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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Hlk118125745]One of Rel-18 MIMO evolution WID scopes is to enable 8 Tx UL operation to support 4 and more layers per UE [1]. Much progress has been made in previous meeting. In this contribution, we provide several TPs to correct the specification on UL operation with eight antenna ports.
Discussion
Clarifications on the codebook for rank 1 transmission with DFT-s-OFDM 
Till RAN1#114, specific aspects on the codebook for DFT-s-OFDM were not touched. However, rank 1 transmission with DFT-s-OFDM transmission is import for UL coverage. It should be supported for 8Tx UE as well. In Rel-15, dedicated precoding matrices were specified for rank 1 transmission with DFT-s-OFDM waveform in Table 6.3.1.5-2 for four antenna ports. The corresponding full coherent precoding matrices should be adopted to define the rank 1 precoding matrices for eight antenna ports with DFT-s-OFDM waveform with Ng=2.
· Reasons for change: A same precoding matrix table is used for codebook2 with layer 1 transmission using DFT-s-OFDM  waveform and CP-OFDM waveform. However, there is dedicated layer 1 precoding matrices for DFT-s-OFDM for four antenna transmission in Rel-15, which should be used to obtain the layer 1 transmission using DFT-s-OFDM  waveform for codebook2
· Summary for change: Introduce addition precoding matrices codebook2 with layer 1 transmission using DFT-s-OFDM  waveform
· Consequences if not approved: Incorrect precoding matrices are used for layer 1 transmission using DFT-s-OFDM  waveform.
· TP on TS38.211 v18.0.0
	6.3.1.5 Precoding
[bookmark: OLE_LINK3]--------------------------------------<Unchanged parts omitted>--------------------------------------
[bookmark: _Hlk144406779]Table 6.3.1.5-25: Submatrices  for codebook2 and used in Tables 6.3.1.5-29 to 6.3.1.5-36 with transform precoding disabled.
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Table 6.3.1.5-25A: Submatrices  for codebook2 and used in Tables 6.3.1.5-29A with transform precoding enabled.
	
	(ordered from left to right in increasing order of )
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--------------------------------------<Unchanged parts omitted>--------------------------------------




Correction on the applicable of the submatrices to the intermediate precoding matrix for different rank 
For codebook 2(Ng=2)
· Reasons for change: According to the agreed layer splitting for Ng=2, the submatrices  only apples to the precoding matrices for rank 1, 2, 3 transmission with eight ports; the submatrices  only apples to the precoding matrices for rank 2, 3, 4, 5 transmission with eight ports; the submatrices  only apples to the precoding matrices for rank 3, 5, 6, 7 transmission with eight ports; the submatrices  only apples to the precoding matrices for rank 4,7,8 transmission with eight ports. However, in TS38.211 v18.0.0, each of , ,  and  apply to the precoding matrices for all rank transmission with eight ports. 
· Summary for change: Corrections on the applicable case of each submatrices for codebook 2
· Consequences if not approved: TS38.214 Clause 6.3.1.5 is not correct.
· TP on TS38.211 v18.0.0
	
6.3.1.5 Precoding
--------------------------------------<Unchanged parts omitted>--------------------------------------
Table 6.3.1.5-25: Submatrices  for codebook2 and used in Tables 6.3.1.5-29 to 6.3.1.5-3631.
	
	(ordered from left to right in increasing order of )
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Table 6.3.1.5-26: Submatrices   for codebook2 and used in Tables 6.3.1.5-2930 to 6.3.1.5-3633.
	
	(ordered from left to right in increasing order of )
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Table 6.3.1.5-27: Submatrices  for codebook2 and used in Tables 6.3.1.5-29 to 6.3.1.5-36 6.3.1.5-31, 6.3.1.5-33, 6.3.1.5-34 and 6.3.1.5-35
	
	(ordered from left to right in increasing order of )
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Table 6.3.1.5-28: Submatrices  for codebook2 and used in Tables 6.3.1.5-29 to 6.3.1.5-36 6.3.1.5-32, 6.3.1.5-35 and 6.3.1.5-36
	
	(ordered from left to right in increasing order of )
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--------------------------------------<Unchanged parts omitted>--------------------------------------


For codebook 2(Ng=2)
· Reasons for change: According to the agreed layer splitting for Ng=4, the submatrices  for codebook 3 only apples to the precoding matrices for rank 1 to ran 7 transmission with eight ports, and the submatrices  for codebook 3 only apples to the precoding matrices for rank 2 to rank 8 transmission with eight ports. However, in TS38.211 v18.0.0, each of  and   apply to the precoding matrices for all rank transmission with eight ports.
· Summary for change: Corrections on the applicable case of each submatrices for codebook 3
· Consequences if not approved: TS38.214 Clause 6.3.1.5 is not correct.
· TP on TS38.211 v18.0.0
	
6.3.1.5 Precoding
--------------------------------------<Unchanged parts omitted>--------------------------------------
Table 6.3.1.5-37: Submatrices  for codebook3 and used in Tables 6.3.1.5-39 to 6.3.1.5-4645
	
	(ordered from left to right in increasing order of )
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Table 6.3.1.5-38: Submatrices  for codebook3 and used in Tables 6.3.1.5-3940 to 6.3.1.5-46.
	
	(ordered from left to right in increasing order of )
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--------------------------------------<Unchanged parts omitted>--------------------------------------





Conclusion
In this contribution, we have the following TPs
· TP on TS38.211 v18.0.0
	6.3.1.5 Precoding
--------------------------------------<Unchanged parts omitted>--------------------------------------
Table 6.3.1.5-25: Submatrices  for codebook2 and used in Tables 6.3.1.5-29 to 6.3.1.5-36 with transform precoding disabled.
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Table 6.3.1.5-25A: Submatrices  for codebook2 and used in Tables 6.3.1.5-29A with transform precoding enabled.
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--------------------------------------<Unchanged parts omitted>--------------------------------------



· TP on TS38.211 v18.0.0
	
6.3.1.5 Precoding
--------------------------------------<Unchanged parts omitted>--------------------------------------
Table 6.3.1.5-37: Submatrices  for codebook3 and used in Tables 6.3.1.5-39 to 6.3.1.5-4645
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Table 6.3.1.5-38: Submatrices  for codebook3 and used in Tables 6.3.1.5-3940 to 6.3.1.5-46.
	
	(ordered from left to right in increasing order of )
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· TP on TS38.211 v18.0.0
	
6.3.1.5 Precoding
--------------------------------------<Unchanged parts omitted>--------------------------------------
Table 6.3.1.5-37: Submatrices  for codebook3 and used in Tables 6.3.1.5-39 to 6.3.1.5-4645
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Table 6.3.1.5-38: Submatrices  for codebook3 and used in Tables 6.3.1.5-3940 to 6.3.1.5-46.
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