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In RAN1#83 meetings, agreements on non-PMI based Class B CSI reporting had been drawn [1]:
	Agreements:
· When K=>1 and Nk = {2,4,8},  RI, CQI and CRI (only if K>1) feedback is supported in non-PMI feedback modes PUSCH 2-0 & 3-0 and PUCCH 1-0 & 2-0.
· In principle, CQI, PMI and RI derivation is the same as for PMI based feedback modes.
· PMI is not reported
· Note: PMI can be restricted to a single precoder configured by CSR



However, the corresponding descriptions in the current specification may cause misunderstanding especially for the highlighted sentence in the above agreements. This contribution discusses on the potential issues in the current aperiodic and periodic CSI reporting mode descriptions and provides possible alternatives to capture the RAN1 agreements correctly.

Clarification on PUSCH mode 3-0
As aforementioned, it was agreed that for non-PMI based Class B CSI reporting CQI, PMI and RI derivation is the same as for PMI based feedback modes in principle. In case of PUSCH mode 3-0, there are at least two candidates for the “PMI based feedback modes”, i.e. PUSCH mode 3-1 and 3-2. Consequently, we have the following two options for UE assumption on precoding matrix with PUSCH mode 3-0 when Class B CSI reporting is configured without PMI reporting:
Observation 1: Two options for UE assumption on precoding matrix for PUSCH mode 3-0 are available
· Alternative 1: In terms of PUSCH mode 3-1, a single precoding matrix is selected from the codebook subset assuming transmission on set S subbands. Both wideband and subband CQIs shall be calculated assuming the use of the single precoding matrix in all subbands.
· Alternative 2: In terms of PUSCH mode 3-2, for each subband a preferred precoding matrix is selected from the codebook subset assuming transmission only in the subband. Both wideband and subband CQIs shall be calculated assuming the use of the selected precoding matrix in the corresponding subband. 
Because of the limited time schedule in Rel-13, no substantial discussions on this issue have taken place. Nevertheless, the current specification seems to describe the first alternative. Table 1 represents PUSCH mode 3-0 description in the current specification [2] and the corresponding parts were highlighted by yellow.
[bookmark: _Ref442120217]Table 1. PUSCH mode 3-0 description in [2].
	· Mode 3-0 description:
· If a UE is configured in transmission mode 9 or 10, and UE is configured with higher layer parameter CSI-Reporting-Type for a CSI process, and CSI-Reporting-Type is set to ‘CLASS B’, and the number of CSI-RS antenna ports in each of the one or more configured CSI-RS resource is more than one,
· If the number of configured CSI-RS resources is more than one, the UE shall report one wideband CRI which is calculated assuming transmission on set S subbands.
· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands
· A UE shall report one subband CQI value per codeword for each set S subband which are calculated assuming the use of the single precoding matrix in all subbands and assuming transmission in the corresponding subband.
· A UE shall report a wideband CQI value per codeword which is calculated assuming the use of the single precoding matrix in all subbands and transmission on set S subbands
· The selected precoding matrix, and reported CQI values are calculated conditioned on the reported RI. If CRI is reported, the selected precoding matrix, reported CQI, and RI values are calculated conditioned on the reported CRI
	otherwise,
· For a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with higher layer parameter CSI-Reporting-Type, and CSI-Reporting-Type is set to ‘CLASS B’, and the number of configured CSI-RS resources is more than one, the UE shall report one wideband CRI which is calculated assuming transmission on set S subbands. 
· A UE shall report a wideband CQI value which is calculated assuming transmission on set S subbands
· The UE shall also report one subband CQI value for each set S subband. The subband CQI value is calculated assuming transmission only in the subband
· Both the wideband and subband CQI represent channel quality for the first codeword, even when RI>1.
· For transmission mode 3 the reported CQI values are calculated conditioned on the reported RI. For other transmission modes they are reported conditioned on rank 1. If CRI is reported, the reported CQI values are calculated conditioned on the reported CRI.



