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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: Ericsson, Moderator
Proposal 2.1: 
Adopt the following correction to TS 38.212, TS 38.214 
· Reason for change: Correct the capitalization of the CodebookTypeUL fields in 38.212 and 38.214 to align with 38.331 and 38.211.
· Summary of change: CodebookTypeUL fields to be “codebook1”, “codebook2”, “codebook3”, and “codebook4”, instead of “Codebook1”, “Codebook2”, “Codebook3”, and “Codebook4”.
· Consequences if not approved: Incorrect reference to an RRC parameter value.

38.212
	-------------------------------------------Unchanged parts are omitted-------------------------------------------
- 7 bits according to Table 7.3.1.1.2-5D for 8 antenna ports, if CodebookTypeUL=Codebookcodebook1, 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 CodebookTypeUL=Codebookcodebook1, 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 CodebookTypeUL=Codebookcodebook4, 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 CodebookTypeUL=Codebookcodebook4, 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 CodebookTypeUL=Codebookcodebook4, 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 CodebookTypeUL=Codebookcodebook2, 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 CodebookTypeUL=Codebookcodebook2, 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 CodebookTypeUL=Codebookcodebook3, 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 CodebookTypeUL=Codebookcodebook3, 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 CodebookTypeUL=Codebookcodebook4, 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 CodebookTypeUL=Codebookcodebook4, 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 CodebookTypeUL=Codebookcodebook2, 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 CodebookTypeUL=Codebookcodebook3, 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 CodebookTypeUL=Codebookcodebook4, 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 CodebookTypeUL=Codebookcodebook2, 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 CodebookTypeUL=Codebookcodebook3, 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 bits according to Table 7.3.1.1.2-5D for 8 antenna ports by replacing maxRank with maxRankDCI-0-2, if CodebookTypeUL=Codebookcodebook1, 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 CodebookTypeUL=Codebookcodebook1, 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 CodebookTypeUL=Codebookcodebook4, 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 CodebookTypeUL=Codebookcodebook4, 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 CodebookTypeUL=Codebookcodebook2, 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 CodebookTypeUL=Codebookcodebook3, 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 CodebookTypeUL=Codebookcodebook4, 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 CodebookTypeUL=Codebookcodebook4, 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 CodebookTypeUL=Codebookcodebook2, 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 CodebookTypeUL=Codebookcodebook3, 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-------------------------------------------
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 CodebookTypeUL=Codebookcodebook2
-------------------------------------------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, CodebookTypeUL=Codebookcodebook2, and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower
-------------------------------------------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, CodebookTypeUL=Codebookcodebook2, and ul-FullPowerTransmission 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, CodebookTypeUL=Codebookcodebook2, and ul-FullPowerTransmission is configured to fullpowerMode1
-------------------------------------------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 CodebookTypeUL=Codebookcodebook3
-------------------------------------------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, CodebookTypeUL=Codebookcodebook3, and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower
-------------------------------------------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, CodebookTypeUL=Codebookcodebook3, 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, CodebookTypeUL=Codebookcodebook3, and ul-FullPowerTransmission is configured to fullpowerMode1
-------------------------------------------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 CodebookTypeUL=Codebookcodebook4
-------------------------------------------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, CodebookTypeUL=Codebookcodebook4, 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, CodebookTypeUL=Codebookcodebook4, 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, CodebookTypeUL=Codebookcodebook4, 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, CodebookTypeUL=Codebookcodebook4, and ul-FullPowerTransmission 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, CodebookTypeUL=Codebookcodebook4, and ul-FullPowerTransmission is configured to fullpowerMode1




38.214
	
-------------------------------------------Unchanged parts are omitted-------------------------------------------
A UE shall not expect to be configured with higher layer parameter ul-FullPowerTransmission set to 'fullpowerMode1' and CodebookTypeUL set to 'Codebookcodebook1' simultaneously.

-------------------------------------------Unchanged parts are omitted-------------------------------------------
When higher layer parameter ul-FullPowerTransmission is set to 'fullpowerMode2' and the higher layer parameter CodebookTypeUL is set to 'Codebookcodebook2' or 'Codebookcodebook3', 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 CodebookTypeUL is set to 'Codebookcodebook2', the codebookSubset associated with the 2-port SRS resource is 'nonCoherent'.
-	when CodebookTypeUL is set to 'Codebookcodebook2', the codebookSubset associated with the 4-port SRS resource can be configured as 'partialAndNonCoherent' or 'nonCoherent', subject to UE capability.
-  when CodebookTypeUL is set to ' Codebookcodebook3', the codebookSubset associated with 4 ports SRS resources is 'nonCoherent'.






