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1. BACKGROUND
In RAN plenary #94, the WID for Rel-18 MIMO enhancements was finalized [1]. According to the WID, some enhancements for SRI/TPMI are necessary to enable 8 TX UE transmission. 

	Objective 5: Study, and if justified, specify UL DMRS, SRS, SRI, and TPMI (including codebook) enhancements to enable 8 Tx UL operation to support 4 and more layers per UE in UL targeting CPE/FWA/vehicle/Industrial devices
-	Note: Potential restrictions on the scope of this objective (including coherence assumption, full/non-full power modes) will be identified as part of the study.



To accomplish the objective, the scope of this agenda item centers on codebook design for 8TX, enhancements for dual CW operation, enhancements on SRS configuration, impacts resulted from coherency characteristics of such UEs as well as UE operation with full power. All related Rel-18 agreements are captured in [2]. 

2. MAINTENANCE ISSUES
Source: Spreadtrum Communications [3]
Proposal 2.1: 
Adopt the following corrections to TS 38.214,
· Reason for change: Use a consistent terminology of “antenna port group”, instead of “antenna group”, “antenna port-group”,
·  Summary of change: Make typo corrections in Sections 6.1.1.1 and 6.2.3.1,
· Consequences if not approved: Inconsistent text in 38.214.
	[bookmark: _Toc29673201][bookmark: _Toc27299928][bookmark: _Toc29673342][bookmark: _Toc20318030][bookmark: _Toc45810610][bookmark: _Toc155777399][bookmark: _Toc36645565][bookmark: _Toc11352140][bookmark: _Toc29674335]6.1.1.1	Codebook based UL transmission
-------------------------------------------Unchanged parts are omitted-------------------------------------------
A UE does not expect to be configured by CodebookType with a value of CodebookType that does not correspond to one of the values of UL_8TX_Ng reported in its capability. A UE can be configured by ULcodebookFC-N1N2 subject to UE capability, when higher layer parameter CodebookType is set to 'Codebook1' corresponding to Ng=1, where Ng represents the number of antenna port-groups port groups. 
-------------------------------------------Unchanged parts are omitted-------------------------------------------

[bookmark: _Toc11352163][bookmark: _Toc20318053][bookmark: _Toc27299951][bookmark: _Toc29673367][bookmark: _Toc155777437][bookmark: _Toc29673226][bookmark: _Toc36645590][bookmark: _Toc45810639][bookmark: _Toc29674360]6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
-------------------------------------------Unchanged parts are omitted-------------------------------------------
-	For partial coherent codebook-based 8TX PUSCH transmission, Lx is the number of PUSCH layers in the antenna port group which are precoded coherently with the PUSCH layer/DM-RS port that PT-RS port x is associated with, and Qp is the number of PT-RS ports scheduled to the UE.
-------------------------------------------Unchanged parts are omitted-------------------------------------------





	Company
	Perspective

	OPPO
	OK.

	Google
	OK

	Lenovo
	OK

	LG Electronics
	OK

	Spreadtrum
	OK

	CATT
	Ok to support.

	NTT DOCOMO
	OK.

	ZTE
	OK.

	QC
	OK with the change. 

	Fujitsu
	Ok

	New H3C
	OK

	vivo
	OK

	Xiaomi
	OK

	Huawei, HiSilicon
	OK

	Sharp
	OK

	Nokia, NSB
	ok

	Ericsson
	OK

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Source: Vivo [7], Ericsson [12]
Proposal 2.2: 
Per agreement in RAN1#115, adopt the following text to TS 38.214,
· Reason for change: Capturing a missing agreement,
·  Summary of change: Add the statement with a correction (removing [38.101-2]),
· Consequences if not approved: Not capturing and agreed text proposal.
	6.1.1.1 Codebook based UL transmission
-------------------------------------------Unchanged parts are omitted-------------------------------------------
For codebook based transmission with eight antenna ports, the UE determines its codebook based upon the reception of higher layer parameter[s] CodebookType and ULcodebookFC-N1N2 if CodebookType is configured with Ng=1 in pusch-Config for PUSCH associated with DCI format 0_1 and 0_2, depending on the UE capability. According to the configured CodebookType, coherent UL MIMO operation applies within antenna port groups as defined in Table 6.3.1.5-8 of [4, TS 38.211]. According to the configured CodebookType, requirements for coherent UL MIMO in [38.101-1] and [38.101-2] apply within an antenna port group.
-------------------------------------------Unchanged parts are omitted-------------------------------------------




	Company
	Perspective

	OPPO
	Fine. 

	Google
	In previous agreement “and [38.101-2]” was not removed. The proposal seems to revert previous agreement.

	Lenovo
	Fine

	LG Electronics
	OK

	CATT
	Ok to support.

	NTT DOCOMO
	Agree to add the missing agreement but why is ‘[38.101-2]’ removed?

	ZTE
	OK.

	QC
	Same comment as Google and Docomo 

	Fujitsu
	Fine.

	New H3C
	OK

	vivo
	OK. Answer to QC, Google and Docomo: the reason for removing [38.101-2] is that this spec doesn’t define coherence requirements. Coherence requirement is defined only in [38.101-1]

	Xiaomi
	OK

	Huawei, HiSilicon
	OK

	Sharp
	OK

	Nokia, NSB
	Using 38.101 should be sufficient.

	Ericsson
	Mostly OK.  Open to discuss if [38.101-2] needs to be removed or not.  Sympathize with vivo’s explanation, but the WI did not preclude FR2.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Source: CATT [11], Oppo [14] 
Proposal 2.3: 
Adopt the following correction in TS 38.211, TS 38.212, TS 38.214
· Reason for change: To align defined RRC parameter across specifications,
·  Summary of change: Change the RRC parameter codebookType to CodebookTypeUL,
· Consequences if not approved: Inconsistent RRC parameter definition and usage.
	(TS 38.211)

6.3.1.5	Precoding
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 6.3.1.5-8: The port mapping function  for transmission using 8 antenna ports.
	
	Higher-layer parameter CodebookType  CodebookTypeUL 

	
	codebook1
	codebook2
	codebook3
	codebook4

	
	antenna port group
	
	antenna port group
	
	antenna port group
	
	antenna port group
	

	0
	0
	0
	0
	0
	0
	0
	0
	0

	1
	
	1
	
	1
	
	4
	1
	1

	2
	
	2
	
	4
	1
	1
	2
	2

	3
	
	3
	
	5
	
	5
	3
	3

	4
	
	4
	1
	2
	2
	2
	4
	4

	5
	
	5
	
	3
	
	6
	5
	5

	6
	
	6
	
	6
	3
	3
	6
	6

	7
	
	7
	
	7
	
	7
	7
	7


-------------------------------------------Unchanged parts are omitted-------------------------------------------




	(TS 38.212)

7.3.1.1.1	Format 0_0
-------------------------------------------Unchanged parts are omitted-------------------------------------------
-	2 bits according to Table 7.3.1.1.2-5A for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission = fullpowerMode1, maxRank=1 if multipanelScheme is not configured or max{maxRank, maxRankSfn} = 1 if multipanelScheme = sfnScheme or max{maxRank, maxRankSdm} = 1 if multipanelScheme = sdmScheme, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameter codebookSubset;
-	7 bits according to Table 7.3.1.1.2-5B for 8 antenna ports, if CodebookType CodebookTypeUL=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 CodebookTypeUL =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 CodebookTypeUL =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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL =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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=Codebook3, transform precoder is disabled, maxRank =5, 6, 7, or 8, ul-FullPowerTransmission is configured to fullpowerMode1, and according to maxRank;
-------------------------------------------Unchanged parts are omitted-------------------------------------------

