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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Discussion
1.1 Clarification on number of configured subbands
In RAN1#ad-hoc meeting [1] and Ran1#98 meeting [2], we have the following agreements related to determine meaning of  and , respectively.
Agreement


[bookmark: _Hlk536009008]Values of N3: For  and NSB is # CQI subbands, when , 


Values of N3: For  and NSB is # CQI subbands, when , downselect among the following alternatives in RAN1#96
· Alt1: N3 is smallest multiple of 2, 3, or 5 which is  
· Alt2: N3 is a multiple of 2, 3, or 5. Segment into 2 parts with overlapping between 2 parts. Note: no padding is needed to align the DFT size with the multiple of 2, 3, or 5

Agreement
On the value of N3 for (NSB×R) > 13: Support Alt0 (N3=NSB×R) 
Accordingly, following is specified in TS 38.214[3] which describes  as a function of the number of subbands in csi-ReportingBand, the subband size configured by the higher-level parameter subbandSize and of the total number of PRBs in the bandwidth part:The parameter R is configured with the higher-layer parameter numberOfPMISubbandsPerCQISubband-r16. This parameter controls the total number of precoding matrices N_3 indicated by the PMI as a function of the number of subbands in csi-ReportingBand, the subband size configured by the higher-level parameter subbandSize and of the total number of PRBs in the bandwidth part according to Table 5.2.1.4-2,


The csi-ReportingBand has many choices, such as subband3, subband4 and so on [TS 38.331] which is referred to‘(see TS 38.214, clause 5.2.1.4)’. However, the actual CSI reporting subbands depends on the bit field configuration of the configured csi-ReportingBand as described in TS 38.331 below:csi-ReportingBand
Indicates a contiguous or non-contiguous subset of subbands in the bandwidth part which CSI shall be reported for. Each bit in the bit-string represents one subband. The right-most bit in the bit string represents the lowest subband in the BWP. The choice determines the number of subbands (subbands3 for 3 subbands, subbands4 for 4 subbands, and so on) (see TS 38.214 [19], clause 5.2.1.4). This field is absent if there are less than 24 PRBs (no sub band) and present otherwise, the number of sub bands can be from 3 (24 PRBs, sub band size 8) to 18 (72 PRBs, sub band size 4).


[bookmark: _GoBack]There could be misunderstanding in interpretation which corresponds to all sunbands of csi-ReportingBand according description in TS 38.214. In fact,  should be the number of actual CQI subbands indicated by the bit field in ‘subbands’ configured by csi-ReportingBand. Therefore, we propose the following TP, 
-----------------start of TP for 38.214-------------------------
5.2.2.2.5    Enhanced Type II Codebook
<Unchanged part omitted>
The parameter  is configured with the higher-layer parameter numberOfPMISubbandsPerCQISubband-r16. This parameter controls the total number of precoding matrices  indicated by the PMI as a function of the number of configured subbands in csi-ReportingBand, the subband size configured by the higher-level parameter subbandSize and of the total number of PRBs in the bandwidth part according to Table 5.2.1.4-2, as follows:
----------------end-------------------------

1.2 UL codebook subset
In current version of 38.214v16.2.0 section 6.1.1.1, it is specified that a UE reporting partialAndNonCoherent capability is not expected to be configured with codebook subset with fullyAndPartialAndNonCoherent. 
A UE reporting its UE capability of 'partialAndNonCoherent' transmission shall not expect to be configured by either codebookSubset or codebookSubset-ForDCIFormat0_2 with 'fullyAndPartialAndNonCoherent'. 

Only an UE with 4Tx will report the capability of partialAndNonCoherent and thus it is also specified that an UE is not expected to be configured with codebook subset of partialAndNonCoherent' if the associated SRS resource is two ports.
A UE shall not expect to be configured with the higher layer parameter codebookSubset or the higher layer parameter codebookSubset-ForDCIFormat0_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.


