Three options are given below, if there is no consensus on selecting one alternative from option A then option B can be considered, if there is not consensus on option B then option C should be default.

Option A: down select one from the following alternatives below:
· Alt1-1: Option1-1 (Support a new codebookSubset for non-coherent and partial-coherent transmission capable UEs, e.g. for 2Tx the new codeboookSubset is all non-antenna selection TPMIs or with only TPMI [1 1] for rank 1)
· Small delay CDD, if applied, is transparent to RAN1 specification
· A new codebookSubset is introduced only for the rank value(s) where full power transmission in UL is not achievable, includes the TPMI precoders in codebookSubset = fullyAndPartialAndNonCoherent defined in Rel-15
· Only a subset of the non-antenna selection TPMI precoder(s) is(are) supported
· Note: as non-coherent UE, it is not capable of maintaining relative phase of antenna ports according to TPMI
Supported by: Nokia/NSB, AT&T, Samsung, InterDigital, LGE, MediaTek, Sreadtrum, CATT, OPPO, DOCOMO, Qualcomm


· Alt1-2: Option1-1 (Support a new codebookSubset for non-coherent and partial-coherent transmission capable UEs, e.g. for 2Tx the new codeboookSubset is all non-antenna selection TPMIs or with only TPMI [1 1] for rank 1) 
· Small delay CDD, if applied, is transparent to RAN1 specification
· A new codebookSubset is introduced only for the rank value(s) where full power transmission in UL is not achievable, includes the TPMI precoders in codebookSubset = fullyAndPartialAndNonCoherent defined in Rel-15
· All of the non-antenna selection TPMI precoders are supported
· Note: as non-coherent UE, it is not capable of maintaining relative phase of antenna ports according to TPMI
Supported by: Qualcomm, AT&T, InterDigital, LGE, MediaTek, Spreadtrum, OPPO


· Alt3-1-1: Option3+Option2 (Multiple SRS resources with different number of SRS port(s) in each resource)
· FFS: Whether to additionally support Option 1-2
· UE is configured with multiple SRS resources in a set each with different number of SRS ports, e.g. 1 SRS source is configured with 1 port and another SRS resource is configured with 2 ports for the UE with 2 Tx chains.
· UE virtualizes Tx chains when configured with an SRS resource that has fewer ports than the number of Tx chains, e.g. 2 Tx chains are virtualized to transmit 1 port SRS resource
· Small delay CDD or other virtualization mechanism is applied in spec transparent manner
· UE may or may does not virtualize Tx chains when configured with an SRS resource with number of ports equal to the number of Tx chains, e.g. 2 Tx chains transmit 2 ports SRS resource.
Supported by: Ericsson, Intel, CATT, Huawei, HiSilicon (with the modification, since virtualization is UE implementation, which cannot force UE to do)


· Alt3-1-2: Option3+Option2 (Multiple SRS resources with different number of SRS port(s) in each resource)
· FFS: whether to additionally support Option 1-2
· UE is configured with multiple SRS resources in a set each with different number of SRS ports, e.g. 1 SRS source is configured with 1 port and another SRS resource is configured with 2 ports for the UE with 2 Tx chains.
· UE virtualizes Tx chains when configured with an SRS resource that has fewer ports than the number of Tx chains, e.g. 2 Tx chains are virtualized to transmit 1 port SRS  resource
· UE may or may not virtualize Tx chains when configured with an SRS resource with number of ports equal to the number of Tx chains, e.g. 2 Tx chains transmit 2 ports SRS resource.
· Option 1-2 is used for updating the normalization factor for full power transmission, where normalized power should be 1 for the full power transmission.
Supported by: Huawei/HiSilicon


· Alt3-1-3: Option3+Option2 (Multiple SRS resources with different number of SRS port(s) in each resource)
· UE is configured with multiple SRS resources with different number of SRS ports, e.g. 1 SRS source is configured with 1 port and another SRS resource is configured with 2 ports for the UE with 2 Tx chains.
· UE may virtualizes Tx chains when configured with an SRS resource that has fewer ports than the number of Tx chains, e.g. 2 Tx chains are virtualized to transmit 1 port SRS resource
· Small delay CDD or other virtualization mechanism is applied in spec transparent manner
· FFS: partial or whole TPMI(s) support full Tx power transmission in such case.
Supported by: ZTE