Table 7.3.1.1.2-5B: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 8, and CodebookType CodebookTypeUL=Codebook1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5C: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 7, and and CodebookType CodebookTypeUL =Codebook1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5D: Precoding information and number of layers, for 8 antenna ports,
if transform precoder is disabled, maxRank = 4, 5 or 6, and CodebookType CodebookTypeUL=Codebook1,
ULcodebookFC-N1N2 = (4,1) or (2,2)
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5E: Precoding information and number of layers, for 8 antenna ports, if transform precoder is enabled or maxRank=1 or 2 or 3 if transform precoder is disabled, and CodebookType CodebookTypeUL=Codebook1, ULcodebookFC-N1N2 = (4,1) or (2,2)
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5F: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 5, 6, 7 or 8, and and CodebookType CodebookTypeUL=Codebook4
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5G: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 2, 3 or 4, and CodebookType CodebookTypeUL=Codebook4, and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5H: Precoding information and number of layers, for 8 antenna ports, if transform precoder is enabled or maxRank=1 if transform is disabled, and CodebookType CodebookTypeUL=Codebook4, and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower
	Bit field mapped to index
	Precoding information and number of layers

	0
	1 layer: TPMI=0

	…
	…

	7
	1 layer: TPMI=7



Table 7.3.1.1.2-5I: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 5, 6, 7 or 8, and and CodebookType CodebookTypeUL =Codebook2
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5J: Precoding information and number of layers, for 8 antenna ports, if transform precoder is enabled, or maxRank = 1, 2, 3 or 4 if transform precoder is disabled, and CodebookType CodebookTypeUL=Codebook2, and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5K: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 5, 6, 7 or 8, and and CodebookType CodebookTypeUL =Codebook3
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5L: Precoding information and number of layers, for 8 antenna ports, if transform precoder is enabled, or maxRank = 1, 2, 3 or 4 if transform precoder is disabled, and CodebookType CodebookTypeUL=Codebook3, and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5M: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 2, 3 or 4, and CodebookType CodebookTypeUL =Codebook4, and ul-FullPowerTransmission configured to fullpowerMode1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5N: Precoding information and number of layers, for 8 antenna ports, if transform precoder is enabled or maxRank=1 if transform is disabled, and CodebookType CodebookTypeUL=Codebook4, and ul-FullPowerTransmission configured to fullpowerMode1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5O: Precoding information and number of layers, for 8 antenna ports, if transform precoder is enabled, or maxRank = 1, 2, 3 or 4 if transform precoder is disabled, and CodebookType CodebookTypeUL=Codebook2, and ul-FullPowerTransmission configured to fullpowerMode1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5P: Precoding information and number of layers, for 8 antenna ports, if transform precoder is enabled, or maxRank = 1, 2, 3 or 4 if transform precoder is disabled, and CodebookType CodebookTypeUL=Codebook3, and ul-FullPowerTransmission is configured to fullpowerMode1 
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5Q: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 5, 6, 7, 8, and CodebookType CodebookTypeUL=Codebook4, and ul-FullPowerTransmission is configured to fullpowerMode1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5R: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 5, 6, 7, 8, and CodebookType CodebookTypeUL=Codebook2, and ul-FullPowerTransmission is configured to fullpowerMode1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5S: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 5, 6, 7, 8, and CodebookType CodebookTypeUL=Codebook3, and ul-FullPowerTransmission is configured to fullpowerMode1
-------------------------------------------Unchanged parts are omitted-------------------------------------------

7.3.1.1.2	Format 0_1
<Unrelated parts are omitted>
		7 bits according to Table 7.3.1.1.2-5B for 8 antenna ports, if CodebookType CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=Codebook3, transform precoder is disabled, maxRank =5, 6, 7, or 8, ul-FullPowerTransmission is configured to fullpowerMode1, and according to maxRank;
-------------------------------------------Unchanged parts are omitted-------------------------------------------


7.3.1.1.3	Format 0_2
-------------------------------------------Unchanged parts are omitted-------------------------------------------
-	7 bits according to Table 7.3.1.1.2-5D for 8 antenna ports by replacing maxRank with maxRankDCI-0-2, if CodebookType CodebookTypeUL=Codebook1, transform precoder is disabled, maxRankDCI-0-2 =4, and according to maxRankDCI-0-2;
-	4, 6 or 7 bits according to Table 7.3.1.1.2-5E for 8 antenna ports by replacing maxRank with maxRankDCI-0-2, if CodebookType CodebookTypeUL =Codebook1, transform precoder is enabled or maxRankDCI-0-2 =1, 2 or 3 if transform precoder is disabled, and according to transform precoder and maxRankDCI-0-2;
-	6 or 7 or 8 bits according to Table 7.3.1.1.2-5G for 8 antenna ports by replacing maxRank with maxRankDCI-0-2, if CodebookType CodebookTypeUL=Codebook4, transform precoder is disabled, maxRankDCI-0-2=2, 3 or 4, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to maxRankDCI-0-2;
-	3 bits according to Table 7.3.1.1.2-5H for 8 antenna ports by replacing maxRank with maxRankDCI-0-2, if CodebookType CodebookTypeUL=Codebook4, transform precoder is enabled or maxRankDCI-0-2=1 if transform precoder is disabled, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower.
-	5, 9 or 10 bits according to Table 7.3.1.1.2-5J for 8 antenna ports by replacing maxRank with maxRankDCI-0-2, if CodebookType CodebookTypeUL=Codebook2, transform precoder is enabled or maxRankDCI-0-2 =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 maxRankDCI-0-2;
-	4, 7, 9 or 10 bits according to Table 7.3.1.1.2-5L for 8 antenna ports by replacing maxRank with maxRankDCI-0-2, if CodebookType CodebookTypeUL=Codebook3, transform precoder is enabled or maxRankDCI-0-2 =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 maxRankDCI-0-2;
-	6 or 7 or 8 bits according to Table 7.3.1.1.2-5M for 8 antenna ports by replacing maxRank with maxRankDCI-0-2, if CodebookType CodebookTypeUL=Codebook4, transform precoder is disabled, maxRankDCI-0-2=2, 3 or 4, ul-FullPowerTransmission is configured to fullpowerMode1, and according to maxRankDCI-0-2;
-	4 bits according to Table 7.3.1.1.2-5N for 8 antenna ports, if CodebookType CodebookTypeUL=Codebook4, transform precoder is enabled or maxRankDCI-0-2=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 by replacing maxRank with maxRankDCI-0-2, if CodebookType CodebookTypeUL=Codebook2, transform precoder is enabled or maxRankDCI-0-2 =1, 2, 3 or 4 if transform precoder is disabled, ul-FullPowerTransmission is configured to fullpowerMode1, and according to transform precoder and maxRankDCI-0-2;
-	5, 7, 9 or 10 bits according to Table 7.3.1.1.2-5P for 8 antenna ports by replacing maxRank with maxRankDCI-0-2, if CodebookType CodebookTypeUL=Codebook3, transform precoder is enabled or maxRankDCI-0-2 =1, 2, 3 or 4 if transform precoder is disabled, ul-FullPowerTransmission is configured to fullpowerMode1, and according to transform precoder and maxRankDCI-0-2;
-------------------------------------------Unchanged parts are omitted-------------------------------------------




	(TS 38.214)

