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Introduction
In this contribution, we discuss the remaining issues and correction on CSI reporting in the specs.
Remaining issues on CSI reporting
In RAN1#91, it was agreed that 
Agreement
A set of SP-CSI report settings for PUSCH are RRC configured and CSI request field in DCI scrambled with SP-CSI C-RNTI activates one of the SP-CSI reports
According to the above agreement, only one Report Setting is activated by DCI scrambled with SP-CSI C-RNTI. Considering the possible use case for multiple CCs or CoMP operation, multiple SP-CSI report settings should be activated at the same time. To support such use case with above agreement, multiple triggering of SP-CSI reports are needed, which results into larger signaling overhead. One simple solution is to allow multiple SP-CSI report settings being activated simultaneously, i.e. a single DCI activates multiple SP-CSI reports.  Thus, similar to A-CSI triggering, the SP-CSI activation states can be configured, where each activation state corresponds to one or more SP-CSI report settings.
Proposal 1: A single DCI scrambled with SP-CSI C-RNTI can activate one or more SP-CSI report settings.

As mentioned in [1], it is necessary to differentiate the activation and deactivation indication of SP-CSI on PUSCH, therefore the resource reallocation for SP-CSI becomes possible. As DCI is scrambled with SP-CSI C-RNTI, an alternative is to scramble DCI with different SP-CSI C-RNTIs for activation and deactivation, respectively. This alternative will not impact the codepoint in CSI request field and other DCI bit field definition. Another alternative is SP-CSI with multiple activation states where some of SP-CSI activation states are used for activation and the other states are used for deactivation.  The activation and deactivation states can be RRC configured. Compared to the former alternative, the latter one would increase the number of activation states. However, since it was agreed that bitwidth of the CSI request field in DCI is configurable by RRC signaling from 0 to 6, the number of activation states required may not be a problem. Both of the two alternatives are feasible and the first alternative is slightly preferred due to its simplicity.
Proposal 2: Scramble DCI with different SP-CSI C-RNTIs for activation and deactivation, respectively.

According to the following agreements in RAN1#89meeting, only aperiodic CSI can be multiplexed with UL SCH. For SP-CSI, different from the C-RNTI used in DCI for uplink data transmission, the DCI is scrambled with SP-CSI C-RNTI, which makes it challenging to multiplex SP-CSI with UL SCH. 
Agreements:
1. RAN1 supports aperiodic CSI report on PUSCH, including two cases: 
a. Case-1: CSI reports multiplexing with uplink data in PUSCH
b. Case-2: CSI reports only in PUSCH (no uplink data)
c. Note: how to multiplex UCI with PUSCH is under discussing in UCI multiplexing A.I. 
2. FFS: aperiodic CSI report on PUCCH

Proposal 3: SP-CSI is not multiplexed with uplink data in PUSCH.

In NR Ad_Hoc#2, it was agreed that 
Agreements:
· For aperiodic CSI-RS triggering offset X, X is fixed to zero. 
· For aperiodic CSI reporting on PUSCH, Y is indicated by DCI.
· DCI to be used for indicating the timing for PUSCH is also used to indicate Y.
· This applies to both UCI only and UCI+Data PUSCH
· The set of values is configured by higher layer
· The candidate set of values of Y is selected according to restricted conditions inferred from configuration of CSI related settings.
· The condition include at least;
· CSI parameter
· Number of CSI-RS antenna ports if PMI is included
· CSI-RS location
· Frequency granularity of CSI
· FFS: number of simultaneous CSI calculations
· FFS on mechanisms to relax CSI report timing according to number of simultaneous CSI calculations
· FFS different or same candidate Y value for the cases of UCI multiplexed with data and UCI only 

Further agreements on the slot offset for A-CSI was achieved in RAN1 AH 1801 as follows 
Agreement:
· When CSI is transmitted on PUSCH, SLIV and PUSCH mapping type is determined from pusch-symbolAllocation in the same way as for PUSCH without CSI
· PUSCH slot offset when CSI is multiplexed with UL-SCH on PUSCH is determined only from the indicated K2 value from pusch-symbolAllocation, not from aperiodicReportSlotOffset
· The above only applies for the case where CSI is multiplexed with data
· Note: The number of candidate values for aperiodicReportSlotOffset and K2 are the same