· Alt3-2-1: Option3+Option2+ Option1-1 (Multiple SRS resources with different number of SRS port(s) in each resource)
· UE can be configured with one SRS resource (without virtualization)
· When configured with multiple SRS resources with different number of ports, Alt 3-1 is used instead
· gNB can configure the UE to use a subset of TPMIs that combine ports in a layer to produce full power transmission.
· A new codebookSubset is introduced only for the rank value(s) where full power transmission in UL is not achievable, includes the TPMI precoders in fullyAndPartialAndNonCoherent defined in Rel-15
· Only a subset of the non-antenna selection TPMI precoder(s) is(are) supported
· A different SRS port is transmitted on each Tx chain (small delay CDD maybe transparently applied)
· gNB can coherently combine channel estimates from SRS according to TPMI when determining CQI/TPMI/RI
Supported by: Ericsson, DOCOMO


· Alt3-2-2: Option3+Option2+ Option1-1 (Multiple SRS resources with different number of SRS port(s) in each resource)
· gNB can configure the UE to use a subset of TPMIs that combine ports in a layer to produce full power transmission.
· A new codebookSubset is introduced only for the rank value(s) where full power transmission in UL is not achievable in Rel-15
· Alt1: Only a subset of the non-antenna selection TPMI precoder(s) in codebookSubset = partialAndNonCoherent and fullyAndPartialAndNonCoherent defined in Rel-15 is(are) supported
· Alt2: All of the non-antenna selection TPMI precoders in codebookSubset = partialAndNonCoherent and fullyAndPartialAndNonCoherent defined in Rel-15 are supported
· Alt.3: Introduce the precoders with normalization factor is 1, such as [1 0] or [0 1]
Supported by: Huawei/HiSilicon


· Alt5: FDM multi-port simultaneous transmission
· The scheduled RBs are divided into several RB sets, each of which is associated with a respective antenna port or antenna port set (ports of which should be coherent)
· Schedule RBs can be contiguous or non-contiguous
· E.g., four PRBs are allocated to the UE for one layer PUSCH transmission. UE only use antenna port 0 for PUSCH transmission in PRB#0 and PRB#1, while only use antenna port 1 for PUSCH transmission in PRB#2 and PRB#3. It also could be considered as that precoding matrix [1, 0] is applied for PRB#0 and PRB#1 while precoding matrix [0, 1] is applied for PRB#2 and PRB#3.
· This is applicable to both CP-OFDM and DFT-s-OFDM
· For DFT-s-OFDM, one DFT is applied to one RB set
· UL full power Tx is considered for rank 1 only.
· This does not have spec impact on PRB bundling
· The minimal size of a RB set is 1 RB
· Note: this scheme is mainly targeting UL 2Tx case, it can also be extended for 4Tx
Supported by: CMCC, ZTE, CATT