6.1.1.1	Codebook based UL transmission
-------------------------------------------Unchanged parts are omitted-------------------------------------------
For codebook based transmission with eight antenna ports, the UE determines its codebook based upon the reception of higher layer parameter[s] CodebookType CodebookTypeUL and ULcodebookFC-N1N2 if CodebookType CodebookTypeUL is configured with Ng=1 in pusch-Config for PUSCH associated with DCI format 0_1 and 0_2, depending on the UE capability. According to the configured CodebookType CodebookTypeUL, coherent UL MIMO operation applies within antenna port groups as defined in Table 6.3.1.5-8 of [4, TS 38.211].
When higher layer parameter ul-FullPowerTransmission is set to 'fullpowerMode2' and the higher layer parameter codebookSubset or the higher layer parameter codebookSubsetDCI-0-2 is set to 'partialAndNonCoherent', and when the SRS-resourceSet with usage set to "codebook" includes at least one SRS resource with 4 ports and one SRS resource with 2 ports, the codebookSubset associated with the 2-port SRS resource is 'nonCoherent'. 
When higher layer parameter ul-FullPowerTransmission is set to 'fullpowerMode2' and the higher layer parameter CodebookType CodebookTypeUL is set to 'Codebook2' or 'Codebook3', and the SRS-resourceSet with usage set to 'codebook' includes one SRS resource with 8 ports, and at least one SRS resource with 2 ports or 4 ports, subject to UE capability,
-	when CodebookType CodebookTypeUL is set to 'Codebook2', the codebookSubset associated with the 2-port SRS resource is 'nonCoherent'.
-	when CodebookType CodebookTypeUL is set to 'Codebook2', the codebookSubset associated with the 4-port SRS resource can be configured as 'partialAndNonCoherent' or 'nonCoherent', subject to UE capability.
-	when CodebookType CodebookTypeUL is set to 'Codebook3', the codebookSubset associated with 4 ports SRS resources is 'nonCoherent'.
The maximum transmission rank may be configured by the higher layer parameter maxRank in pusch-Config for PUSCH scheduled with DCI format 0_1 or 0_3 and maxRankDCI-0-2 for PUSCH scheduled with DCI format 0_2.
A UE reporting its UE capability of 'partialAndNonCoherent' transmission shall not expect to be configured by either codebookSubset or codebookSubsetDCI-0-2 with 'fullyAndPartialAndNonCoherent' for two or four antenna ports. 
A UE reporting its UE capability of 'nonCoherent' transmission shall not expect to be configured by either codebookSubset or codebookSubsetDCI-0-2 with 'fullyAndPartialAndNonCoherent' or with 'partialAndNonCoherent' for two or four antenna ports.
A UE does not expect to be configured by CodebookType CodebookTypeUL with a value of CodebookType CodebookTypeUL that does not correspond to one of the values of UL_8TX_Ng reported in its capability. A UE can be configured by ULcodebookFC-N1N2 subject to UE capability, when higher layer parameter CodebookType CodebookTypeUL is set to 'Codebook1'  corresponding to Ng=1, where Ng represents the number of antenna port-groups. 
A UE shall not expect to be configured with the higher layer parameter codebookSubset or the higher layer parameter codebookSubsetDCI-0-2 set to 'partialAndNonCoherent' when higher layer parameter nrofSRS-Ports in an SRS-ResourceSet with usage set to 'codebook' indicates that the maximum number of the configured SRS antenna ports in the SRS-ResourceSet is two.
For codebook based transmission, only one SRS resource can be indicated based on the SRI from within the SRS resource set. Except when higher layer parameter ul-FullPowerTransmission is set to 'fullpowerMode2', the maximum number of configured SRS resources for codebook based transmission is 2. If aperiodic SRS is configured for a UE, the SRS request field in DCI triggers the transmission of aperiodic SRS resources. 
A UE shall not expect to be configured with higher layer parameter ul-FullPowerTransmission set to 'fullpowerMode1' and codebookSubset or codebookSubsetDCI-0-2 set to 'fullAndPartialAndNonCoherent' simultaneously.
A UE shall not expect to be configured with higher layer parameter ul-FullPowerTransmission set to 'fullpowerMode1' and CodebookType CodebookTypeUL set to 'Codebook1' simultaneously.
The UE shall transmit PUSCH using the same antenna port(s) as the SRS port(s) in the SRS resource(s) indicated by the DCI format 0_1, 0_2 or 0_3 or by configuredGrantConfig according to clause 6.1.2.3.
-------------------------------------------Unchanged parts are omitted-------------------------------------------




	Company
	Perspective

	OPPO
	OK.

	Google
	OK

	Lenovo
	OK

	LG Electronics
	OK

	Spreadtrum
	OK

	CATT
	Ok to support.

	NTT DOCOMO
	OK

	ZTE
	OK.

	QC
	Ok with the change. 

	Fujitsu
	Ok

	New H3C
	OK

	vivo
	OK

	Xiaomi
	OK

	Sharp
	OK

	Nokia, NSB
	ok

	Ericsson
	OK

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Source: CATT [11]
Proposal 2.4: 
Adopt the following correction in TS 38.212 and TS 38.214
· Reason for change: To align the text related to maximum rank with the defined RRC parameter. In TS 38.331, RRC parameters maxRank and maxRank-n8 are used to indicate the maximum number of layers for DCI format 0_1, with the candidate value set of maxRank is {1, 2, 3, 4} and the candidate value set of maxRank-n8 is {5, 6, 7, 8}.
·  Summary of change: Include RRC parameter maxRank-n8 for PUSCH transmission with rank>4,
· Consequences if not approved: Inconsistent RRC parameter definition and usage.
	(TS 38.212)

7.3.1.1.2	Format 0_1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
For transport block 2 (only present if maxRank-n8 is configured maxRank > 4 or maxMIMO-Layers > 4):
-	Modulation and coding scheme - 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-	New data indicator - 1 bit
-	Redundancy version - 2 bits as defined in Table 7.3.1.1.1-2
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, is the value of maxRank  maxRank-n8 or maxMIMO-Layers for the indicated bandwidth part is larger than 4 and the value of maxRank or maxMIMO-Layers for the active bandwidth part is no more than 4, the UE assumes zeros are padded when interpreting the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields for transport block 2 according to Clause 12 of [5, TS38.213], and the UE ignores the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 for the indicated bandwidth part.
-------------------------------------------Unchanged parts are omitted-------------------------------------------
-	7 bits according to Table 7.3.1.1.2-5B for 8 antenna ports, if CodebookType=Codebook1, transform precoder is disabled, maxRank  maxRank-n8 = 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  maxRank-n8 =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  maxRank-n8 =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  maxRank-n8 =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  maxRank-n8 =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  maxRank-n8 =5, 6, 7 or 8, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to maxRank;
-------------------------------------------Unchanged parts are omitted-------------------------------------------
-	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  maxRank-n8 =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-n8=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  maxRank-n8 =5, 6, 7, or 8, ul-FullPowerTransmission is configured to fullpowerMode1, and according to maxRank;
For the higher layer parameter txConfig=codebook, if ul-FullPowerTransmission is configured to fullpowerMode2, maxRank or maxRank  maxRank-n8 is configured to be larger than 2, and at least one SRS resource with 4 antenna ports or 8 antenna ports is configured in the SRS resource set indicated by SRS resource set indicator field if present, otherwise in an SRS resource set with usage set to 'codebook', and an SRS resource with 2 antenna ports is indicated via SRI in the same SRS resource set, then Table 7.3.1.1.2-4 is used.
For the higher layer parameter txConfig=codebook, if ul-FullPowerTransmission is configured to fullpowerMode2, maxRank or maxRank  maxRank-n8 is configured to be larger than 4, and at least one SRS resource with 8 antenna ports is configured in the SRS resource set with usage set to 'codebook', and an SRS resource with 4 antenna ports is indicated via SRI in the same SRS resource set, then Table 7.3.1.1.2-2 is used.
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5B: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank  maxRank-n8 = 8, and CodebookType=Codebook1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5C: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank  maxRank-n8 = 7, and CodebookType=Codebook1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5D: Precoding information and number of layers, for 8 antenna ports,
if transform precoder is disabled, maxRank  maxRank-n8 = 4, 5 or 6, CodebookType=Codebook1,
ULcodebookFC-N1N2 = (4,1) or (2,2)
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5F: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank  maxRank-n8 = 5, 6, 7 or 8, and CodebookType=Codebook4
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5I: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank  maxRank-n8 = 5, 6, 7 or 8, and CodebookType=Codebook2
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5K: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank  maxRank-n8 = 5, 6, 7 or 8, and CodebookType=Codebook3
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5Q: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank  maxRank-n8 = 5, 6, 7, 8, CodebookType=Codebook4, and ul-FullPowerTransmission is configured to fullpowerMode1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5R: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank  maxRank-n8 = 5, 6, 7, 8, CodebookType=Codebook2, and ul-FullPowerTransmission is configured to fullpowerMode1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5S: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank  maxRank-n8 = 5, 6, 7, 8, CodebookType=Codebook3, and ul-FullPowerTransmission is configured to fullpowerMode1
-------------------------------------------Unchanged parts are omitted-------------------------------------------