	Company
	Perspective

	Google
	OK

	OPPO
	Fine. For the last correction, it should be “codebook3” instead of “codebook 3”

	QC
	Fine with this editorial change. 

	Samsung
	We are fine with this editorial change.

	Moderator
	@OPPO: Thank you for catching the typo. It is fixed

	ZTE
	OK with the editorial change.

	CATT
	Support the proposal and agree with OPPO’s suggestion.

	Spreadtrum
	Support and agree with OPPO’s suggestion.

	Ericsson
	Support

	LG Electronics
	Support

	NTT DOCOMO
	Support

	New H3C
	OK

	Apple
	OK

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Source: Ericsson, Moderator
Proposal 2.2: 
Adopt the following correction to TS 38.212, TS 38.214 
· Reason for change: Remove the reference to the non-existent RRC parameter ULcodebookFC-N1N2 
· Summary of change: Delete instances of referencing in section 7.3.1.1.2 of 38.212, and section 6.1.1.1 of 38.214.
· Consequences if not approved: Incorrect description of the UE procedure.

38.212
	-------------------------------------------Unchanged parts are omitted-------------------------------------------
-	7 bits according to Table 7.3.1.1.2-5B for 8 antenna ports, if CodebookTypeUL=Ccodebook1, transform precoder is disabled, maxRank-n8 = 8, and according to ULcodebookFC-N1N2 codebook1=ng1n4n1 or ng1n2n2;
-	7 bits according to Table 7.3.1.1.2-5C for 8 antenna ports, if CodebookTypeUL=Ccodebook1, transform precoder is disabled, maxRank-n8 =7, and according to ULcodebookFC-N1N2 codebook1=ng1n4n1 or ng1n2n2;

Table 7.3.1.1.2-5B: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank-n8 = 8, and CodebookTypeUL=Ccodebook1
	Bit field mapped to index
	ULcodebookFC-N1N2 = (4, 1)
codebook1=ng1n4n1
	Bit field mapped to index
	ULcodebookFC-N1N2 = (2, 2)
codebook1=ng1n2n2

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	…
	…
	…
	…



Table 7.3.1.1.2-5C: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank-n8 = 7, and CodebookTypeUL=Ccodebook1
	Bit field mapped to index
	ULcodebookFC-N1N2 = (4, 1)
codebook1=ng1n4n1
	Bit field mapped to index
	ULcodebookFC-N1N2 = (2, 2)
codebook1=ng1n2n2

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	…
	…
	…
	…



Table 7.3.1.1.2-5D: Precoding information and number of layers, for 8 antenna ports,
if transform precoder is disabled, maxRank-n8 = 4, 5 or 6, CodebookTypeUL=Ccodebook1,
ULcodebookFC-N1N2 = (4,1) or (2,2) codebook1=ng1n4n1 or ng1n2n2
	Bit field mapped to index
	maxRank-n8=4
	Bit field mapped to index
	maxRank-n8=5
	Bit field mapped to index
	maxRank-n8=6

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	…
	…
	…
	…
	…
	…



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, CodebookTypeUL=Ccodebook1, ULcodebookFC-N1N2 = (4,1) or (2,2) codebook1=ng1n4n1 or ng1n2n2
	Bit field mapped to index
	transform precoder is enabled, or maxRank=1 if transform precoder is disabled
	Bit field mapped to index
	transform precoder is disabled, and maxRank=2
	Bit field mapped to index
	transform precoder is disabled, and maxRank=3

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	…
	…
	…
	…
	…
	…



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





38.214
	-------------------------------------------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 CodebookType, 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-------------------------------------------
A UE does not expect to be configured by CodebookTypeUL with a value of 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 CodebookTypeUL is set to 'Codebook1' corresponding to Ng=1, where Ng represents the number of antenna port groups.
-------------------------------------------Unchanged parts are omitted-------------------------------------------





	Company
	Perspective

	Google
	OK

	OPPO
	Fine with the TP for 38.212.
The first paragraph of 38.214 had been agreed in the last meeting and captured in current 38.2140-i20.
For the second paragraph of 38.214, we propose to delete “by CodebookTypeUL”, which is very redundant. 