And, for UL full power mode 2 when an SRS resource set is configured with multiple SRS resources with different number of ports, following is captured:When higher layer parameter ul-FullPowerTransmission is set to 'fullpowerMode2' and the higher layer parameter codebookSubset or the higher layer parameter codebookSubset-ForDCIFormat0_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'.


However, when a 4Tx UE reporting partialAndNonCoherent capability is configured by gNB with 2 port SRS, which codebook subset can be configured to the UE is not clear. There are two possible codebook subsets associated with 2 port SRS, fullyAndPartialAndNonCoherent or nonCoherent. In such scenario, it should be clarified whether an UE supports 2Tx codebook subset of fullyAndPartialAndNonCoherent or nonCoherent. There are two options:
Option1: clarify that a UE reporting capability of partialAndNonCoherent' transmission when configured with 2 port SRS is not expected to be configured by codebookSubset with 'fullyAndPartialAndNonCoherent', that means this UE supports nonCoherent codebook subset for 2Tx.
Option2: clarify that a UE reporting capability of partialAndNonCoherent' transmission when configured with 2 port SRS, the restriction of configurable codebook subset is not applicable.

Following the same logic as for the UE supporting UL full power mode2, option1 is preferred, thus following TP is proposed
-----------------start of TP for 38.214-------------------------
6
6.1.1.1	Codebook based UL transmission
<Unchanged part omitted>
A UE reporting its UE capability of 'partialAndNonCoherent' transmission shall not expect to be configured by codebookSubset with 'fullyAndPartialAndNonCoherent' and when higher layer parameter nrofSRS-Ports in an SRS-ResourceSet with usage set to 'codebook' indicates that two SRS antenna ports are configured, the UE shall not expect to be configured by codebookSubset with 'fullyAndPartialAndNonCoherent'. 
A UE reporting its UE capability of 'nonCoherent' transmission shall not expect to be configured by codebookSubset with 'fullyAndPartialAndNonCoherent' or with 'partialAndNonCoherent'.
A UE shall not expect to be configured with the higher layer parameter codebookSubset set to 'partialAndNonCoherent' when higher layer parameter nrofSRS-Ports in an SRS-ResourceSet with usage set to 'codebook' indicates that two SRS antenna ports are configured.
For codebook based transmission, the UE may be configured with a single SRS-ResourceSet with usage set to 'codebook' and only one SRS resource can be indicated based on the SRI from within the SRS resource set. 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. 
The UE shall transmit PUSCH using the same antenna port(s) as the SRS port(s) in the SRS resource indicated by the DCI format 0_1 or by configuredGrantConfig according to subclause 6.1.2.3.
The DM-RS antenna ports [image: ] in Subclause 6.4.1.1.3 of [4, TS38.211] are determined according to the ordering of DM-RS port(s) given by Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 in Subclause 7.3.1.1.2 of [5, TS 38.212].
When multiple SRS resources are configured by SRS-ResourceSet with usage set to 'codebook', the UE shall expect that higher layer parameters nrofSRS-Ports in SRS-Resource in SRS-ResourceSet shall be configured with the same value for all these SRS resources.
----------------end-------------------------

1.3 TPMI group in ULFPTx mode2

For UL full power Tx with Mode2 operation, the following agreement on TPMI group reporting was made in RAN1#99 meeting, 
Agreement
For 4 ports, number of bits to indicate TPMI(s) which can deliver UL full power:
0. Non Coherent 2 bits
0. Partial coherent 4 bits
1. Additional entries on top of existing entries may be added to table 1 and table 2
0. Whether is this capability reporting is optional or not will be discussed as part of UE capability discussions
Table 1.
	4Tx, nonCoherent
	4Tx, partial coherent (4bit)

	G0
	G0

	G1
	G1

	G2
	G2

	G3
	G3

	
	G4

	
	G5

	
	G6

	
	



Definition of G0~G6 can be found in the table below.
Table 2.
[image: ]
For 4Tx partial coherent TPMI group reporting, the following TPMIs also support UL full power Tx in addition to G1, G2 and G3.

