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Introduction
In this contribution, we provide some a summary on the discussion about precoder indication for 8Tx CG-PUSCH.
Background
In RAN1 #113 meeting, it was concluded that 8Tx CG-PUSCH does not support two codewords as follows. 
	[bookmark: _Hlk135683034]Conclusion
In Rel-18, there is no consensus to support CG transmission with dual CW PUSCH by an 8TX UE.




Currently, the precoder and number of layers indication for CG-PUSCH is provided by precodingAndNumberOfLayers with the value range from 0 to 63 as follows.
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However, for 8Tx, the precoder and number of layers indication can take up to 10 bits as follows defined in 38.214. Therefore, the bit-width for the RRC parameter precoderAndNumberOfLayers is not sufficient. A new RRC parameter with the value range of (0, 1023) should be introduced for 8Tx. It is also necessary to clarify that the maximum number of layers for CG-PUSCH should be based on min(4, maxRank) so that UE can determine the corresponding indication for the precoder and number of layers.
	-	7 bits according to Table 7.3.1.1.2-5B for 8 antenna ports, if CodebookType=Codebook1, transform precoder is disabled, maxRank = 8, and according to ULcodebookFC-N1N2;
-	7 bits according to Table 7.3.1.1.2-5C for 8 antenna ports, if CodebookType=Codebook1, transform precoder is disabled, maxRank =7, and according to ULcodebookFC-N1N2;
-	7 bits according to Table 7.3.1.1.2-5D for 8 antenna ports, if CodebookType=Codebook1, transform precoder is disabled, maxRank =4, 5 or 6, and according to maxRank;
-	4, 6 or 7 bits according to Table 7.3.1.1.2-5E for 8 antenna ports, if CodebookType=Codebook1, transform precoder is enabled or maxRank =1, 2 or 3 if transform precoder is disabled, and according to transform precoder and maxRank;
-	8 bits according to Table 7.3.1.1.2-5F for 8 antenna ports, if CodebookType=Codebook4, transform precoder is disabled, maxRank=5, 6, 7 or 8, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to maxRank;
-	6 or 7 or 8 bits according to Table 7.3.1.1.2-5G for 8 antenna ports, if CodebookType=Codebook4, transform precoder is disabled, maxRank=2, 3 or 4, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to maxRank;
-	3 bits according to Table 7.3.1.1.2-5H for 8 antenna ports, if CodebookType=Codebook4, transform precoder is enabled or maxRank=1 if transform precoder is disabled, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower.
-	10 bits according to Table 7.3.1.1.2-5I for 8 antenna ports, if CodebookType=Codebook2, transform precoder is disabled, maxRank=5, 6, 7 or 8, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to maxRank;
-	5, 9 or 10 bits according to Table 7.3.1.1.2-5J for 8 antenna ports, if CodebookType=Codebook2, transform precoder is enabled or maxRank =1, 2, 3 or 4 if transform precoder is disabled, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to transform precoder and maxRank;
-	10 bits according to Table 7.3.1.1.2-5K for 8 antenna ports, if CodebookType=Codebook3, transform precoder is disabled, maxRank=5, 6, 7 or 8, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to maxRank;
-	4, 7, 9 or 10 bits according to Table 7.3.1.1.2-5L for 8 antenna ports, if CodebookType=Codebook3, transform precoder is enabled or maxRank =1, 2, 3 or 4 if transform precoder is disabled, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to transform precoder and maxRank;
-	6 or 7 or 8 bits according to Table 7.3.1.1.2-5M for 8 antenna ports, if CodebookType=Codebook4, transform precoder is disabled, maxRank=2, 3 or 4, ul-FullPowerTransmission is configured to fullpowerMode1, and according to maxRank;
-	4 bits according to Table 7.3.1.1.2-5N for 8 antenna ports, if CodebookType=Codebook4, transform precoder is enabled or maxRank=1 if transform precoder is disabled, ul-FullPowerTransmission is configured to fullpowerMode1.
-	6, 9 or 10 bits according to Table 7.3.1.1.2-5O for 8 antenna ports, if CodebookType=Codebook2, transform precoder is enabled or maxRank =1, 2, 3 or 4 if transform precoder is disabled, ul-FullPowerTransmission is configured to fullpowerMode1, and according to transform precoder and maxRank;
-	5, 7, 9 or 10 bits according to Table 7.3.1.1.2-5P for 8 antenna ports, if CodebookType=Codebook3, transform precoder is enabled or maxRank =1, 2, 3, or 4 if transform precoder is disabled, ul-FullPowerTransmission is configured to fullpowerMode1, and according to transform precoder and maxRank;
-	8 or 9 bits according to Table 7.3.1.1.2-5Q for 8 antenna ports, if CodebookType=Codebook4, transform precoder is disabled, maxRank=5, 6, 7 or 8, ul-FullPowerTransmission is configured to fullpowerMode1, and according to maxRank;
-	10 bits according to Table 7.3.1.1.2-5R for 8 antenna ports, if CodebookType=Codebook2, transform precoder is disabled, maxRank=5, 6, 7 or 8, ul-FullPowerTransmission is configured to fullpowerMode1, and according to maxRank;
-	10 bits according to Table 7.3.1.1.2-5S for 8 antenna ports, if CodebookType=Codebook3, transform precoder is disabled, maxRank =5, 6, 7, or 8, ul-FullPowerTransmission is configured to fullpowerMode1, and according to maxRank;




In addition, there is a similar issue for SRI indication for non-codebook. Currently, when Lmax=4, the SRI indication could require 8 bits as the table below. Therefore, a new RRC parameter srs-ResourceIndicator with the value range of (0, 255) should be introduced. It is also necessary to clarify that the maximum number of layers for the CG-PUSCH for NCB transmission is min(4, maxMIMO-Layers).
Table 7.3.1.1.2-31B: SRI indication, for non-codebook based PUSCH transmission, , 
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	reserved
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	reserved

	where SRIs  are as given in Table 7.3.1.1.2-29B-1, Table 7.3.1.1.2-30B-1 and Table 7.3.1.1.2-31B-1.



Discussion
According to the discussion above, current RRC parameter bit-width may not be sufficient for the SRI/TPMI/TRI indication for 8TX CG-PUSCH (up to 4 layers). One possible way is to send an LS to RAN2 to add new parameters accordingly.
Proposal: Send an LS to RAN2 to ask RAN2 to add the following RRC parameter:
· precoderAndNumberOfLayers-r18 for precoder and number of layers indication for CG-PUSCH based on 8 antenna ports for codebook based transmission, and the range of its value is from 0 to 1023.
· The maximum number of layers for the indication of the precoders and number of layers by this RRC parameter is min(4, maxRank)
· srs-ResourceIndicator-r18 for SRI indication for CG-PUSCH based on 8 antenna ports for non-codebook based transmission, and the range of its value is from 0 to 255
· When non-codebook based transmission scheme is configured, the maximum number of layers for the SRI indication by this RRC parameter is min(4, maxMIMO-Layers)

Companies’ view
	Company
	Comment

	
	

	
	

	
	



Conclusion
In this contribution, we provided a summary on the discussion about precoder and number of layers configuration for 8Tx CG-PUSCH. Based on the discussion, the following is proposed.
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