	QC
	Fine with the editorial change. 

	Samsung
	We are fine with this editorial change.

	Moderator
	@OPPO: Thank you. The first part related to 38.214 will be removed from the proposal.

	ZTE
	OK with the editorial change.

	CATT
	Support the proposal and agree with OPPO’s suggestion.

	Spreadtrum
	OK

	Ericsson
	Ok with the original or with OPPO’s change.

	LG Electronics
	Support. Also OK with OPPO’s suggestion.


	NTT DOCOMO
	Support

	New H3C
	OK

	Apple
	OK

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	





Source: NTT DCOCOMO
Proposal 2.3: 
Adopt the following correction to TS 38.306 (FG 40-7-1/40-7-1a/40-7-1b/40-7-1c/40-7-1d)
· Reason for change: To align with RAN4 LS reply that “Some UEs may be capable to achieve coherence across TDM’d SRS and some UE may not”,
· Summary of change: Introduce additional component for each supported codebook type,
· Consequences if not approved: RAN1 UE procedure may be contradictory to RAN4 specifications.
	40-7-1
	Basic features for Codebook-based 8Tx PUSCH
	1. Maximum number of PUSCH MIMO layers for codebook based PUSCH
2. Maximum number of 8 port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 8Tx PUSCH
3. SRS 8 Tx ports—codebook
	
	Yes
	n/a
	Component 1 candidate values: {1,2 ,3,4 ,5,6,7,8}

Component 2 candidate values: {1,2}

Component 3 candidate values: {noTDM, TDM and noTDM}

A UE that supports FG 40-7-1 must support at least one of FGs 40-7-1a/b/c/d

	40-7-1a
	Codebook-based 8Tx PUSCH—codebook1
	1. Support of codebook-based 8Tx PUSCH—codebook1
2. Support of (N1, N2) for codebook-based 8Tx PUSCH—codebook1
3. SRS 8TX ports for codebook1
	40-7-1
	Yes
	n/a
	2. Component candidate values: {(4,1), (2,2), both}
Component 3 candidate values: {noTDM, TDM and noTDM}

	40-7-1b
	Codebook-based 8Tx PUSCH—codebook2
	1. Support of codebook-based 8Tx PUSCH—codebook2
2. SRS 8TX ports for codebook2
	40-7-1
	Yes
	n/a
	Component 2 candidate values: {noTDM, TDM and noTDM}

	40-7-1c
	Codebook-based 8Tx PUSCH—codebook3
	1. Support of codebook-based 8Tx PUSCH—codebook3
2. SRS 8TX ports for codebook3
	40-7-1
	Yes
	n/a
	Component 2 candidate values: {noTDM, TDM and noTDM}

	40-7-1d
	Codebook-based 8Tx PUSCH—codebook4
	1. Support of codebook-based 8Tx PUSCH—codebook4
2. SRS 8TX ports for codebook4
	40-7-1
	Yes
	n/a
	Component 2 candidate values: {noTDM, TDM and noTDM}




	Company
	Perspective

	Google
	We failed to see the necessity for the change. The support of TDM or noTDM based SRS should be an independent feature.

	OPPO
	We are fine with 40-7-1a. However, we don’t think correction is needed for 40-7-1b/1c/1d. 
The RAN4 LS only mention “coherence across TDM’d SRS”, but coherent SRS antenna ports are always transmitted in the same symbol for partial coherent UE even with TDMed SRS. A UE supporting codebook2/3/4 for non-TDM SRS should be able to achieve coherency also for TDMed SRS. It is not need to differentiate TDMed SRS and non-TDMed SRS for codebook2/3/4, and the current FG 40-7-1b/c/d can be applied regardless of SRS configuration.

	QC
	In our understanding, this is triggered by RAN4 LS and related multiple Tdocs discussing that LS were also submitted to agenda 5, such as x2199, x2291, coordination might be needed to discuss this topic under which agenda, agenda 5, 8.1, or UE feature?

Anyway, our view to solve this UE capability related issue triggered by RAN4 LS is the captured in the following proposal. 

