookmark: OLE_LINK35]Resource elements  used for transmission of UE-specific reference signals to one UE on any of the antenna ports in the set , where  or  shall 
-	not be used for transmission of PDSCH on any antenna port in the same slot, and

-	not be used for UE-specific reference signals to the same UE on any antenna port other than those in  in the same slot.

	End of modifications



3	Correction to DL TBS Determination (TP#52)
In section 7.1.7 of TS36.213, it is stated that the scaled TBS should be mapped to the closest TBS values in
-    Table 7.1.7.2.1-1 when the transport block is mapped to one spatial layer,
-	Table 7.1.7.2.2-1 when the transport block is mapped to two spatial layers,
-	Table 7.1.7.2.4-1when the transport block is mapped to three spatial layers,
-	Table 7.1.7.2.5-1when the transport block is mapped to four spatial layers.
However, the smallest value in Tables 7.1.7.2.2-1, 7.1.7.2.4-1 and 7.1.7.2.5-1 is 3112. This will lead to the cases where the coding rate is above 1. 
In general, it is beneficial to use Table 7.1.7.2.1-1 whenever possible since this table has a finer granularity as compared to the translation tables. Hence, we propose the following modification:
	Modified clause (7.1.7 of TS 36.213 v15.0.0)


7.1.7   	Modulation order and transport block size determination


for DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, the derived transport block size (after TBS translation as described in sections 7.1.7.2.2, 7.1.7.2.4, 7.1.7.2.5 when the transport block is mapped to more than one spatial layer) is scaled by α (for slot-based PDSCH, and for subslot-based PDSCH), then rounded to the closest valid transport block size in
-	Table 7.1.7.2.1-1 when the transport block is mapped to one spatial layer,
-	Table 7.1.7.2.2-1 when the transport block is mapped to two spatial layers,
-	Table 7.1.7.2.4-1when the transport block is mapped to three spatial layers,
-	Table 7.1.7.2.5-1when the transport block is mapped to four spatial layers.

-    Table 7.1.7.2.1-1 when the transport block is mapped to two spatial layers, and either  or the scaled TBS is smaller than 3112; otherwise, Table 7.1.7.2.2-1 when the transport block is mapped to two spatial layers. 

-    Table 7.1.7.2.1-1 when the transport block is mapped to three spatial layers, and either  or the scaled TBS is smaller than 3112; otherwise, Table 7.1.7.2.4-1 when the transport block is mapped to three spatial layers. 

-    Table 7.1.7.2.1-1 when the transport block is mapped to four spatial layers, and either or the scaled TBS is smaller than 3112; otherwise, Table 7.1.7.2.5-1 when the transport block is mapped to four spatial layers. 
If two valid TBS values are the closest, the larger TBS value is selected.

	End of modifications



4	Corrections to Mapping of Symbols to REs for SFBC-based PDSCH (TP#55)
Based on the current specification, if the number of available REs per RB is not even, the entire symbol is not used for PDSCH mapping. For sTTI operation, such a procedure is costly. In this TP, we propose to adopt the same scheme as introduced for SPDCCH mapping, and only consider the orphan RE as not useable in the mapping.
	Modified clause (6.4 of TS36.211 v15.0.0)


In mapping to resource elements, if the DCI associated with the PDSCH uses the C-RNTI or semi-persistent C-RNTI, and transmit diversity according to clause 6.3.4.3 is used, and if the higher-layer parameter semiOpenLoop is not set and if the DCI associated with the PDSCH is not of format 7, resource elements in an OFDM symbol assumed by the UE to contain CSI-RS shall be used in the mapping if and only if all of the following criteria are fulfilled:
-	there is an even number of resource elements for the OFDM symbol in each resource block assigned for transmission, and






-	the complex-valued symbols  and , where  is an even number, can be mapped to resource elements  and  in the same OFDM symbol with .


-	In mapping to resource elements, if the DCI associated with the PDSCH uses C-RNTI or semi-persistent C-RNTI and if the higher-layer parameter semiOpenLoop is set or if the DCI associated with the PDSCH is of format 7, a pair of resource elements ,  shall be used in the mapping if and only if







-	the complex-valued symbols  and  can be mapped to resource elements  and  in the same OFDM symbol and the same PRB with , where  is an even number and  starts from 0 at the lowest subcarrier of the PRB.

	End of modifications



4	Corrections for DL and UL Scrambling Sequence (TP#56)
The bit scrambling procedure prior to modulation and mapping for both PDSCH and PUSCH does not account for the fact that multiple codewords, in different sTTIs, can be scheduled in one subframe.
	First Modified clause (5.3.1 of TS36.211 v15.0.0)







For each codeword , the block of bits , where  is the number of bits transmitted in codeword  on the physical uplink shared channel in one subframe/slot/subslot, shall be scrambled with a UE-specific scrambling sequence prior to modulation, resulting in a block of scrambled bits  according to the following pseudo code
Set i = 0

while 

if 	// ACK/NACK or Rank Indication placeholder bits


else

if 	// ACK/NACK or Rank Indication repetition placeholder bits


else	// Data or channel quality coded bits, Rank Indication coded bits or ACK/NACK coded bits


end if
end if 
i = i + 1
end while



where x and y are tags defined in 3GPP TS 36.212 [3] clause 5.2.2.6 and where the scrambling sequence  is given by clause 7.2. The scrambling sequence generator shall be initialised with  at the start of each subframe where  corresponds to the RNTI associated with the PUSCH transmission as described in clause 8 in 3GPP TS 36.213 [4]. 






For BL/CE UEs, the same scrambling sequence is applied per subframe to PUSCH for a given block of  subframes. The subframe number of the first subframe in each block of  consecutive subframes, denoted as , satisfies . For the block of  subframes, the scrambling sequence generator shall be initialised with


where 







and  is the absolute subframe number of the first uplink subframe intended for PUSCH. The PUSCH transmission spans  consecutive subframes including non-BL/CE UL subframes where the UE postpones the PUSCH transmission. 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 PUSCH with a subframe duration, uUp to two codewords can be transmitted in one subframe, i.e., . In the case of single-codeword transmission, . 
	Second Modified clause (6.3.1 of TS36.211 v15.0.0)


[bookmark: _Toc454818016]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/slot/subslot, 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. The subframe number of the first subframe in each block of  consecutive subframes, denoted as , satisfies . 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 non-BL/CE DL subframes where the PDSCH transmission is postponed. 
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 or SC-RNTI:


-	 for frame structure type 1 and  for frame structure type 2
-	otherwise

-	 for UEs assuming CEModeA (according to the definition in Clause 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 Clause 12 of [4]) or configured with CEModeB


For PDSCH with a subframe duration, uUp to two codewords can be transmitted in one subframe, i.e., . In the case of single codeword transmission,  is equal to zero.
	End of modifications
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