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1 Introduction
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]The current specification (TS 38.213 v15.2.0 section 9.2.5) describes a rule to merge overlapped PUCCHs. The rule ends up with a single PUCCH carrying all UCIs if some conditions are met. However, regarding the dynamic SFI (TS 38.213 v15.2.0 section 11.1) to this merging procedure, we believe that we need more descriptions about dynamic SFI in the section 9.2.5, which is about the interaction between the UCI multiplexing rule and the dynamic SFI. In this contribution, we discuss UCI multiplexing with the dynamic SFI.
2 Discussion
Following the current specification (TS 38.213 v15.2.0 section 11.1), UE transmits PCSI and/or SR at only UL symbols, and transmits HARQ-ACK at DL/FL symbols. When the UCI consists of PCSI and/or SR, the PUCCH can be dropped due to overlapped FL symbols. However, UE transmits PUCCH on those overlapped FL symbols if UCI contains HARQ-ACK. 
In other section (TS 38.213 v15.2.0 section 9.2.5), the current UE behaviour multiplexes all UCI bits satisfying particular timeline conditions. The multiplexed UCIs can form one PUCCH resource which may overlap FL/DL symbols depending on the received dynamic SFI. If multiplexed UCI contains dynamically scheduled HARQ-ACK, then a FL symbol is regarded as an UL symbol. Otherwise, a FL symbol is not considered as an UL symbol. We have two alternatives when to apply dynamic SFI. The first alternative is to multiplex all relevant UCIs and apply the dynamic SFI to the final PUCCH resource. The second alternative is that UE adjusts the UCI payload if the derived PUCCH resource is not able to transmit. We rephrase these alternatives below.
· Alt 1: Drop all UCIs, if the combined PUCCH is invalid in terms of the dynamic SFI.
· Alt 2: Drop some of UCI until the associated PUCCH is valid in terms of the dynamic SFI. 
The Alt 1 is a simple solution but it loses all UCI bits, whereas the Alt 2 can deliver a part of UCI bits. We believe that sending some information is desirable instead of sending nothing, and in this case we suggest that the maximal PUCCH resource should be determined. This means that some dropping rule is needed to adjust/drop some of UCI payload. Thus, in Alt 2, UE applies this dropping rule to reduce the UCI payload until UE can transmit the associated PUCCH resource in terms of the received dynamic SFI.
We would propose such dropping rule as the ordering rule about UCI multiplexing for one PUCCH resource is available in the current specification (TS 38.213 v15.2.0 section 9.2.5). After merging loops are terminated and if the combined PUCCH resource has overlapped DL symbols, the lastly added UCI bits are dropped. The UE repeats this until the combined PUCCH resource has no overlapped DL symbols.
When higher-layer configured PUCCH resources are overlapped, a priority/multiplexing rule is also available in the current specification. As we describe above, if the multiplexed PUCCH resource is not valid in terms of the dynamic SFI, then UE can drop all UCI bits (Alt 1) or transmit some UCI bits (Alt 2).
The Alt 1 is very simple to apply, however, the Alt 2 requires more clarifications. When UE is not configured with multi-CSI-PUCCH-ResourceList, UE choose one or two CSI reports whose PUCCH resources not overlapping each other. The Alt 1 applies the dynamic SFI on top of final PUCCH resources carrying CSI reports. To consider the dynamic SFI, the Alt 2 requires UE to search for one or two CSI reports whose PUCCH resources are both valid and not overlapping each other, which can be less prioritized in terms of the reporting ordering. 
[bookmark: _Ref521418431][bookmark: _Ref525747688]When UE is configured multi-CSI-PUCCH-ResourceList, UE can use one of J PUCCH resources. However, if the dynamic SFI tells UE that the PUCCH resources in the List is invalid, then UE may drop some of CSI reports by finding valid PUCCH resource(s) of each CSI reporting, instead of dropping all CSI reports. The selected CSI reports and their corresponding PUCCH resources should be valid and not overlapping each other.
In our understanding, either alternative should be captured in the specification. If we adopt the Alt 1, then the specification can describe that the final PUCCH resource after all UCI multiplexing procedure is tested whether or not to transmit via the dynamic SFI. If we adopt the Alt 2, then it needs to capture the procedure how the UE adjust the appropriate UCI payload whose corresponding PUCCH resource can be transmitted following the dynamic SFI. In our view, the Alt 2 is preferred because UE can transmit some of UCI payload.
[bookmark: _Ref525943444]Proposal 1: When the merged final PUCCH resource is not valid due to the dynamic SFI, adjust the PUCCH resources, i.e., drop some of UCI payload until the merged PUCCH becomes valid.
3 Conclusion
In this contribution, we consider the UCI multiplexing rule when dynamic SFI is received. We discussed two alternatives, and propose the following.
[bookmark: _GoBack]Proposal 1: When the merged final PUCCH resource is not valid due to the dynamic SFI, adjust the PUCCH resources, i.e., drop some of UCI payload until the merged PUCCH becomes valid.
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