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Introduction
In RAN #71, a new study item New Radio (NR) Access Technology was approved.  The technical specifications were agreed during the last RAN meeting. However, we observed some corrections to the text in the agreed specifications. 
In this contribution, we provide the corrections to the specification. In addition, we provide our views on resource element mapping when frequency hopping is enabled when the number of codeblocks is greater than one for uplink transmission with CP-OFDM.
Text Proposal Regarding scrambling for PUSCH in TS 38.211
In section 6.3.1.1, the text captures the initialization equation for PUSCH data scrambling as 
	
where x and y are tags defined in [4, TS38.212] andwhere the scrambling sequence  is given by clause 5.2.1. The scrambling sequence generator shall be initialized with 


where

-	 equals the higher-layer parameter Data-scrambling-Identity if configured,

-	 otherwise   



However, since the variables are used first time in the equation, we recommend to define the variable nRNTI as it is not defined in the current version of the specification. Hence we propose that 
Proposal 1:  The variable nRNTI needs to be defined in section 6.3.1.1 in TS 38.211  


Text Proposal Regarding Layer mapping for PUSCH in TS 38.211
The following text in [1] captures layer mapping for PUSCH in section 6.3.1.3.
	





The complex-valued modulation symbols for each of the codewords to be transmitted shall be mapped onto up to four layers according to Table 7.3.1.3-1. Complex-valued modulation symbols  for codeword  shall be mapped onto the layers ,  where  is the number of layers and  is the number of modulation symbols per layer.



However, it was agreed that NR supports only single codeword for PUSCH transmission. Hence we propose that the text should be replaced as below
Proposal 2:  For layer mapping, the following text should be adapted for layer mapping in section 6.3.1.3 in TS 38.211  
	





The complex-valued modulation symbols for each of the codewords  codeword q=0 to be transmitted shall be mapped onto up to four layers according to Table 7.3.1.3-1. Complex-valued modulation symbols  for codeword  shall be mapped onto the layers ,  where  is the number of layers and  is the number of modulation symbols per layer.




Text Proposal Regarding Demodulation Reference signal for PUSCH in TS 38.211
In section 6.4.1.1, the text captures the initialization equation for DMRS sequence as
	
where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with



where  is the OFDM symbol number within the slot and


-	 and  is given by the higher-layer parameter UL-DMRS-Scrambling-ID if provided


-	 and  otherwise



However, since the variable ns is used for the first time in the equation, we recommend to define the variable ns. Hence we propose that 
Proposal 3:  The variable ns needs to be defined in section 6.4.1.1 in TS 38.211  
In addition, there is small typo regarding resource as 
	


where , , and  are given by Tables 6.4.1.1.3-1 and 6.4.1.1.3-2 and the following conditions are fulfilled:
-	the resource elements are within the common resrouce blocks allocated for PUSCH transmission

[bookmark: _Hlk497489559]The reference point for  is subcarrier 0 in common resource block 0.


The reference point for  and the position  of the first DM-RS symbol depends on the mapping type:



 We propose to correct the word in the text 
Proposal 4:  The text in section 6.4.1.1 in TS 38.211 is corrected as below 

	


where , , and  are given by Tables 6.4.1.1.3-1 and 6.4.1.1.3-2 and the following conditions are fulfilled:
-	the resource elements are within the common resrouce resource blocks allocated for PUSCH transmission

The reference point for  is subcarrier 0 in common resource block 0.


The reference point for  and the position  of the first DM-RS symbol depends on the mapping type:



Text Proposal Regarding Antenna port mapping in TS 38.211 
In section 6.1.1.1 antenna port mapping, there is direct mapping between modulated symbols after mapping. We feel that the specification should mention of precoding for PDSCH. We do know realize that NR specification followed the same steps as that of user specific precoding as in LTE (TM7, 8, 9 and 10). However, in LTE specification, there is a block diagram of the coding chain that explains the user specific precoder. However, in TS 38.211, we don’t have any block diagram of the coding chain for PDSCH, there is an ambiguity about the precoding for PDSCH. For example, according to the current specification, the network vendor can transmit the modulated symbols directly to the antenna ports. That is without precoding. Hence we recommend to use precoding variable in the equation similar to the uplink PUSCH transmission.  
	
Antenna port mapping


[bookmark: _Hlk496882528]The block of vectors ,  shall be mapped to antenna ports according to






where , . The set of antenna ports  shall be determined according to the procedure in [6, TS 38.214]. 




Proposal 5:  The equation in section 6.1.1.1 in TS 38.211 is corrected as below 

The proposed text is 
	
Antenna port mapping


The block of vectors ,  shall be mapped to antenna ports according to






where , . The set of antenna ports  shall be determined according to the procedure in [6, TS 38.214]. , where W is the user specific precoding vector/matrix.

	







Text Proposal Regarding Transmission Schemes in TS 38.214
In section 5.1.1.1, the sub heading is shown as Transmission scheme 1. Since transmission scheme 2 is transparent, we recommend to remove the number 1 from the specification as there is only one transmission.
Proposal 6:  Since there is only one transmission scheme defined for PDSCH, we recommend to remove the number 1 from transmission scheme in TS 38.214  
Text Proposal Regarding DM-RS for PDSCH in TS 38.211
In section 7.4.1.1 in TS 38.211 the steps for DM-RS sequence generation was described. However, with current specification, there is an ambiguity of whether the DM-RS sequence is precoded or not. Hence we recommend to describe the precoding operation of DMRS either in TS 38.211 or TS 38.214 similar to the precoding operation of DMRS for PUSCH.
Proposal 7: We recommend to mention/describe precoding operation of DMRS for PDSCH similar to DMRS for PUSCH either in TS 38.211 or TS 38.214.
Codeword to Layer Mapping Scheme for Uplink CP-OFDM with Frequency Hopping 
In the previous meeting and subsequent email discussion, it was agreed to support frequency hopping for CP-OFDM for uplink data transmission. Since the frequency hopping provides diversity gain, we propose that Option 3 of [1] should be applied to CP-OFDM waveform.  Note that in this case there is a high probability that the UE needs to transmit multiple codeblocks.
[bookmark: _GoBack]Proposal 8:  For PUSCH transmission with CP-OFDM waveform, when frequency hopping is enabled, the modulated symbols are first mapped to subcarriers in 1st hop, then subcarriers in 2nd hop, repeat the mapping by starting from the subsequent OFDM symbol in the 1st hop.

[bookmark: _Ref378529477][bookmark: _Toc424303267][bookmark: _Toc425248865][bookmark: _Toc425344835][bookmark: _Toc425350726][bookmark: _Toc425501584][bookmark: _Toc425504168] Conclusions
In this contribution we provided multiple text proposals in the agreed specifications. We recommend to incorporate the changes as described in our proposals. 
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