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Introduction
In Rel-17 TEI agenda, we propose to enhance the current NR codeword mapping for PUSCH transmission. The proposal is shown as follows. 
Proposal: Support 2 codewords with 2 MCS for rank 2-4 uplink transmission (i.e. LTE-like CW mapping)

The detailed test case, simulation results and analysis can be found in our companion contribution [1]. Based on the above TEI proposal, we provide the corresponding text proposals for 38.211 [2] in section 2 of this contribution.

Proposed TPs
<Unchanged parts are omitted>
[bookmark: _Toc51774059][bookmark: _Toc45107390][bookmark: _Toc19796417][bookmark: _Toc26459643][bookmark: _Toc66811215][bookmark: _Toc36026551][bookmark: _Toc29230292]6.3.1.1	Scrambling


If UE is configured with higher layer parameter EnableTwoCodewords-R17, up to two codewords  can be enabled, otherwise a single codeword, , can be enabled. In case of single-codeword transmission, 

For eachthe single codeword, the block of bits , where  is the number of bits in codeword  transmitted on the physical channel, shall be scrambled prior to modulation, resulting in a block of scrambled bits  according to the following pseudo code
Set i = 0
while 

if 	// UCI placeholder bits


else

if 	// UCI placeholder bits


else


end if
end if 
i = i + 1
end while
where x and y are tags defined in [4, TS 38.212] and where the scrambling sequence  is given by clause 5.2.1. 
The scrambling sequence generator shall be initialized with 


where

-	 equals the higher-layer parameter dataScramblingIdentityPUSCH if configured and the RNTI equals the C-RNTI, MCS-C-RNTI, SP-CSI-RNTI or CS-RNTI, and the transmission is not scheduled using DCI format 0_0 in a common search space;
[bookmark: _Hlk26377062][bookmark: _Hlk26377073]-	 equals the higher-layer parameter msgA-DataScramblingIndex if configured and the PUSCH transmission is triggered by a Type-2 random access procedure as described in clause 8.1A of [5, TS 38.213];

-	 otherwise
-	 is the index of the random-access preamble transmitted for msgA as described in clause 5.1.3A of [11, TS 38.321]
and where [image: ] equals the RA-RNTI for msgA and otherwise corresponds to the RNTI associated with the PUSCH transmission as described in clause 6.1 of [6, TS 38.214] and clause 8.3 of [5, TS 38.213].

[bookmark: _Toc66811216][bookmark: _Toc45107391][bookmark: _Toc19796418][bookmark: _Toc26459644][bookmark: _Toc51774060][bookmark: _Toc36026552][bookmark: _Toc29230293]6.3.1.2	Modulation


For eachthe single codeword  , the block of scrambled bits  shall be modulated as described in clause 5.1 using one of the modulation schemes in Table 6.3.1.2-1, resulting in a block of complex-valued modulation symbols . 
Table 6.3.1.2-1: Supported modulation schemes.
	Transform precoding disabled
	Transform precoding enabled

	Modulation scheme
	Modulation order [image: ]
	Modulation scheme
	Modulation order [image: ]

	
	
	π/2-BPSK
	1

	QPSK
	2
	QPSK
	2

	16QAM
	4
	16QAM
	4

	64QAM
	6
	64QAM
	6

	256QAM
	8
	256QAM
	8




[bookmark: _Toc66811217][bookmark: _Toc36026553][bookmark: _Toc45107392][bookmark: _Toc26459645][bookmark: _Toc19796419][bookmark: _Toc51774061][bookmark: _Toc29230294]6.3.1.3	Layer mapping

For the single codeword , the complex-valued modulation symbols for the codeword to be transmitted shall be mapped onto up to four layers according to Table 7.3.1.3-1. For two codewords q = 0 and 1, the complex-valued modulation symbols for the two codewords to be transmitted shall be mapped onto up to four layers according to Table 6.3.1.3-1. 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.
Table 6.3.1.3-1: Codeword-to-layer mapping for spatial multiplexing
	Number of layers
	Number of codewords
	Codeword-to-layer mapping



	2
	2
	

	


	
	
	

	

	3
	2
	



	


	4
	2
	

	


	
	
	

	



<Unchanged parts are omitted>

Conclusion
In Rel-17 TEI agenda, we propose to support 2 codewords with 2 MCS for rank 2-4 uplink transmission (i.e. LTE-like CW mapping) for NR. 
[bookmark: _GoBack]In this contribution, we provide the corresponding text proposals for 38.211 in section 2.
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