	(TS 38.214)

6.1	UE procedure for transmitting the physical uplink shared channel
-------------------------------------------Unchanged parts are omitted-------------------------------------------
[bookmark: _Hlk48575656]For the PUSCH transmission corresponding to a Type 1 configured grant or a Type 2 configured grant activated by DCI format 0_0 or 0_1, the parameters applied for the transmission are provided by configuredGrantConfig except for dataScramblingIdentityPUSCH, txConfig, codebookSubset, maxRank, maxRank-n8, scaling of UCI-OnPUSCH, which are provided by pusch-Config. A configured grant PUSCH can be transmitted with at most 4 layers. For the PUSCH transmission corresponding to a Type 2 configured grant activated by DCI format 0_2, the parameters applied for the transmission are provided by configuredGrantConfig except for dataScramblingIdentityPUSCH, txConfig, codebookSubsetDCI-0-2, maxRankDCI-0-2, scaling of UCI-OnPUSCH, resourceAllocationType1GranularityDCI-0-2 provided by pusch-Config. If the UE is provided with transformPrecoder in configuredGrantConfig, the UE applies the higher layer parameter tp-pi2BPSK, if provided in pusch-Config, according to the procedure described in clause 6.1.4 for the PUSCH transmission corresponding to a configured grant. 
-------------------------------------------Unchanged parts are omitted-------------------------------------------

6.1.1.1	Codebook based UL transmission
-------------------------------------------Unchanged parts are omitted-------------------------------------------
The maximum transmission rank may be configured by the higher layer parameter maxRank or maxRank-n8 in pusch-Config for PUSCH scheduled with DCI format 0_1 or 0_3 and maxRankDCI-0-2 for PUSCH scheduled with DCI format 0_2.
-------------------------------------------Unchanged parts are omitted-------------------------------------------

6.1.4.2	Transport block size determination
-------------------------------------------Unchanged parts are omitted-------------------------------------------
If the higher layer parameter maxRank-n8 is configured maxRank or maxMIMO-Layers in PUSCH-config is greater than 4, then one of the two transport blocks is disabled by DCI format 0_1 if IMCS = 26 and if rvid = 1 for the corresponding transport block. If both transport blocks are enabled, transport block 1 and 2 are mapped to codeword 0 and 1 respectively. If only one transport block is enabled, then the enabled transport block is always mapped to the first codeword.
-------------------------------------------Unchanged parts are omitted-------------------------------------------




	Company
	Perspective

	OPPO
	Support.

	Google
	OK

	Lenovo
	OK

	LG Electronics
	OK

	Spreadtrum
	OK

	CATT
	Ok to support.

	NTT DOCOMO
	OK

	ZTE
	OK.

	QC
	Fine with the CR. 

	Fujitsu
	Ok

	New H3C
	OK

	vivo
	OK

	Xiaomi
	OK

	Huawei, HiSilicon
	OK

	Sharp
	OK

	Nokia, NSB
	okay

	Ericsson
	OK

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Source: Ericsson [12]
Proposal 2.5: 
Adopt the following correction in TS 38.214,
· Reason for change: Per TS 38.331, each possible value of CodebookTypeUL, i.e. {ng1n4n1, ng1n2n2, ng2, ng4, ng8}, have a corresponding table in 38.211. Therefore, there is no need to make a reference to ULcodebookFC-N1N2 that is not a defined parameter in 38.331.
·  Summary of change: Remove the reference to ULcodebookFC-N1N2,
· Consequences if not approved: Unnecessary referencing to an undefined RRC parameter. 
	
6.1.1.1 Codebook based UL transmission
 -------------------------------------------Unchanged parts are omitted-------------------------------------------
For codebook based transmission with eight antenna ports, the UE determines its codebook and a corresponding number of antenna port groups, Ng, based upon the reception of higher layer parameter[s] CodebookTypeUL and ULcodebookFC-N1N2 if CodebookType is configured with Ng=1 in pusch-Config for PUSCH associated with DCI format 0_1 and 0_2, depending on the UE capability. According to the configured CodebookTypeUL and the value of Ng, coherent UL MIMO operation applies within antenna port groups as defined in Table 6.3.1.5-8 of [4, TS 38.211].
-------------------------------------------Unchanged parts are omitted-------------------------------------------




	Company
	Perspective

	OPPO
	We are fine to delete the corresponding part regarding “ULcodebookFC-N1N2”. The other parts seem not needed. The antenna port groups are defined in 38.211 based on CodebookTypeUL (codebook1/2/3/4), not the number of antenna port groups Ng. Hence, we don’t need to mention Ng in 38.214.

	Google
	Agree with OPPO

	Lenovo
	Agree with OPPO

	LG Electronics
	Agree with OPPO

	Spreadtrum
	Agree with OPPO

	CATT
	Ok to align the name of the high layer parameter. Agree with OPPO regarding the other parts.

	NTT DOCOMO
	Agree with OPPO

	ZTE
	Agree with OPPO.

	QC
	Maybe I missed something. But I think current spec is correct. Depends on ULcodebookFC-N1N2, UE will use corresponding Codebook. So we don’t agree with the CR to remove ULcodebookFC-N1N2. Considering the comment from OPPO on Ng, it seems no change is needed on current spec.  

	Fujitsu
	Open for discussion

	New H3C
	Same view with OPPO

	vivo
	Maybe correcting the RRC parameter name is fine

	Xiaomi
	Agree with OPPO.

	Huawei, HiSilicon
	Agree with OPPO, the UE behaviour can rely on configured codebook type, no need to mention Ng.

	Sharp
	Agree with OPPO

	Nokia, NSB
	Same opinion of OPPO: No need to mention Ng, which is implicitly indicated by codebook 1/2/3/4.

	Ericsson
	While the need to label the number of port groups as ‘Ng’ can be debated, we should be able to interpret the RRC configuration to determine antenna port groups.  What we have in the ASN.1 is:

CodebookTypeUL-r18 ::=      CHOICE {
    codebook1-r18               ENUMERATED {ng1n4n1, ng1n2n2},
    codebook2-r18               ENUMERATED {ng2},
    codebook3-r18               ENUMERATED {ng4},
    codebook4-r18               ENUMERATED {ng8}
}

From a RAN1 spec perspective, we need to determine the antenna port group from CodebookTypeUL, and the ASN.1 above identifies a number of port groups (‘ngX’), not the antenna port group itself.  

Table 6.3.1.5-8: The port mapping function  for transmission using 8 antenna ports.
	
	Higher-layer parameter CodebookType

	
	codebook1
	codebook2
	codebook3
	codebook4

	
	antenna port group
	
	antenna port group
	
	antenna port group
	
	antenna port group
	

	0
	0
	0
	0
	0
	0
	0
	0
	0

	1
	
	1
	
	1
	
	4
	1
	1

	2
	
	2
	
	4
	1
	1
	2
	2

	3
	
	3
	
	5
	
	5
	3
	3

	4
	
	4
	1
	2
	2
	2
	4
	4

	5
	
	5
	
	3
	
	6
	5
	5

	6
	
	6
	
	6
	3
	3
	6
	6

	7
	
	7
	
	7
	
	7
	7
	7



So in our view, we need to say how the UE determines the antenna port groups from the number of antenna port groups, which led to our proposal.  We kept ‘Ng’ given the RRC parameters and that it was already in 38.214, but if companies prefer not to have it, that is fine as well.  So something like the following would also be fine for us.  

