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1 Introduction
In RAN1#AH1801 meeting [1], the following agreements were achieved:
· 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
· Support configuring the UE with J>=1 PUCCH resource configuration per UL BWP candidate used for carrying multiple CSI reports (associated with a PUCCH resource config (Format 2/3/4 and its Maximum Code rate))
· In case the PUCCH resources for two or more PUCCH-based CSI reports collide (at least partially overlap in time), the colliding CSI reports with the highest priorities are carried in a multi-CSI PUCCH resource and remaining CSI reports are dropped
· The number of included CSI reports is determined by the configured maximum code rate of the multi-CSI PUCCH resource 
· This applies to CSI only transmission on PUCCH, i.e. not multiplexed with HARQ-ACK
· The PUCCH resource for carrying multiple CSI reports does not need to be configured to a UE
· FFS if periodicity of multi-CSI resource needs to be defined
· FFS value of J
· Exact mechanism TBD in RAN1#92
· The terminologies for Low Complexity CSI and High Complexity CSI are changed to Low Latency CSI and High Latency CSI, respectively
· For CSI computation capability,
· Two CSI latency classes are supported. 
· Low Latency CSI class is defined as WB CSI including maximum 4 ports
· Only applicable for Type-I codebook or when PMI is not configured
· High Latency CSI class is defined as the superset of all CSI that is supported by the UE
Above does not apply for L1 RSRP
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According to previous discussion and agreement, each PUCCH-based CSI report is higher layer configured with a PUCCH resource for reporting. When multiple CSI reports are reported in the same slot, PUCCH collision can happen, either partially overlapped or fully overlapped. Therefore, a multi-CSI PUCCH is needed to handle this situation and carry the colliding CSI reports. 
However, it is not necessary to configure a multi-CSI PUCCH resource additional to the existing PUCCH resources, since implicit methods can be used to derive a multi-CSI PUCCH based on certain rule at UE when collision happens. Straightforwardly, it can select one CSI PUCCH from all the configured colliding CSI PUCCHs as the multi-CSI PUCCH. There are several options to derive the multi-CSI PUCCH from the configured CSI PUCCHs implicitly.
· Option A: A multi-CSI PUCCH is determined by the CSI PUCCH with the largest capacity among all the colliding CSI-PUCCHs.
· Option B: A multi-CSI PUCCH is determined by the CSI PUCCH with the latest starting or earliest ending occasion of colliding CSI-PUCCHs.
· Option C: A multi-CSI PUCCH is determined by the CSI-PUCCH with the prioritized CSI-PUCCH format.
Option A is beneficial to carry CSI reports as many as possible, and reduce chances of dropping a CSI report. The CSI reports of higher priority are carried in such a multi-CSI PUCCH, and those of lower priority can be dropped if necessary. However, this option does consider the timing issue of CSI reporting. The timing of CSI reports originally on the dropped CSI PUCCH are shifted, either moved ahead or being delayed. Although such timing shifts may be acceptable for most of CSI reports, some of high-latency CSI reports, as greed, which requires more CSI computation time, may fail for being shifted, since their latency is measured in number of symbols.
Option B is more flexible in handling the timing of CSI reports. If a multi-CSI PUCCH is derived as the CSI PUCCH with the latest starting occasion among all configured colliding CSI-PUCCHs, all CSI reports of different latency classes can meet the timing requirement and be shifted successfully. In another case, if a multi-CSI PUCCH is derived as the CSI PUCCH with the earliest ending occasion among all configured colliding CSI-PUCCHs, a minimum CSI reporting latency can be expected, which is beneficial for a fast CSI reporting. 
Option C is similar to LTE mechanism, a specific PUCCH format, either format 2, 3 or 4, is configured as multi-CSI PUCCH. When collision happens, that specific PUCCH format, if configured, can be used to carry the multi-CSI reports. For example, long PUCCH may be preferred to short PUCCH when collision happens.
Proposal 1: A multi-CSI PUCCH is selected from one of the colliding PUCCHs by considering the PUCCH capacity and reporting latency.
3 Collision between Multi-CSI PUCCH and HARQ PUCCH
In previous discussions, the multi-CSI PUCCH has been derived not considering the collision with HARQ/SR. However, such a collision between HARQ/SR and multi-CSI cannot be avoided, similar to LTE Rel-13, the mechanism for multiplexing HARQ/SR and multi-CSI on a PUCCH in the case of collision needs also to be discussed. 
Proposal 2: Support multiplexing HARQ/SR and multi-CSI on a PUCCH resource in the case of partial collision.
According to NR spec, a UE is configured with several PUCCH resource sets where each set contains 4 or 8 PUCCH resources for carrying HARQ bits. A UE firstly determines a PUCCH resource set based on UCI size, and then follows the DCI indication (e.g., explicitly and/or implicitly) to select a PUCCH resource from the determined PUCCH resource set. 
If the determined HARQ PUCCH resource is a format 2, 3, or 4, and colliding with a multi-CSI PUCCH, the multi-CSI reports can be carried on the HARQ PUCCH resource if supported by higher layer configuration, e.g., RRC parameter PUCCH-F2/F3/F4-simultaneous-HARQ-ACK-CSI is set “TRUE”. This scenario is similar to LTE Rel-13.
However, it should be noted that in NR, a PUCCH resource set may contain both short PUCCH and long PUCCH, while the RRC parameters PUCCH-F2/F3/F4-simultaneous-HARQ-ACK-CSI are set in a per PUCCH format basis. It means that the DCI indication for determining a PUCCH resource may select one HARQ PUCCH with RRC parameter PUCCH-F2/F3/F4-simultaneous-HARQ-ACK-CSI set “FALSE”. In this case, the multi-CSI report needs to be dropped.
Observation 1: The DCI indicated HARQ PUCCH resource in a PUCCH resource set determined by a UE may be in a PUCCH format being disabled by higher layer configuration to carry CSI report simultaneously.
To avoid such cases where CSI reports are undesirably dropped, a multi-CSI PUCCH should be derived further considering the DCI indication when colliding with the HARQ/SR PUCCH.
Proposal 3: NR should support deriving a multi-CSI PUCCH by jointly considering the DCI indication when colliding with HARQ/SR PUCCH.

4 Conclusion
This contribution provided our proposals for beam reporting in NR. And particularly, there are:
[bookmark: _GoBack]Proposal 1: A multi-CSI PUCCH is selected from one of the colliding PUCCHs by considering the PUCCH capacity and reporting latency.
Proposal 2: Support multiplexing HARQ/SR and multi-CSI on a PUCCH resource in the case of partial collision.
Observation 1: The DCI indicated HARQ PUCCH resource in a PUCCH resource set determined by a UE may be in a PUCCH format being disabled by higher layer configuration to carry CSI report simultaneously.
Proposal 3: NR should support deriving a multi-CSI PUCCH by jointly considering the DCI indication when colliding with HARQ/SR PUCCH.
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