Proposal 4: 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


	Samsung
	We understand the motivation of this issue, which is from RAN4 LS as QC mentioned. We think that we can discuss on whether the proposal like “Introduce UE capability to report supported codebook types corresponding to TDM based 8-port SRS.” is needed or not, and the detail can be discussed in UE feature session.

	Moderator
	The proposal is related to the RAN4 LS reply to RAN1 Question1,

	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? 


 
In response, RAN4 states that, “Some UEs may be capable to achieve coherence across TDM’d SRS and some UE may not”, and then requesting RAN1 “to consider allowing UE to indicate the above mentioned”.

In the last meeting, Qualcomm (R1-2401416) prepared a proposal to address RAN4’s request. Since based on early comments, companies prefer to leave the details of UE capability to the UE capability discussion, the following proposal that is a slight revision of Qualocomm proposal is prepared. The revision is intended to reflect that
· Some high-quality UE may be capable of maintaining coherency regardless of TDM mode, thus an additional candidate value 0 is needed,
· For other cases, since 8TX codebook structure is not a nested structure, additional clarification of “, if supported” is needed.

Updated Proposal 2.3: 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 0: The UE support coherent 8 Tx PUSCH (codebook 1) with both TDMed and noTDMed SRS, 
· 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, if supported) 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, if supported) 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, if supported) 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, if supported) 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, if supported) 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, if supported) with TDMed SRS
 

	OPPO1
	RAN4 LS only mentions “Some UEs may be capable to achieve coherence across TDM’d SRS and some UE may not”. Can proponents clarify why candidate value 4-6 is related to “coherence across TDM’d SRS”.
Also, we cannot understand why a UE supporting codebook 1 with noTDMed SRS, cannot achieve coherency within a symbol for codebook 2/3/4 with TDMed SRS. 
The necessity for a new FG is unclear to us. 

	vivo (added by FL)
	This is related to the issue raised by RAN4, however we can discuss whether it is necessary to introduce such a UE capability or not, if deemed necessary we can further discuss how to capture.

	ZTE
	Actually, RAN4’s reply “Some UEs may be capable to achieve coherence across TDM’d SRS and some UE may not” is very unclear. It does not explicitly say that whether a UE is or is not capable to achieve coherence across TDMed SRS and PUSCH is up to UE capability. It would depend on UE implementation in the future. So, the discussion of joint capability of TDMed SRS and PUSCH may be meaningless. If we have to discuss this issue, we only need to focus on the joint capability of TDMed SRS and PUSCH with codebook 1.

	CATT
	We prefer to deprioritize the discussion. We failed to see the necessity.

	LG Electronics
	Agree with Samsung and vivo that we can first discuss whether it is necessary to introduce such UE capability or not. 

	NTT DOCOMO
	The issue should be discussed anyway and we prefer it to be discussed in UE feature session.

	New H3C
	This issue should be handled in in UE feature session

	Apple
	It is not clear to us why Candidate value 4/5/6 are added, which seems to have nothing to do with RAN4 LS’s content. We prefer the original propose. Alternatively, Features 40-7-1b/c/d can be combined into a single feature.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Source: Ericsson
Proposal 2.4: 
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] CodebookTypeUL 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]. 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

	Moderator
	The above proposal was agreed almost unanimously by all companies; however, it was not captured in the latest release of the specifications. I had an exchange with the 38.214 editor. He mentioned that he has a strong concern with inclusion of any referencing to RAN4 specification in 38.214. Hence, supporting companies of the above proposal should provide sufficient reasoning and justifications.

	Google
	We do not have strong preference, but to address the strong concern from editor, current statement in “reason for change” is not sufficient. 

Since this is due to strong concern from editor, it is better for proponents to discuss this with editor. 

	OPPO
	In our understanding, the same requirements for coherent UL MIMO are also applied to 2Tx and 4Tx cases. Can someone clarify why it is only captured for 8Tx case?

	vivo (added by FL)
	This TP has been agreed in RAN1#116, it seems somehow missed by editor to capture

	CATT
	Fine to support.