Option B: as a compromise, support following scheme for UL full power Tx for UE capability 2:
· When UE is configured with one or more SRS resources with same number of SRS ports (according to Rel-15) within a SRS resource set which usage is set to ‘codebook’
· gNB can configure the UE to use a subset of TPMIs that combine ports in a layer to produce full power transmission.
· A new codebookSubset is introduced only for the rank value(s) where full power transmission in UL is not achievable, includes the TPMI precoders in fullyAndPartialAndNonCoherent defined in Rel-15
· Only a subset of the non-antenna selection TPMI precoder(s) is(are) supported
· Note: as non-coherent UE, it is not capable of maintaining relative phase of antenna ports according to TPMI
· When UE is configured with more than one SRS resources with different number of SRS ports within a SRS resource set which usage is set to ‘codebook’
· UE transmits SRS and PUSCH in same manner
· UL full power Tx is achieved for PUSCH transmission according to indicated SRI, e.g. SRI indicating SRS resource with 1 port then single layer PUSCH is transmitted in same manner as single port SRS transmitted, if SRI indicating SRS resource with 2 ports then two layers PUSCH is transmitted in same manner as two ports SRS transmitted
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	Huawei, HiSilicon
	· When UE is configured with one or more SRS resources with same number of SRS ports (according to Rel-15) within a SRS resource set which usage is set to ‘codebook’
· gNB can configure the UE to use a subset of TPMIs that to produce full power transmission.
· A new codebookSubset is introduced only for the rank value(s) where full power transmission in UL is not achievable, includes the TPMI precoders in fullyAndPartialAndNonCoherent defined in Rel-15
· Note: as non-coherent UE, it is not capable of maintaining relative phase of antenna ports according to TPMI
· When UE is configured with more than one SRS resources with different number of SRS ports within a SRS resource set which usage is set to ‘codebook’
· UE transmits SRS and PUSCH in same manner
· UL full power Tx is achieved for PUSCH transmission according to indicated SRI and TPMI, e.g. SRI indicating SRS resource with 1 port then single layer PUSCH is transmitted in same manner as single port SRS transmitted, if SRI indicating SRS resource with 2 ports and TPMI [1 0] or [1 0; 0 1], then one or two layers PUSCH is transmitted in same manner as two ports SRS transmitted; if SRI indicate 4 ports SRS resource and TPMI [1 0 0 0; 0 1 0 0] or [1 0 0 0; 0 1 0 0; 0 0 0 1] or [1 0 0 0; 0 1 0 0; 0 0 1 0; 0 0 0 1].

	Intel
	1. When UE is configured with one or more SRS resources with same number of SRS ports (according to Rel-15) within a SRS resource set which usage is set to ‘codebook’
13. The two sentences below in Rel-15 is NOT applicable to capability2 UE for this case
0. “A UE reporting its UE capability of 'partialAndNonCoherent' transmission shall not expect to be configured by codebookSubset with 'fullyAndPartialAndNonCoherent'.” 
0. “A UE reporting its UE capability of 'nonCoherent' transmission shall not expect to be configured by codebookSubset with 'fullyAndPartialAndNonCoherent' or with 'partialAndNonCoherent'.”

	Samsung
	1. When UE is configured with one or more SRS resources with same number of SRS ports (according to Rel-15) within a SRS resource set which usage is set to ‘codebook’
14. gNB can configure the UE to use a subset of TPMIs that combine ports in a layer to produce full power transmission.
0. Note: here the combined ports belong to non-coherent port groups
14. A new codebookSubset is introduced only for the rank value(s) where full power transmission in UL is not achievable, includes the TPMI precoders in fullyAndPartialAndNonCoherent defined in Rel-15
1. Only a subset of the non-antenna selection TPMI precoder(s) is(are) supported
1. [bookmark: _GoBack]FFS: whether the “new” included TPMI(s) replace existing TPMI(s) or are added to the codebook
1. FFS: whether existing 3 states are used or new state(s) are added to the RRC parameter CodebookSubset 
14. Note: as non-coherent UE, it is not capable of maintaining relative phase of antenna ports according to TPMI
1. When UE is configured with more than one SRS resources with different number of SRS ports within a SRS resource set which usage is set to ‘codebook’
15. UE transmits SRS and PUSCH in same manner
15. UL full power Tx is achieved for PUSCH transmission according to indicated SRI, e.g. SRI indicating SRS resource with 1 port then single layer PUSCH is transmitted in same manner as single port SRS transmitted, if SRI indicating SRS resource with 2 ports then two layers PUSCH is transmitted in same manner as two ports SRS transmitted

	
	

	
	

	
	






Option C: further specification over what is supported in Rel-15 is not needed.
Note: since a CR was agreed in RAN1#96bis, the gNB can configure single port SRS or multi ports SRS by RRC, when single port SRS is configured and PUSCH is scheduled by DCI 0_1, UE doesn’t scale the power, that means full power Tx is already achieved in Rel-15. 