For codebook based transmission with eight antenna ports, the UE determines its codebook and a corresponding number of antenna port groups, based upon the reception of higher layer parameter[s] CodebookTypeUL and ULcodebookFC-N1N2 if CodebookType is configured with Ng=1 in pusch-Config for PUSCH associated with DCI format 0_1 and 0_2, depending on the UE capability. According to the configured CodebookTypeUL and the number of antenna port groups, coherent UL MIMO operation applies within antenna port groups as defined in Table 6.3.1.5-8 of [4, TS 38.211].


	
	

	
	

	
	

	
	

	
	

	
	

	
	



Source: Sharp [22]
Proposal 2.6: 
Adopt the following correction in TS 38.211,
· Reason for change: To correct a typo,
·  Summary of change: Change -1 to -j in the first column of rank 7 and 8 precoders (TPMII=3),
· Consequences if not approved: Incorrect precoder (not generated according to Rel-15 DL Type-I precoder).
	6.3.1.5	Precoding
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 6.3.1.5-15: Intermediate precoding matrix  for codebook1=ng1n4n1 and seven-layer transmission using eight antenna ports with transform precoding disabled. 
	TPMI index
	Intermediate precoder matrix (ordered from left to right in increasing order of TPMI index)

	0 – 1
	
	

	2 – 3
	
	



Table 6.3.1.5-16: Intermediate precoding matrix  for codebook1=ng1n4n1 and eight-layer transmission using eight antenna ports with transform precoding disabled. 
	TPMI index
	Intermediate precoder matrix (ordered from left to right in increasing order of TPMI index)

	0 – 1
	
	

	2 – 3
	
	



-------------------------------------------Unchanged parts are omitted-------------------------------------------





	Company
	Perspective

	OPPO
	OK.

	Google
	OK

	Lenovo
	OK

	LG Electronics
	OK

	Spreadtrum
	OK

	CATT
	Ok to support.

	ZTE
	OK.

	QC
	Support

	Fujitsu
	Ok

	New H3C
	OK

	vivo
	OK

	Xiaomi
	Support

	Huawei, HiSilicon
	OK

	Sharp
	Support

	Nokia, NSB 
	okay

	Ericsson
	Support

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



TDM SRS Coherency Discussion
	Source: R4-2400711 (Qualcomm)
RAN1 Question 1: For a coherent 8Tx PUSCH transmission, can a UE meet the relative phase and power error requirements (defined in RAN 4 specifications) among the 8 SRS ports between the last SRS transmission and the PUSCH transmission over the defined time window, when the SRS is configured with or without TDM and no SRS symbol is dropped? 
RAN4 Answer: Yes, depending on UE capability. Some UEs may be capable to achieve coherence across TDM’d SRS and some UE may not. The current RAN4 requirements for coherent UL-MIMO are specified for a pair of connectors (two ports/Tx connectors). It is the understanding of RAN4 that a UE supporting full coherent 8Tx should at least meet the specified phase and power error requirements for any pair of two Tx antenna connectors in the current RAN4 specifications.
The yellow highlighted says there should be a capability to distinguish UEs that can meet coherent UL MIMO requirements with and without TDM’d SRS’s. UE can already now declare support for UL MIMO for 8Tx  with and without TDM’d SRS (40-7-1) and different codebook support with 40-7-1a/b/c/d as in [7]. But there is no capability to say UE can meet coherent UL MIMO for the ports where the SRS is not TDM’d but not between the ports where SRS’s are TDM’d. In full, the new capability e..g. feature 40-7-1h would look like this:
· Candidate value 1: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 2) with TDMed SRS
· Candidate value 2: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Candidate value 3: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Candidate value 4: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Candidate value 5: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Candidate value 6: The UE support partial coherent 8 Tx PUSCH (codebook 3) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
RAN4 does not have WI for 8Tx but it would be good to include this new capability in Rel-18 for future use. It is therefore appropriate to send an LS to RAN1 and to ask them to add this capability. 
Proposal: RAN4 to send LS to RAN1 to indicate RAN4 would prefer to add a capability that indicate that a 8Tx UE that supports TDM’s SRS’s can support coherent codebook but only between the ports where SRS’s were sent on a same symbol.




Proposal 2.6: 
For codebook based 8-Tx PUSCH, add a UE feature group as 40-7-1h under 40-7-1 family. The new UE feature group signals the supported codebook type and SRS type jointly with the following candidate values. 
· Candidate value 1: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 2) with TDMed SRS
· Candidate value 2: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Candidate value 3: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Candidate value 4: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Candidate value 5: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Candidate value 6: The UE support partial coherent 8 Tx PUSCH (codebook 3) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS

Proposal 8: 
For SRI determination for full-coherent 8Tx PUSCH transmission, the UE should ignore the TDM-based SRS resource if the transmitted SRS resource does not include consecutive OFDM symbols.
· The most recent transmission of SRS resource includes at least two consecutive symbols when the higher layer parameter CodebookType is set to ‘Codebook1’ and the higher layer parameter [tdm] is configured.


3. ROUND 1

Proposal 2.1: 
Adopt the following corrections to TS 38.214,
· Reason for change: Use a consistent terminology of “antenna port group”, instead of “antenna group”, “antenna port-group”,
·  Summary of change: Make typo corrections in Sections 6.1.1.1 and 6.2.3.1,
· Consequences if not approved: Inconsistent text in 38.214.
	6.1.1.1	Codebook based UL transmission
-------------------------------------------Unchanged parts are omitted-------------------------------------------
A UE does not expect to be configured by CodebookType with a value of CodebookType that does not correspond to one of the values of UL_8TX_Ng reported in its capability. A UE can be configured by ULcodebookFC-N1N2 subject to UE capability, when higher layer parameter CodebookType is set to 'Codebook1' corresponding to Ng=1, where Ng represents the number of antenna port-groups port groups. 
-------------------------------------------Unchanged parts are omitted-------------------------------------------

6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
-------------------------------------------Unchanged parts are omitted-------------------------------------------
-	For partial coherent codebook-based 8TX PUSCH transmission, Lx is the number of PUSCH layers in the antenna port group which are precoded coherently with the PUSCH layer/DM-RS port that PT-RS port x is associated with, and Qp is the number of PT-RS ports scheduled to the UE.
-------------------------------------------Unchanged parts are omitted-------------------------------------------





Proposal 2.2: 
Per agreement in RAN1#115, adopt the following text to TS 38.214,
· Reason for change: Capturing a missing agreement,
·  Summary of change: Add the statement as agreed,
· Consequences if not approved: Not capturing and agreed text proposal.
	6.1.1.1 Codebook based UL transmission
-------------------------------------------Unchanged parts are omitted-------------------------------------------
For codebook based transmission with eight antenna ports, the UE determines its codebook based upon the reception of higher layer parameter[s] CodebookType and ULcodebookFC-N1N2 if CodebookType is configured with Ng=1 in pusch-Config for PUSCH associated with DCI format 0_1 and 0_2, depending on the UE capability. According to the configured CodebookType, coherent UL MIMO operation applies within antenna port groups as defined in Table 6.3.1.5-8 of [4, TS 38.211]. According to the configured CodebookType, requirements for coherent UL MIMO in [38.101-1] and [38.101-2] apply within an antenna port group.
-------------------------------------------Unchanged parts are omitted-------------------------------------------





Proposal 2.3: 
Adopt the following correction in TS 38.211, TS 38.212, TS 38.214
· Reason for change: To align defined RRC parameter across specifications,
·  Summary of change: Change the RRC parameter codebookType to CodebookTypeUL,
· Consequences if not approved: Inconsistent RRC parameter definition and usage.
	(TS 38.211)

6.3.1.5	Precoding
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 6.3.1.5-8: The port mapping function  for transmission using 8 antenna ports.
	