	Ericsson
	The agreement from RAN1#115 solved a long standing problem of what ‘coherent’ means in the RAN1 specifications, as there was no definition of ‘coherent’ in the RAN1 specs prior to the agreement (more details can be found in R1-2311944).  Both an alternative of defining ‘coherent’ in the RAN1 specs and an alternative of referring to coherence requirements in the RAN4 specs were considered in RAN1#115, and the agreement in RAN1#115 was reached that refers to the RAN4 specs.  Therefore, if the consequences if not approved are not clear enough, we think they can be amended to “Not capturing the agreed text proposal that defines coherence”.

	LG Electronics
	Support. Fine with Ericsson’ modification on “Consequences if not approved” part.


	NTT DOCOMO
	Support.

	in UE feature session
	We don’t have a strong view either way. But the editor should be involved given his concern.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




3. PROPOSALS FOR ENDORSEMENT
Proposal 2.1: 
Adopt the following correction to TS 38.212, TS 38.214 
· Reason for change: Correct the capitalization of the CodebookTypeUL fields in 38.212 and 38.214 to align with 38.331 and 38.211.
· Summary of change: CodebookTypeUL fields to be “codebook1”, “codebook2”, “codebook3”, and “codebook4”, instead of “Codebook1”, “Codebook2”, “Codebook3”, and “Codebook4”.
· Consequences if not approved: Incorrect reference to an RRC parameter value.

38.212
	-------------------------------------------Unchanged parts are omitted-------------------------------------------
- 7 bits according to Table 7.3.1.1.2-5D for 8 antenna ports, if CodebookTypeUL=Codebookcodebook1, 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 CodebookTypeUL=Codebookcodebook1, 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 CodebookTypeUL=Codebookcodebook4, 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 CodebookTypeUL=Codebookcodebook4, 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 CodebookTypeUL=Codebookcodebook4, 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 CodebookTypeUL=Codebookcodebook2, 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 CodebookTypeUL=Codebookcodebook2, 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 CodebookTypeUL=Codebookcodebook3, 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 CodebookTypeUL=Codebookcodebook3, 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 CodebookTypeUL=Codebookcodebook4, 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 CodebookTypeUL=Codebookcodebook4, 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 CodebookTypeUL=Codebookcodebook2, 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 CodebookTypeUL=Codebookcodebook3, 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 CodebookTypeUL=Codebookcodebook4, 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 CodebookTypeUL=Codebookcodebook2, 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 CodebookTypeUL=Codebookcodebook3, 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 bits according to Table 7.3.1.1.2-5D for 8 antenna ports by replacing maxRank with maxRankDCI-0-2, if CodebookTypeUL=Codebookcodebook1, 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 CodebookTypeUL=Codebookcodebook1, 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 CodebookTypeUL=Codebookcodebook4, 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 CodebookTypeUL=Codebookcodebook4, 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 CodebookTypeUL=Codebookcodebook2, 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 CodebookTypeUL=Codebookcodebook3, 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 CodebookTypeUL=Codebookcodebook4, 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 CodebookTypeUL=Codebookcodebook4, 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 CodebookTypeUL=Codebookcodebook2, 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 CodebookTypeUL=Codebookcodebook3, 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-------------------------------------------
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 CodebookTypeUL=Codebookcodebook2
-------------------------------------------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, CodebookTypeUL=Codebookcodebook2, and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower
-------------------------------------------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, CodebookTypeUL=Codebookcodebook2, and ul-FullPowerTransmission 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, CodebookTypeUL=Codebookcodebook2, and ul-FullPowerTransmission is configured to fullpowerMode1
-------------------------------------------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 CodebookTypeUL=Codebookcodebook3
-------------------------------------------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, CodebookTypeUL=Codebookcodebook3, and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower
-------------------------------------------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, CodebookTypeUL=Codebookcodebook3, 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, CodebookTypeUL=Codebookcodebook3, and ul-FullPowerTransmission is configured to fullpowerMode1
-------------------------------------------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 CodebookTypeUL=Codebookcodebook4
-------------------------------------------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, CodebookTypeUL=Codebookcodebook4, 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, CodebookTypeUL=Codebookcodebook4, 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, CodebookTypeUL=Codebookcodebook4, 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, CodebookTypeUL=Codebookcodebook4, and ul-FullPowerTransmission 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, CodebookTypeUL=Codebookcodebook4, and ul-FullPowerTransmission is configured to fullpowerMode1




38.214
	
-------------------------------------------Unchanged parts are omitted-------------------------------------------
A UE shall not expect to be configured with higher layer parameter ul-FullPowerTransmission set to 'fullpowerMode1' and CodebookTypeUL set to 'Codebookcodebook1' simultaneously.

