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1 Introduction
In the last meeting, we have discussed the implicit mapping for a PUCCH resource with the given DL-DCI. However, the consensus was not made due to some technical concerns. In this contribution, we address our view about DTX issue and BWP issue. 
2 Discussion
2.1 DTX issue
The agreements about PUCCH resource mapping is
	Agreements: RAN1-91
· 2-bit ARI jointly with implicit mapping for PUCCH resource allocation:
· > [4] (no more than 8) PUCCH resources can be configured in a resource set.
· The number of PUCCH resources in a resource set is configured.
· If larger than [4], implicit mapping in addition to explicit indication is also used.
· A sub-set within a resource set is indicated by ARI and implicit mapping is used within the sub-set
· No additional RRC impact is necessary.
· Otherwise, 3-bit ARI with up to 8 resources per resource set is supported



The current description of TS 38.213-f00 is 
	A UE can be configured a number of sets of PUCCH resources by higher layer parameter PUCCH-resource-set, where the number of PUCCH resources in each set of PUCCH resources is provided by higher layer parameter PUCCH-resource-set-size and where a PUCCH resource in a set of PUCCH resources is indicated by higher layer parameter PUCCH-resource-index.



It has been an issue if the UE misses the last DL-DCI because the UE is not able to derive the appropriate PUCCH resource indicator (so called PRI). In the case of unpaired spectrum assuming a single serving cell and when the dynamic HARQ-ACK codebook is configured to a UE, the UE does not notice the updated total DAI and the updated counter DAI and thus, the UE builds a wrong HARQ-ACK codebook. In addition, the UE does not detect the updated PRI, and thus, chooses a wrong PUCCH resource in the PUCCH resource subset. The UE determines one PUCCH resource based on the last detected PRI and the last detected CCE index if necessary.
Another example comes from when the carrier aggregation is configured to a UE. Supposing a paired spectrum, the UE may not detect DL-DCI whose counter DAI is the same as the total DAI but may detect the other DL-DCI whose total DAI is same. In this case, the UE cannot derive the correct PRI because the DL-DCI carrying the PRI is lost. Even though the PRI can be obtained from the remaining DL-DCI, the meaning of the lowest CCE index in each serving cell will be different with respect to the used DL numerology and the detected DL CORESET in each serving cell.
The current TS does not complete the UE behaviour to determine an appropriate PRI when and if the lastly transmitted DL-DCI is lost. That is, the UE uses the PRI in the detected DL-DCI whose total DAI represents the biggest and which is lastly detected in terms of serving cell index and slot index and CORESET index if applicable. 
The current agreement includes a PUCCH resource is defined by both explicit PRI and an implicit rule. The lowest CCE index in the DL-DCI is a good example. However, when a carrier aggregation is configured, losing a DL-DCI makes an issue. Each DL-DCI have own CCE index and possibly different PRI. Thus the derived PUCCH resource index can be different depending on which DL-DCI is used. This means that the serving gNB should be ready to receive some or all possible such resources. When two or more DL-DCIs are transmitted whose total DAI are the same, the UE can derive the PUCCH resource from PRI and CCE index in one of DL-DCIs. When this DL-DCI is lost, the UE can possibly use the other DL-DCI and derives the wrong PUCCH resource based on the wrong CCE index. To resolve this problem, the other DL-DCI can have the same explicit information. The UE can use the TPC field in the DL-DCI. In this case, the UE may not be confused of obtaining a PUCCH resource index except when all DL-DCIs having the same total DAI are lost. Still, one of DL-DCIs should keep the meaning of TPC, and its lowest CCE index can still be used to derive the PUCCH resource implicitly.
[bookmark: _Ref503537256][bookmark: _Ref503454080]Proposal 1: The explicit mapping to the PUCCH resource is applied to DL-DCI(s) except the firstly ordered DL-DCI when two or more DL-DCI having the same HARQ-ACK timing is detected.
[bookmark: _Ref503537261][bookmark: _Ref503454001]Proposal 2: The implicit mapping to the PUCCH resource is based on the lastly detected and firstly ordered DL-DCIs.
2.2 BWP issue
The agreements about PUCCH BWP is
	Agreements: RAN1-91
· A UE is not expected to transmit HARQ-ACK if a UE’s active UL BWP is switched between the reception of the corresponding DL assignment and the time of HARQ-ACK transmission at least for the paired spectrum



The current description of TS 38.213-f00 is 
	-	an index in the set of DL BWPs or UL BWPs by respective higher layer parameters DL-BWP-index or UL-BWP-index for paired spectrum operation, or a link between a DL BWP and an UL BWP from the set of configured DL BWPs and UL BWPs by higher layer parameter BWP-pair-index for unpaired spectrum operation;

	If a bandwidth path indicator field is configured in DCI format 1_1, the bandwidth path indicator field value indicates the active DL BWP, from the configured DL BWP set, for DL receptions. If a bandwidth path indicator field is configured in DCI format 0_1, the bandwidth path indicator field value indicates the active UL BWP, from the configured UL BWP set, for UL transmissions. 