Considering the use case of non-PMI based Class B CSI reporting such as channel reciprocity based beamforming in TDD system, restricting the UE assumption on PMI to a single wideband precoding is unjustified. Therefore, we propose to support the second alternative in observation 1 and revise the corresponding descriptions in the current specification.
Proposal 1: Support the second alternative in observation 1 and revise the corresponding descriptions in the current specification.
The detailed revision is provided by our companion contribution [3].
Clarification on PUCCH mode 2-0
In case of PUCCH mode 2-0, there is a single candidate for the “PMI based feedback modes”, i.e. PUCCH mode 2-1. However, PUSCH mode 2-1 supports two types of subband CQI reporting according to RRC configurations. For instance, CQI for the selected subband is reported in the given reporting instances for all transmission modes except for 8 CSI-RS ports configured with transmission modes 9 and 10, or with alternativeCodeBookEnabledFor4TX-r12=TRUE configured for transmission modes 8, 9 and 10. On the other hands, subband CQI/second PMI for the selected subband is reported in the given reporting instances for transmission modes 9 and 10 with 8 CSI-RS ports configured and for transmission modes 8, 9 and 10 with alternativeCodeBookEnabledFor4TX-r12=TRUE configured. Since the number of CSI-RS ports and the feasibility of alternativeCodeBookEnabledFor4TX-r12=TRUE can be effected by the reported CRI, it is important to support both options for PUCCH mode 2-0 enhancement. Consequently, following observation for UE assumption on precoding matrix with PUCCH mode 2-0 is available when Class B CSI reporting is configured without PMI reporting:
Observation 2: A single option for UE assumption on precoding matrix for PUSCH mode 2-0 is available
· In terms of PUSCH mode 2-1, PMI assumptions for both of reporting instances for “CQI for the selected subband” and “subband CQI/second PMI” can be supported.
· In case of CQI reporting for the selected subband, assuming the use of the most recently reported single precoding matrix in all subbands and transmission on the selected subband within the applicable bandwidth part.
· In case of subband CQI/second PMI reporting, assuming the use of the precoding matrix corresponding to the selected second PMI and the most recently reported first PMI and transmission on the selected subband within the applicable bandwidth part.
However, the current specification seems to support the first option. Table 2 represents PUCCH mode 2-0 description in the current specification [2] and the corresponding parts were highlighted by yellow.
[bookmark: _Ref442127243]Table 2. PUCCH mode 2-0 description in [2].
	· Mode 2-0 description:
· In the subframe where RI is reported (only for transmission mode 3, and transmission mode 9 or 10 without PMI reporting):
· ….
· In the subframe where CQI for the selected subbands is reported:
· If the UE is configured without PMI reporting (only for transmission mode 9 or 10):
· The UE shall select the preferred subband within the set of Nj subbands in each of the J bandwidth parts where J is given in Table 7.2.2-2.
· A single precoding matrix is selected from the codebook subset assuming transmission on on the selected subband within the applicable bandwidth part.
· The UE shall report a type 1 report per bandwidth part on each respective successive reporting opportunity consisting of:
· CQI value for codeword 0 reflecting transmission only over the selected subband of a bandwidth part determined in the previous step along with the corresponding preferred subband L-bit label.
· When RI>1, an additional 3-bit subband spatial differential CQI value for codeword 1 offset level
· Codeword 1 offset level = subband CQI index for codeword 0 – subband CQI index for codeword 1.
· The mapping from the 3-bit subband spatial differential CQI value to the offset level is shown in Table 7.2-2.
· If the UE is configured with CRI reporting,
· … 
· otherwise,
· …



Based on the above discussions, we propose to support both options in observation 2 and to revise the corresponding descriptions in the current specification.
Proposal 2: Support both options in observation 2 and revise the corresponding descriptions in the current specification.
The detailed revision is provided by our companion contribution [3].

Conclusions
In this contribution, we discussed clarification on non-PMI based CSI reporting. Based on the discussion, the following observations and proposals are drawn:
Observation 1: Two options for UE assumption on precoding matrix for PUSCH mode 3-0 are available
· Alternative 1: In terms of PUSCH mode 3-1, a single precoding matrix is selected from the codebook subset assuming transmission on set S subbands. Both wideband and subband CQIs shall be calculated assuming the use of the single precoding matrix in all subbands.
· Alternative 2: In terms of PUSCH mode 3-2, for each subband a preferred precoding matrix is selected from the codebook subset assuming transmission only in the subband. Both wideband and subband CQIs shall be calculated assuming the use of the selected precoding matrix in the corresponding subband. 
Proposal 1: Support the second alternative in observation 1 and revise the corresponding descriptions in the current specification.
Observation 2: A single option for UE assumption on precoding matrix for PUSCH mode 2-0 is available
· In terms of PUSCH mode 2-1, PMI assumptions for both of reporting instances for “CQI for the selected subband” and “subband CQI/second PMI” can be supported.
· In case of CQI reporting for the selected subband, assuming the use of the most recently reported single precoding matrix in all subbands and transmission on the selected subband within the applicable bandwidth part.
· In case of subband CQI/second PMI reporting, assuming the use of the precoding matrix corresponding to the selected second PMI and the most recently reported first PMI and transmission on the selected subband within the applicable bandwidth part.
Proposal 2: Support both options in observation 2 and revise the corresponding descriptions in the current specification.
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