As G1, G2 and G3 are supported for 4Tx partial non-coherent TPMI group reporting, we prefer to remain unchanged to align with the design principle of TPMI indication. It should be noted that G3 plus above TPMIs is same as G5. Therefore, the following two TPMI groups in Table1 are additionally supported for 4Tx partial coherent TPMI group reporting.
------------TP for additional TPMI groups --------------------
Table1. Additional TPMI groups for 4Tx partial coherent TPMI group reporting
	TPMI group index
	TPMI group

	G7
	

	G8
	



-------------------------------
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TPMI Groups   

G0  1 2 ൦ 1 0 0 0 ൪  

G1  { 1 2 ൦ 1 0 0 0 ൪ , 1 2 ൦ 0 0 1 0 ൪ }   { 1 2 ൦ 1 0 0 0 0 1 0 0 ൪ }  

G2  { 1 2 ൦ 1 0 0 0 ൪ , 1 2 ൦ 0 1 0 0 ൪ , 1 2 ൦ 0 0 1 0 ൪ }   :  1 2 ൦ 1 0 0 0 0 1 0 0 ൪ , 1 2 ൦ 1 0 0 1 0 0 0 0 ൪ , 1 2 ൦ 0 0 1 0 0 1 0 0 ൪ } :  1 2 ൦ 1 0 0 0 1 0 0 0 1 0 0 0 ൪  

G3  { 1 2 ൦ 1 0 0 0 0 1 0 0 ൪ , 1 2 ൦ 1 0 0 1 0 0 0 0 ൪ , 1 2 ൦ 0 0 1 0 0 1 0 0 ൪ } :  1 2 ൦ 1 0 0 0 1 0 0 0 1 0 0 0 ൪  

G4  { 1 2 ൦ 1 0 1 0 ൪ , 1 2 ൦ 1 0 − 1 0 ൪ , 1 2 ൦ 1 0 𝑗 0 ൪ , 1 2 ൦ 1 0 − 𝑗 0 ൪ } ; 1 2 ൦ 1 0 0 0 0 1 0 0 ൪  

G5  { 1 2 ൦ 1 0 1 0 ൪ , 1 2 ൦ 1 0 − 1 0 ൪ , 1 2 ൦ 1 0 𝑗 0 ൪ , 1 2 ൦ 1 0 − 𝑗 0 ൪ } ; { 1 2 ൦ 1 0 0 0 0 1 0 0 ൪ , 1 2 ൦ 1 0 0 1 0 0 0 0 ൪ , 1 2 ൦ 0 0 1 0 0 1 0 0 ൪ } :  1 2 ൦ 1 0 0 0 1 0 0 0 1 0 0 0 ൪  

G6  ൞ 1 2 ൦ 1 0 1 0 ൪ , 1 2 ൦ 1 0 − 1 0 ൪ , 1 2 ൦ 1 0 𝑗 0 ൪ , 1 2 ൦ 1 0 − 𝑗 0 ൪ ൢ ; { 1 2 ൦ 0 1 0 1 ൪ , 1 2 ൦ 0 1 0 − 1 ൪ , 1 2 ൦ 0 1 0 𝑗 ൪ , 1 2 ൦ 0 1 0 − 𝑗 ൪ } ;   { 1 2 ൦ 1 0 0 0 0 1 0 0 ൪ , 1 2 ൦ 0 0 1 0 0 0 0 1 ൪ , 1 2 ൦ 1 0 0 1 0 0 0 0 ൪ , 1 2 ൦ 1 0 0 0 0 0 0 1 ൪ , 1 2 ൦ 0 0 1 0 0 1 0 0 ൪ , 1 2 ൦ 0 0 0 0 1 0 0 1 ൪ } ; 1 2 ൦ 1 0 0 0 1 0 0 0 1 0 0 0 ൪  
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