In the spec, the RRC parameter aperiodicReportSlotOffset is used to configure the candidate set of values of the PUSCH slot offset for A-CSI. If CSI only is carried on PUSCH, the time domain resource assignment field of the DCI indicates the slot offset value based on aperiodicReportSlotOffset. Otherwise, if CSI is multiplexed with UL-SCH on PUSCH, the slot offset value is indicated based on pusch-symbolAllocation. As discussed above, SP-CSI is not desirable to be multiplexed with UL-SCH, which makes it feasible to follow the same procedure to determine the PUSCH slot offset and A-CSI report slot offset. Namely, the candidate set of PUSCH slot offset values are RRC configured, and the PUSCH offset value Y is indicated by DCI. However different from A-CSI, there is a report slot configuration parameter ReportSlotConfig in the SP-CSI report setting, which contains periodicity P and slot offset Z. Therefore, the PUSCH slot offset Y can be interpreted in two different ways for SP-CSI reporting (n represents the DCI activation slot):
· Interpretation 1: The first report is transmitted in slot n+Y, second report in n+Y+P
· Interpretation 2: The first report is transmitted in slot mP+Z, second report in n+Y+P, where m is the smallest integer to satisfy mP+Z ≥n+Y
For interpretation 1, the slot offset parameter Z configured by the SP-CSI reporting setting is omitted and SP-CSI is reported in a relative timing mode referring to slot n. On the other hand, for interpretation 2, SP-CSI is reported in a absolute timing mode referring to the first system slot. From PUSCH allocation perspective, interpretation 1 seems more feasible, which is our preference. 
Proposal 4: For SP-CSI, the candidate set of PUSCH slot offset values are RRC configured, and the PUSCH offset value Y is indicated by DCI.
Proposal 5: During SP-CSI reporting, the first report is transmitted in slot n+Y, second report in n+Y+P ,where P and n represent the periodicity and DCI activation slot, respectively. 

As mentioned in [2], the payload size of SP/MP codebook in mode 2 may exceed the maximum payload size of PUCCH format 4 for subband CSI reporting. As two-parts CSI is reported in this case, it could follow the principle designed for CSI on PUSCH, where only partial subbands are reported.
Proposal 6: For Type I CSI on long PUCCH, partial subband reporting is supported. 


In Subclause 5.2.4 (page 53-54) in TS 38.214[3], CSI reporting using PUCCH is described as:
 (
Periodic CSI reporting on PUCCH
 formats 0, 1, 2, 3, 4
 supports 
Type I CSI with 
wideband and 
sub-
band frequency granularities. When the PUCCH carry Type I CSI with wideband and 
sub-
band frequency granularity, 
the CSI payload carried by the PUCCH formats 0 or 2 and PUCCH formats 1, 3, or 4 are identical and the same irrespective of RI (if reported), CRI (if reported).
 
For type I CSI sub-band reporting on PUCCH
 formats 1, 3, or 4
, the payload is split into two parts. The first part contains 
RI (if reported), CRI (if reported)
, CQI for the first codeword. The second part contains PMI and contains the CQI for the second codeword when RI > 4.
 
)

For CSI carried by the short PUCCH and long PUCCH, the highlighted sentence is confusing. According to the agreement in RAN1#Ad-hoc3, for CSI on either short PUCCH or long PUCCH, information payload is the same irrespective of RI/CRI in a given slot, which aims to avoid blind decoding. However, the CSI payload on short PUCCH and long PUCCH does not have to be the same. It should depend on their individual reporting configurations. It would be more clearly to say that the CSI payload corresponding to a ReportConfig carried by either the short PUCCH or the long PUCCH are identical and the same irrespective of RI/CRI.
-----------------------------------------------------Start of TP for 38.214----------------------------------------------------------------
[bookmark: _Toc501048201]5.2.4	CSI reporting using PUCCH
Periodic CSI reporting on PUCCH formats 0, 1, 2, 3, 4 supports Type I CSI with wideband and sub-band frequency granularities. When the PUCCH carry Type I CSI with wideband and sub-band frequency granularity, the CSI payload carried by either the PUCCH formats 0 or 2 and or the PUCCH formats 1, 3, or 4 are identical and the same irrespective of RI (if reported), CRI (if reported). For type I CSI sub-band reporting on PUCCH formats 1, 3, or 4, the payload is split into two parts. The first part contains RI (if reported), CRI (if reported), CQI for the first codeword. The second part contains PMI and contains the CQI for the second codeword when RI > 4.

--------------------------------------------------------------------END of TP-------------------------------------------------------------
Conclusions
In this contribution, we discussed the remaining issues on CSI reporting and provide some corrections of specifications. We propose that:

Proposal 1: A single DCI scrambled with SP-CSI C-RNTI can activate one or more SP-CSI report settings.
Proposal 2: Scramble DCI with different SP-CSI C-RNTIs for activation and deactivation, respectively.
Proposal 3: SP-CSI is not multiplexed with uplink data in PUSCH.
Proposal 4: For SP-CSI, the candidate set of PUSCH slot offset values are RRC configured, and the PUSCH offset value Y is indicated by DCI.
Proposal 5: During SP-CSI reporting, the first report is transmitted in slot n+Y, second report in n+Y+P ,where P and n represent the periodicity and DCI activation slot, respectively. 
Proposal 6: For Type I CSI on long PUCCH, partial subband reporting is supported. 
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