	Higher-layer parameter CodebookType  CodebookTypeUL 

	
	codebook1
	codebook2
	codebook3
	codebook4

	
	antenna port group
	
	antenna port group
	
	antenna port group
	
	antenna port group
	

	0
	0
	0
	0
	0
	0
	0
	0
	0

	1
	
	1
	
	1
	
	4
	1
	1

	2
	
	2
	
	4
	1
	1
	2
	2

	3
	
	3
	
	5
	
	5
	3
	3

	4
	
	4
	1
	2
	2
	2
	4
	4

	5
	
	5
	
	3
	
	6
	5
	5

	6
	
	6
	
	6
	3
	3
	6
	6

	7
	
	7
	
	7
	
	7
	7
	7


-------------------------------------------Unchanged parts are omitted-------------------------------------------




	(TS 38.212)

7.3.1.1.1	Format 0_0
-------------------------------------------Unchanged parts are omitted-------------------------------------------
-	2 bits according to Table 7.3.1.1.2-5A for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission = fullpowerMode1, maxRank=1 if multipanelScheme is not configured or max{maxRank, maxRankSfn} = 1 if multipanelScheme = sfnScheme or max{maxRank, maxRankSdm} = 1 if multipanelScheme = sdmScheme, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameter codebookSubset;
-	7 bits according to Table 7.3.1.1.2-5B for 8 antenna ports, if CodebookType CodebookTypeUL=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 CodebookTypeUL =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 CodebookTypeUL =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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL =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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=Codebook3, transform precoder is disabled, maxRank =5, 6, 7, or 8, ul-FullPowerTransmission is configured to fullpowerMode1, and according to maxRank;
-------------------------------------------Unchanged parts are omitted-------------------------------------------

Table 7.3.1.1.2-5B: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 8, and CodebookType CodebookTypeUL=Codebook1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5C: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 7, and and CodebookType CodebookTypeUL =Codebook1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5D: Precoding information and number of layers, for 8 antenna ports,
if transform precoder is disabled, maxRank = 4, 5 or 6, and CodebookType CodebookTypeUL=Codebook1,
ULcodebookFC-N1N2 = (4,1) or (2,2)
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5E: Precoding information and number of layers, for 8 antenna ports, if transform precoder is enabled or maxRank=1 or 2 or 3 if transform precoder is disabled, and CodebookType CodebookTypeUL=Codebook1, ULcodebookFC-N1N2 = (4,1) or (2,2)
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5F: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 5, 6, 7 or 8, and and CodebookType CodebookTypeUL=Codebook4
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5G: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 2, 3 or 4, and CodebookType CodebookTypeUL=Codebook4, and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5H: Precoding information and number of layers, for 8 antenna ports, if transform precoder is enabled or maxRank=1 if transform is disabled, and CodebookType CodebookTypeUL=Codebook4, and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower
	Bit field mapped to index
	Precoding information and number of layers

	0
	1 layer: TPMI=0

	…
	…

	7
	1 layer: TPMI=7



Table 7.3.1.1.2-5I: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 5, 6, 7 or 8, and and CodebookType CodebookTypeUL =Codebook2
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5J: Precoding information and number of layers, for 8 antenna ports, if transform precoder is enabled, or maxRank = 1, 2, 3 or 4 if transform precoder is disabled, and CodebookType CodebookTypeUL=Codebook2, and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5K: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 5, 6, 7 or 8, and and CodebookType CodebookTypeUL =Codebook3
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5L: Precoding information and number of layers, for 8 antenna ports, if transform precoder is enabled, or maxRank = 1, 2, 3 or 4 if transform precoder is disabled, and CodebookType CodebookTypeUL=Codebook3, and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5M: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 2, 3 or 4, and CodebookType CodebookTypeUL =Codebook4, and ul-FullPowerTransmission configured to fullpowerMode1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5N: Precoding information and number of layers, for 8 antenna ports, if transform precoder is enabled or maxRank=1 if transform is disabled, and CodebookType CodebookTypeUL=Codebook4, and ul-FullPowerTransmission configured to fullpowerMode1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5O: Precoding information and number of layers, for 8 antenna ports, if transform precoder is enabled, or maxRank = 1, 2, 3 or 4 if transform precoder is disabled, and CodebookType CodebookTypeUL=Codebook2, and ul-FullPowerTransmission configured to fullpowerMode1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5P: Precoding information and number of layers, for 8 antenna ports, if transform precoder is enabled, or maxRank = 1, 2, 3 or 4 if transform precoder is disabled, and CodebookType CodebookTypeUL=Codebook3, and ul-FullPowerTransmission is configured to fullpowerMode1 
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5Q: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 5, 6, 7, 8, and CodebookType CodebookTypeUL=Codebook4, and ul-FullPowerTransmission is configured to fullpowerMode1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5R: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 5, 6, 7, 8, and CodebookType CodebookTypeUL=Codebook2, and ul-FullPowerTransmission is configured to fullpowerMode1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5S: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 5, 6, 7, 8, and CodebookType CodebookTypeUL=Codebook3, and ul-FullPowerTransmission is configured to fullpowerMode1
-------------------------------------------Unchanged parts are omitted-------------------------------------------

7.3.1.1.2	Format 0_1
<Unrelated parts are omitted>
		7 bits according to Table 7.3.1.1.2-5B for 8 antenna ports, if CodebookType CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=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 CodebookTypeUL=Codebook3, transform precoder is disabled, maxRank =5, 6, 7, or 8, ul-FullPowerTransmission is configured to fullpowerMode1, and according to maxRank;
-------------------------------------------Unchanged parts are omitted-------------------------------------------


7.3.1.1.3	Format 0_2
-------------------------------------------Unchanged parts are omitted-------------------------------------------
-	7 bits according to Table 7.3.1.1.2-5D for 8 antenna ports by replacing maxRank with maxRankDCI-0-2, if CodebookType CodebookTypeUL=Codebook1, transform precoder is disabled, maxRankDCI-0-2 =4, and according to maxRankDCI-0-2;
-	4, 6 or 7 bits according to Table 7.3.1.1.2-5E for 8 antenna ports by replacing maxRank with maxRankDCI-0-2, if CodebookType CodebookTypeUL =Codebook1, transform precoder is enabled or maxRankDCI-0-2 =1, 2 or 3 if transform precoder is disabled, and according to transform precoder and maxRankDCI-0-2;
-	6 or 7 or 8 bits according to Table 7.3.1.1.2-5G for 8 antenna ports by replacing maxRank with maxRankDCI-0-2, if CodebookType CodebookTypeUL=Codebook4, transform precoder is disabled, maxRankDCI-0-2=2, 3 or 4, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to maxRankDCI-0-2;
-	3 bits according to Table 7.3.1.1.2-5H for 8 antenna ports by replacing maxRank with maxRankDCI-0-2, if CodebookType CodebookTypeUL=Codebook4, transform precoder is enabled or maxRankDCI-0-2=1 if transform precoder is disabled, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower.
-	5, 9 or 10 bits according to Table 7.3.1.1.2-5J for 8 antenna ports by replacing maxRank with maxRankDCI-0-2, if CodebookType CodebookTypeUL=Codebook2, transform precoder is enabled or maxRankDCI-0-2 =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 maxRankDCI-0-2;
-	4, 7, 9 or 10 bits according to Table 7.3.1.1.2-5L for 8 antenna ports by replacing maxRank with maxRankDCI-0-2, if CodebookType CodebookTypeUL=Codebook3, transform precoder is enabled or maxRankDCI-0-2 =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 maxRankDCI-0-2;
-	6 or 7 or 8 bits according to Table 7.3.1.1.2-5M for 8 antenna ports by replacing maxRank with maxRankDCI-0-2, if CodebookType CodebookTypeUL=Codebook4, transform precoder is disabled, maxRankDCI-0-2=2, 3 or 4, ul-FullPowerTransmission is configured to fullpowerMode1, and according to maxRankDCI-0-2;
-	4 bits according to Table 7.3.1.1.2-5N for 8 antenna ports, if CodebookType CodebookTypeUL=Codebook4, transform precoder is enabled or maxRankDCI-0-2=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 by replacing maxRank with maxRankDCI-0-2, if CodebookType CodebookTypeUL=Codebook2, transform precoder is enabled or maxRankDCI-0-2 =1, 2, 3 or 4 if transform precoder is disabled, ul-FullPowerTransmission is configured to fullpowerMode1, and according to transform precoder and maxRankDCI-0-2;
-	5, 7, 9 or 10 bits according to Table 7.3.1.1.2-5P for 8 antenna ports by replacing maxRank with maxRankDCI-0-2, if CodebookType CodebookTypeUL=Codebook3, transform precoder is enabled or maxRankDCI-0-2 =1, 2, 3 or 4 if transform precoder is disabled, ul-FullPowerTransmission is configured to fullpowerMode1, and according to transform precoder and maxRankDCI-0-2;
-------------------------------------------Unchanged parts are omitted-------------------------------------------