-------------------------------------------Unchanged parts are omitted-------------------------------------------
When higher layer parameter ul-FullPowerTransmission is set to 'fullpowerMode2' and the higher layer parameter CodebookTypeUL is set to 'Codebookcodebook2' or 'Codebookcodebook3', 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 CodebookTypeUL is set to 'Codebookcodebook2', the codebookSubset associated with the 2-port SRS resource is 'nonCoherent'.
-	when CodebookTypeUL is set to 'Codebookcodebook2', the codebookSubset associated with the 4-port SRS resource can be configured as 'partialAndNonCoherent' or 'nonCoherent', subject to UE capability.
-  when CodebookTypeUL is set to ' Codebookcodebook3', the codebookSubset associated with 4 ports SRS resources is 'nonCoherent'.





Proposal 2.2: 
Adopt the following correction to TS 38.212, TS 38.214 
· Reason for change: Remove the reference to the non-existent RRC parameter ULcodebookFC-N1N2 
· Summary of change: Delete instances of referencing in section 7.3.1.1.2 of 38.212, and section 6.1.1.1 of 38.214.
· Consequences if not approved: Incorrect description of the UE procedure.

38.212
	-------------------------------------------Unchanged parts are omitted-------------------------------------------
-	7 bits according to Table 7.3.1.1.2-5B for 8 antenna ports, if CodebookTypeUL=Ccodebook1, transform precoder is disabled, maxRank-n8 = 8, and according to ULcodebookFC-N1N2 codebook1=ng1n4n1 or ng1n2n2;
-	7 bits according to Table 7.3.1.1.2-5C for 8 antenna ports, if CodebookTypeUL=Ccodebook1, transform precoder is disabled, maxRank-n8 =7, and according to ULcodebookFC-N1N2 codebook1=ng1n4n1 or ng1n2n2;

Table 7.3.1.1.2-5B: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank-n8 = 8, and CodebookTypeUL=Ccodebook1
	Bit field mapped to index
	ULcodebookFC-N1N2 = (4, 1)
codebook1=ng1n4n1
	Bit field mapped to index
	ULcodebookFC-N1N2 = (2, 2)
codebook1=ng1n2n2

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	…
	…
	…
	…



Table 7.3.1.1.2-5C: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank-n8 = 7, and CodebookTypeUL=Ccodebook1
	Bit field mapped to index
	ULcodebookFC-N1N2 = (4, 1)
codebook1=ng1n4n1
	Bit field mapped to index
	ULcodebookFC-N1N2 = (2, 2)
codebook1=ng1n2n2

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	…
	…
	…
	…



Table 7.3.1.1.2-5D: Precoding information and number of layers, for 8 antenna ports,
if transform precoder is disabled, maxRank-n8 = 4, 5 or 6, CodebookTypeUL=Ccodebook1,
ULcodebookFC-N1N2 = (4,1) or (2,2) codebook1=ng1n4n1 or ng1n2n2
	Bit field mapped to index
	maxRank-n8=4
	Bit field mapped to index
	maxRank-n8=5
	Bit field mapped to index
	maxRank-n8=6

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	…
	…
	…
	…
	…
	…



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, CodebookTypeUL=Ccodebook1, ULcodebookFC-N1N2 = (4,1) or (2,2) codebook1=ng1n4n1 or ng1n2n2
	Bit field mapped to index
	transform precoder is enabled, or maxRank=1 if transform precoder is disabled
	Bit field mapped to index
	transform precoder is disabled, and maxRank=2
	Bit field mapped to index
	transform precoder is disabled, and maxRank=3

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	…
	…
	…
	…
	…
	…



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





38.214
	-------------------------------------------Unchanged parts are omitted-------------------------------------------
A UE does not expect to be configured by CodebookTypeUL with a value of 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 CodebookTypeUL is set to 'Codebook1' corresponding to Ng=1, where Ng represents the number of antenna port groups.
-------------------------------------------Unchanged parts are omitted-------------------------------------------





Proposal 2.4: 
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 the agreed text proposal that defines coherence
	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 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]. 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-------------------------------------------
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