In the case of paired spectrum, the DL-DCI does not change the active UL BWP. Suppose that the UL BWP is activated via UL-DCI which comes after DL-DCI and the corresponding PUSCH comes before PUCCH. When UE transmits PUCCH, there is an ambiguity to interpret the active UL BWP. The previous agreement intends to prohibit this scenario. It is noted that the UL BWP can be still changed without dropping HARQ-ACK. According to the agreement, Interpretation 1 and Interpretation 2 seems valid behaviours.
· Interpretation 1: At a PUCCH transmission instance, a UL BWP is not switched after any DL-DCI is transmitted. 
· Interpretation 2: At a PUCCH transmission instance, a UL BWP is allowed to change after any DL-DCI is transmitted and a PUSCH carries the corresponding HARQ-ACK.
[bookmark: _Ref503534624][bookmark: _Ref503454005]Proposal 3: In the paired spectrum, HARQ-ACK can be transmitted via PUSCH if UL BWP is changed after corresponding DL-DCI is received.
In the case of unpaired spectrum, a DL-DCI includes an index to a pair of DL BWP and UL BWP via a BWP indicator and the configured BWP-pair-index. Depending on the traffic condition, a DL BWP should be able to change at every DL-DCI instance. This can also change the UL BWP indirectly. If this change is allowed, then there is an ambiguity to interpret the active UL BWP.
Assuming that the PRI and the CCE index are mapped to the newly active UL BWP, it will probably point to an invalid resource in the newly active UL BWP because the UE may assume a wrong UL BWP. For instance, the frequency hopping is enabled and the newly active UL BWP is not wide enough, then the frequency hopping is not well defined. Clearly, it is not a good solution to prohibit changing active UL BWP. Therefore, the PUCCH is transmitted at the UL BWP that DL-DCI has indicated indirectly, and the PRI and the CCE index are mapped to the indicated UL BWP. 
· Interpretation: In the unpaired spectrum, a UL BWP for PUCCH is indicated in the lastly detected DL-DCI.
In other words, the active UL BWP for PUCCH can be changed after DL-DCI is transmitted. The precise concept for unpaired spectrum when a carrier aggregation is configured would need further discussions.
[bookmark: _Ref503535214][bookmark: _Ref503454008]Proposal 4: In the unpaired spectrum, a UE transmits PUCCH using the indicated UL BWP in the lastly detected DL-DCI.
3 Conclusion
In this contribution, we propose the followings.
Proposal 1: The explicit mapping to the PUCCH resource is applied to DL-DCI(s) except the firstly ordered DL-DCI when two or more DL-DCI having the same HARQ-ACK timing is detected
Proposal 2: The implicit mapping to the PUCCH resource is based on the lastly detected and firstly ordered DL-DCIs.
Proposal 3: In the paired spectrum, HARQ-ACK can be transmitted via PUSCH if UL BWP is changed after corresponding DL-DCI is received.
Proposal 4: In the unpaired spectrum, a UE transmits PUCCH using the indicated UL BWP in the lastly detected DL-DCI.
4 [bookmark: _GoBack]Text proposals
Regarding Proposal 1 and Proposal 2, Section 9 in TS 38.213-f00 does not describe the relevant UE behaviour. The RAN1 needs further detailed proposals to complete the text.
Regarding Proposal 3, we propose to modify the following texts in Section 12 in TS 38.213-f00.
	For paired spectrum operation, a UE is not expected to transmit HARQ-ACK if the UE changes its active UL BWP between a time of a detection of a DCI format 1_1 and a time of a corresponding HARQ-ACK transmission except when the UE transmits PUSCH at the time of the corresponding HARQ-ACK transmission.



Regarding Proposal 4, we propose to add the following texts in Section 12 in TS 38.213-f00.
	In the unpaired spectrum, a UE can transmit HARQ-ACK using a UL BWP indicated in the lastly detected DCI format 1_1.
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