	(TS 38.214)

6.1.1.1	Codebook based UL transmission
-------------------------------------------Unchanged parts are omitted-------------------------------------------
For codebook based transmission with eight antenna ports, the UE determines its codebook based upon the reception of higher layer parameter[s] CodebookType CodebookTypeUL and ULcodebookFC-N1N2 if CodebookType CodebookTypeUL is configured with Ng=1 in pusch-Config for PUSCH associated with DCI format 0_1 and 0_2, depending on the UE capability. According to the configured CodebookType CodebookTypeUL, coherent UL MIMO operation applies within antenna port groups as defined in Table 6.3.1.5-8 of [4, TS 38.211].
When higher layer parameter ul-FullPowerTransmission is set to 'fullpowerMode2' and the higher layer parameter codebookSubset or the higher layer parameter codebookSubsetDCI-0-2 is set to 'partialAndNonCoherent', and when the SRS-resourceSet with usage set to "codebook" includes at least one SRS resource with 4 ports and one SRS resource with 2 ports, the codebookSubset associated with the 2-port SRS resource is 'nonCoherent'. 
When higher layer parameter ul-FullPowerTransmission is set to 'fullpowerMode2' and the higher layer parameter CodebookType CodebookTypeUL is set to 'Codebook2' or 'Codebook3', and the SRS-resourceSet with usage set to 'codebook' includes one SRS resource with 8 ports, and at least one SRS resource with 2 ports or 4 ports, subject to UE capability,
-	when CodebookType CodebookTypeUL is set to 'Codebook2', the codebookSubset associated with the 2-port SRS resource is 'nonCoherent'.
-	when CodebookType CodebookTypeUL is set to 'Codebook2', the codebookSubset associated with the 4-port SRS resource can be configured as 'partialAndNonCoherent' or 'nonCoherent', subject to UE capability.
-	when CodebookType CodebookTypeUL is set to 'Codebook3', the codebookSubset associated with 4 ports SRS resources is 'nonCoherent'.
The maximum transmission rank may be configured by the higher layer parameter maxRank in pusch-Config for PUSCH scheduled with DCI format 0_1 or 0_3 and maxRankDCI-0-2 for PUSCH scheduled with DCI format 0_2.
A UE reporting its UE capability of 'partialAndNonCoherent' transmission shall not expect to be configured by either codebookSubset or codebookSubsetDCI-0-2 with 'fullyAndPartialAndNonCoherent' for two or four antenna ports. 
A UE reporting its UE capability of 'nonCoherent' transmission shall not expect to be configured by either codebookSubset or codebookSubsetDCI-0-2 with 'fullyAndPartialAndNonCoherent' or with 'partialAndNonCoherent' for two or four antenna ports.
A UE does not expect to be configured by CodebookType CodebookTypeUL with a value of CodebookType CodebookTypeUL that does not correspond to one of the values of UL_8TX_Ng reported in its capability. A UE can be configured by ULcodebookFC-N1N2 subject to UE capability, when higher layer parameter CodebookType CodebookTypeUL is set to 'Codebook1'  corresponding to Ng=1, where Ng represents the number of antenna port-groups. 
A UE shall not expect to be configured with the higher layer parameter codebookSubset or the higher layer parameter codebookSubsetDCI-0-2 set to 'partialAndNonCoherent' when higher layer parameter nrofSRS-Ports in an SRS-ResourceSet with usage set to 'codebook' indicates that the maximum number of the configured SRS antenna ports in the SRS-ResourceSet is two.
For codebook based transmission, only one SRS resource can be indicated based on the SRI from within the SRS resource set. Except when higher layer parameter ul-FullPowerTransmission is set to 'fullpowerMode2', the maximum number of configured SRS resources for codebook based transmission is 2. If aperiodic SRS is configured for a UE, the SRS request field in DCI triggers the transmission of aperiodic SRS resources. 
A UE shall not expect to be configured with higher layer parameter ul-FullPowerTransmission set to 'fullpowerMode1' and codebookSubset or codebookSubsetDCI-0-2 set to 'fullAndPartialAndNonCoherent' simultaneously.
A UE shall not expect to be configured with higher layer parameter ul-FullPowerTransmission set to 'fullpowerMode1' and CodebookType CodebookTypeUL set to 'Codebook1' simultaneously.
The UE shall transmit PUSCH using the same antenna port(s) as the SRS port(s) in the SRS resource(s) indicated by the DCI format 0_1, 0_2 or 0_3 or by configuredGrantConfig according to clause 6.1.2.3.
-------------------------------------------Unchanged parts are omitted-------------------------------------------





Proposal 2.4: 
Adopt the following correction in TS 38.212 and TS 38.214
· Reason for change: To align the text related to maximum rank with the defined RRC parameter. In TS 38.331, RRC parameters maxRank and maxRank-n8 are used to indicate the maximum number of layers for DCI format 0_1, with the candidate value set of maxRank is {1, 2, 3, 4} and the candidate value set of maxRank-n8 is {5, 6, 7, 8}.
·  Summary of change: Include RRC parameter maxRank-n8 for PUSCH transmission with rank>4,
· Consequences if not approved: Inconsistent RRC parameter definition and usage.
	(TS 38.212)

