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Introduction
In this contribution, we discuss the remaining issues and corrections on CSI reporting in the specs.
Remaining issues on CSI reporting

· Activation of multiple SP-CSI reports
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, one Report Setting is activated by one 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. To support such use case with above agreement, multiple grants of SP-CSI reports on PUSCH are needed, which results into larger signaling overhead. In addition, if only one grant of SP-CSI on PUSCH is allowed to be active at the same time, there would be long CSI reporting latency to collect all these reports. 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. According to the current specification, DCI format 0_1 indicates both frequency and time domain resource assignment, where time domain resource assignment includes the slot offset, the start and length of OFDM symbols occupied, and the PUSCH mapping type. Therefore, with a single DCI, a single resource allocation is applied to all the SP-CSI reports of one activation state. These SP-CSIs could be reported according to the following two alternatives:
· Alt-1: All the SP-CSI reports corresponding to one activation state have the common periodicity and slot offset. Namely all the SP-CSIs are reported with the same periodicity and slot offset. Then those CSI reports are multiplexed on PUSCH. gNB needs to allocate resources for carrying those CSI reports.
· Alt-2: Each SP-CSI report corresponding to one activation state can have independent periodicity and slot offset. Then gNB has to reserve resources according to the largest payload requirement.
For Alt-1, the common periodicity could be determined by the smallest value among all the periodicities, which is configured individually for its corresponding SP-CSI report, to guarantee the link requirement. Similar to A-CSI report, the common slot offset is determined by the largest slot offset considering CSI processing time. In this way, all the SP CSIs are reported at the same time as illustrated in Figure 1. For Alt-2, the ith codepoint of K2 in DCI indicates the ith candidate slot offset of each SP-CSI. In this way, each SP-CSI has its own periodicity and slot offset after activation but with the same resource capacity, which is also shown in Figure 1. When CSI reporting collision happens, dropping rules are applied. Although both of these alternatives may result in resource wastage, they are suitable to certain scenarios, e.g. multiple CCs or CoMP operation, where the reporting periodicity would be the same. Therefore, it is beneficial to support multiple SP-CSI report settings being activated by a single DCI for multiple CCs or CoMP scenarios. Accordingly, these SP-CSI report settings would be deactivated simultaneously by a single DCI. 
Proposal 1: A single DCI scrambled with SP-CSI C-RNTI can activate one SP-CSI activation state, which corresponds to one or more SP-CSI report settings. Those SP-CSI(s) corresponding to one SP-CSI activation state could be reported according to one of the following alternatives:
· Alt-1: All the SP-CSI reports corresponding to one activation state have the common periodicity and slot offset. Namely all the SP-CSIs are reported with the same periodicity and slot offset. Then those CSI reports are multiplexed on PUSCH. gNB needs to allocate resources for carrying those CSI reports.
· Alt-2: Each SP-CSI report corresponding to one activation state can have independent periodicity and slot offset. Then gNB has to reserve resources according to the largest payload requirement.
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Figure 1: Resource allocation for multiple SP-CSI reports

When the number of SP-CSI activation states is larger than the maximum number of states of the CSI request field, similar to A-CSI, the combination of RRC+MAC CE+DCI could be reused for SP CSI activation. Namely, MAC CE activation signaling maps the (2^N–1) code points of the CSI request field to a subset of the RRC configured SP-CSI activation states and DCI activates one state at one time. Another option is to just use the first 2^N activation state. In this way, RRC configuration should be reconfigured when gNB needs to visit those latter activation states. This option saves signaling overhead at the cost of longer latency. In our opinion, latency is not a big issue for SP-CSI. Therefore the combination of RRC+DCI is preferred for SP-CSI activation.

Proposal 2: When the number of SP-CSI activation states is larger than the maximum number of states of the CSI request field, use the combination of RRC+DCI for SP-CSI activation.

· BWP switching related issues
In RAN1 AH 1801 meeting, the following agreement has been achieved: 
Agreement:
· For each PUCCH-based CSI Report, a PUCCH resource for each candidate UL BWP is configured, where the configuration of a resource contains PUCCH format (2,3, or 4), and the necessary parameters to define the PUCCH resource
· The parametrization follows that of each PUCCH Format
For each CSI report on PUCCH, its PUCCH resource is configured per candidate UL BWP, which aims to guarantee continuous CSI report after UL BWP switching. Considering the possible difference in numerology of each BWP, the resources required to carry CSI may be different. As a result, for SP-CSI on PUSCH, a new resource allocation should be indicated to the UE after UL BWP switching. Then it is natural to stop the SP-CSI report on PUSCH after UL BWP switching until a new activating DCI with resource allocation for new UL BWP is transmitted again. Note that although the SP-CSI report has stopped, whether it is deactivated still needs to be specified. The two possible ways are as follows:
· Alt-1: SP-CSI report should be deactivated at every UL BWP switching. 
· Alt-2: SP-CSI report is kept activated after UL BWP switching.
For Alt-1, BWP switching essentially serves as an SP-CSI deactivation mechanism. If the SP-CSI report is no more valid after BWP switching, Alt-2 needs an additional deactivation DCI compared with Alt-1. On the other hand, when UL BWP is switched back, Alt-2 would continue SP-CSI reporting without an additional activation DCI needed. To be aligned with the DL BWP switching as case discussed below, Alt-2 is slightly preferred.