7.3.1.1.2	Format 0_1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
For transport block 2 (only present if maxRank-n8 is configured maxRank > 4 or maxMIMO-Layers > 4):
-	Modulation and coding scheme - 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-	New data indicator - 1 bit
-	Redundancy version - 2 bits as defined in Table 7.3.1.1.1-2
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, is the value of maxRank  maxRank-n8 or maxMIMO-Layers for the indicated bandwidth part is larger than 4 and the value of maxRank or maxMIMO-Layers for the active bandwidth part is no more than 4, the UE assumes zeros are padded when interpreting the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields for transport block 2 according to Clause 12 of [5, TS38.213], and the UE ignores the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 for the indicated bandwidth part.
-------------------------------------------Unchanged parts are omitted-------------------------------------------
-	7 bits according to Table 7.3.1.1.2-5B for 8 antenna ports, if CodebookType=Codebook1, transform precoder is disabled, maxRank  maxRank-n8 = 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  maxRank-n8 =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  maxRank-n8 =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  maxRank-n8 =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  maxRank-n8 =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  maxRank-n8 =5, 6, 7 or 8, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to maxRank;
-------------------------------------------Unchanged parts are omitted-------------------------------------------
-	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  maxRank-n8 =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-n8=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  maxRank-n8 =5, 6, 7, or 8, ul-FullPowerTransmission is configured to fullpowerMode1, and according to maxRank;
For the higher layer parameter txConfig=codebook, if ul-FullPowerTransmission is configured to fullpowerMode2, maxRank or maxRank  maxRank-n8 is configured to be larger than 2, and at least one SRS resource with 4 antenna ports or 8 antenna ports is configured in the SRS resource set indicated by SRS resource set indicator field if present, otherwise in an SRS resource set with usage set to 'codebook', and an SRS resource with 2 antenna ports is indicated via SRI in the same SRS resource set, then Table 7.3.1.1.2-4 is used.
For the higher layer parameter txConfig=codebook, if ul-FullPowerTransmission is configured to fullpowerMode2, maxRank or maxRank  maxRank-n8 is configured to be larger than 4, and at least one SRS resource with 8 antenna ports is configured in the SRS resource set with usage set to 'codebook', and an SRS resource with 4 antenna ports is indicated via SRI in the same SRS resource set, then Table 7.3.1.1.2-2 is used.
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5B: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank  maxRank-n8 = 8, and CodebookType=Codebook1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5C: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank  maxRank-n8 = 7, and CodebookType=Codebook1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5D: Precoding information and number of layers, for 8 antenna ports,
if transform precoder is disabled, maxRank  maxRank-n8 = 4, 5 or 6, CodebookType=Codebook1,
ULcodebookFC-N1N2 = (4,1) or (2,2)
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5F: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank  maxRank-n8 = 5, 6, 7 or 8, and CodebookType=Codebook4
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5I: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank  maxRank-n8 = 5, 6, 7 or 8, and CodebookType=Codebook2
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5K: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank  maxRank-n8 = 5, 6, 7 or 8, and CodebookType=Codebook3
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5Q: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank  maxRank-n8 = 5, 6, 7, 8, CodebookType=Codebook4, and ul-FullPowerTransmission is configured to fullpowerMode1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5R: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank  maxRank-n8 = 5, 6, 7, 8, CodebookType=Codebook2, and ul-FullPowerTransmission is configured to fullpowerMode1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 7.3.1.1.2-5S: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank  maxRank-n8 = 5, 6, 7, 8, CodebookType=Codebook3, and ul-FullPowerTransmission is configured to fullpowerMode1
-------------------------------------------Unchanged parts are omitted-------------------------------------------




	(TS 38.214)

6.1	UE procedure for transmitting the physical uplink shared channel
-------------------------------------------Unchanged parts are omitted-------------------------------------------
For the PUSCH transmission corresponding to a Type 1 configured grant or a Type 2 configured grant activated by DCI format 0_0 or 0_1, the parameters applied for the transmission are provided by configuredGrantConfig except for dataScramblingIdentityPUSCH, txConfig, codebookSubset, maxRank, maxRank-n8, scaling of UCI-OnPUSCH, which are provided by pusch-Config. A configured grant PUSCH can be transmitted with at most 4 layers. For the PUSCH transmission corresponding to a Type 2 configured grant activated by DCI format 0_2, the parameters applied for the transmission are provided by configuredGrantConfig except for dataScramblingIdentityPUSCH, txConfig, codebookSubsetDCI-0-2, maxRankDCI-0-2, scaling of UCI-OnPUSCH, resourceAllocationType1GranularityDCI-0-2 provided by pusch-Config. If the UE is provided with transformPrecoder in configuredGrantConfig, the UE applies the higher layer parameter tp-pi2BPSK, if provided in pusch-Config, according to the procedure described in clause 6.1.4 for the PUSCH transmission corresponding to a configured grant. 
-------------------------------------------Unchanged parts are omitted-------------------------------------------

6.1.1.1	Codebook based UL transmission
-------------------------------------------Unchanged parts are omitted-------------------------------------------
The maximum transmission rank may be configured by the higher layer parameter maxRank or maxRank-n8 in pusch-Config for PUSCH scheduled with DCI format 0_1 or 0_3 and maxRankDCI-0-2 for PUSCH scheduled with DCI format 0_2.
-------------------------------------------Unchanged parts are omitted-------------------------------------------

6.1.4.2	Transport block size determination
-------------------------------------------Unchanged parts are omitted-------------------------------------------
If the higher layer parameter maxRank-n8 is configured maxRank or maxMIMO-Layers in PUSCH-config is greater than 4, then one of the two transport blocks is disabled by DCI format 0_1 if IMCS = 26 and if rvid = 1 for the corresponding transport block. If both transport blocks are enabled, transport block 1 and 2 are mapped to codeword 0 and 1 respectively. If only one transport block is enabled, then the enabled transport block is always mapped to the first codeword.
-------------------------------------------Unchanged parts are omitted-------------------------------------------




Proposal 2.6: 
Adopt the following correction in TS 38.211,
· Reason for change: To correct a typo,
·  Summary of change: Change -1 to -j in the first column of rank 7 and 8 precoders (TPMII=3),
· Consequences if not approved: Incorrect precoder (not generated according to Rel-15 DL Type-I precoder).
	6.3.1.5	Precoding
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 6.3.1.5-15: Intermediate precoding matrix  for codebook1=ng1n4n1 and seven-layer transmission using eight antenna ports with transform precoding disabled. 
	TPMI index
	Intermediate precoder matrix (ordered from left to right in increasing order of TPMI index)

	0 – 1
	
	

	2 – 3
	
	



Table 6.3.1.5-16: Intermediate precoding matrix  for codebook1=ng1n4n1 and eight-layer transmission using eight antenna ports with transform precoding disabled. 
	TPMI index
	Intermediate precoder matrix (ordered from left to right in increasing order of TPMI index)

	0 – 1
	
	

	2 – 3
	
	



-------------------------------------------Unchanged parts are omitted-------------------------------------------






Proposal 2.5: 
Adopt the following correction in TS 38.214,
· Reason for change: Per TS 38.331, each possible value of CodebookTypeUL, i.e. {ng1n4n1, ng1n2n2, ng2, ng4, ng8}, have a corresponding table in 38.211. Therefore, there is no need to make a reference to ULcodebookFC-N1N2 that is not a defined parameter in 38.331.
·  Summary of change: Remove the reference to ULcodebookFC-N1N2,
· Consequences if not approved: Unnecessary referencing to an undefined RRC parameter. 
	
6.1.1.1 Codebook based UL transmission
 -------------------------------------------Unchanged parts are omitted-------------------------------------------
For codebook based transmission with eight antenna ports, the UE determines its codebook based upon the reception of higher layer parameter[s] CodebookTypeUL and ULcodebookFC-N1N2 if CodebookType is configured with Ng=1 in pusch-Config for PUSCH associated with DCI format 0_1 and 0_2, depending on the UE capability. According to the configured CodebookTypeUL, coherent UL MIMO operation applies within antenna port groups as defined in Table 6.3.1.5-8 of [4, TS 38.211].
-------------------------------------------Unchanged parts are omitted-------------------------------------------






Proposal 2.6: 
For codebook based 8-Tx PUSCH, add a UE feature group as 40-7-1h under 40-7-1 family. The new UE feature group signals the supported codebook type and SRS type jointly with the following candidate values. 
· Candidate value 1: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 2) with TDMed SRS
· Candidate value 2: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Candidate value 3: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Candidate value 4: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Candidate value 5: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Candidate value 6: The UE support partial coherent 8 Tx PUSCH (codebook 3) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS

Proposal 8: 
For SRI determination for full-coherent 8Tx PUSCH transmission, the UE should ignore the TDM-based SRS resource if the transmitted SRS resource does not include consecutive OFDM symbols.
· The most recent transmission of SRS resource includes at least two consecutive symbols when the higher layer parameter CodebookType is set to ‘Codebook1’ and the higher layer parameter [tdm] is configured.
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