Proposal 3: After UL BWP switching, SP-CSI report on PUSCH stops and is kept activated unless a deactivation DCI is received.

In RAN1#91, it was agreed that
Agreement
For aperiodic CSI report triggering, a single set of CSI triggering states are RRC configures, wherein the CSI triggering states can be associated with either candidate DL BWP. A UE is not expected to be triggered with a CSI report for a non-active DL BWP
Further, in RAN1#92 the following conclusion has been achieved.

Conclusion:
· When triggered for aperiodic CSI reporting with an aperiodic trigger state associated with multiple CSI reports:
· Triggered CSI reports associated with non-active BWPs (in the slot of the CSI reference resource) are dropped and are not reported by the UE while the remaining CSI reports associated with active BWPs are reported
In the current specification, each CSI reporting setting is associated with a DL BWP and its linked resource settings have the same DL BWP information. For P-CSI report, after DL BWP switching, the former P-CSI report should stop as the linked CSI-RS resources are no more valid, and the new P-CSI report corresponding to the active DL BWP could start transmitting if there is P-CSI configured.
Similar to A-CSI report, SP-CSI report needs to be activated by MAC CE or DCI before transmission. In our opinion, the above agreement for A-CSI report should also be applied to SP-CSI report. Namely any SP-CSI report corresponding to non-active DL BWP is not transmitted. When activating a SP-CSI activation state associated with multiple SP-CSI reports, those CSI reports associated with non-active BWPs are dropped and are not reported by the UE. Therefore, after DL BWP switching, the SP-CSI report associated with non-active BWP stops and the SP-CSI report corresponding to the active DL BWP starts once a new activation is transmitted. 
As discussed above, there are two possible ways to interpret the stop operation. When multiple SP-CSI reports associated with one activation state belong to different BWPs in different CCs, if SP-CSI report is deactivated at every BWP switching, there may be case that some SP-CSI reports are deactivated while some are not. When gNB wants to activate those SP-CSI reports which are automatically deactivated by BWP switching, the activation command to those already activated SP CSI report may be redundant or conflicts with the former activation command (e.g. different resource allocation). As a result, we prefer that SP-CSI report is kept activated after DL BWP switching.
Proposal 4: After DL BWP switching, the P-CSI report associated with previous DL BWP stops and the P-CSI report corresponding to the active DL BWP could start transmitting if there is P-CSI configured.
Proposal 5: Any SP-CSI report corresponding to non-active DL BWP is not transmitted.
Proposal 6: After DL BWP switching, the SP-CSI report associated with non-active BWP stops and is kept activated unless a deactivation DCI is received.

· CSI reporting using PUCCH
In RAN1 NR#3 meeting, the following proposal on encoding for long PUCCH-based reporting has been agreed:
· Proposal: 
· For wideband or partial-band reporting, use the same solution as short PUCCH
· The same payload irrespective of RI/CRI
· For subband reporting 
· Use solution as for PUSCH (two-part encoding): slide 4 of R1-1715288
· Note: CRI/RI can be decoded first to determine the payload of PMI/CQI 
According to the above agreement, long PUCCH support both wideband and subband CSI reporting. But the agreement has not been fully captured in the current specification [1] for SP-CSI report. 

-----------------------------------------------------Start of TP for 38.214----------------------------------------------------------------
[bookmark: _Toc501048201]5.2.4	CSI reporting using PUCCH
-------------------   omitted  -----------------
A UE shall perform semi-persistent CSI reporting on the PUCCH upon successfully decoding a selection command [10, TS 38.321]. The selection command will contain one or more Reporting Setting Indications where the associated CSI Measurement Links and CSI Resource Settings are configured. Semi-persistent CSI reporting on the PUCCH supports Type I CSI. Semi-persistent CSI reporting on the PUCCH format 2 supports Type I CSI with wideband frequency granularity. Semi-persistent CSI reporting on PUCCH formats 3 or 4 supports Type I CSI with wideband and Ssub-band frequency granularitiesCSI and Type II CSI with wideband frequency granularity. 
--------------------------------------------------------------------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 SP-CSI activation state, which corresponds to one or more SP-CSI report settings. Those SP-CSI(s) corresponding to one SP-CSI activation state could be reported according to one of the following alternatives:
· Alt-1: All the SP-CSI reports corresponding to one activation state have the common periodicity and slot offset. Namely all the SP-CSIs are reported with the same periodicity and slot offset. Then those CSI reports are multiplexed on PUSCH. gNB needs to allocate resources for carrying those CSI reports.
· Alt-2: Each SP-CSI report corresponding to one activation state can have independent periodicity and slot offset. Then gNB has to reserve resources according to the largest payload requirement.
Proposal 2: When the number of SP-CSI activation states is larger than the maximum number of states of the CSI request field, use the combination of RRC+DCI for SP-CSI activation.
Proposal 3: After UL BWP switching, SP-CSI report on PUSCH stops and is kept activated unless a deactivation DCI is received.
Proposal 4: After DL BWP switching, the P-CSI report associated with previous DL BWP stops and the P-CSI report corresponding to the active DL BWP could start transmitting if there is P-CSI configured.
Proposal 5: Any SP-CSI report corresponding to non-active DL BWP is not transmitted.
Proposal 6: After DL BWP switching, the SP-CSI report associated with non-active BWP stops and is kept activated unless a deactivation DCI is received.
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