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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, we provide our views on the remaining issues regarding the multi-TRP/panel DL transmission, one is the dynamic BWP operation and the other one is the power control for PUCCH transmission targeting different TRPs. 
discussion
BWP operation for multi-DCI based multi-TRP transmission
A UE can only transmit or receive in a single BWP. BWP switching is supported in Rel-15 based on DCI format 0_1/1_1 or higher layer configured timer. Two BWP switching indications can be received by one UE in a slot for multi-DCI based multi-TRP transmission, the corresponding UE behavior should be defined. For timer-based BWP switching, UE behaviour may also different if different DCIs are received from different TRPs.
For the DCI based BWP switching, the BWP switching command may be firstly coordinated among TRPs and the UE does not expect to receive multiple DCIs in the same slot indicating different DL or UL BWP changes. 
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]If a UE detects two DCIs indicating a same active DL BWP change in a same slot, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the DCI that indicates a DL BWP change in a scheduling cell until the beginning of a slot indicated by the smaller slot offset value of the time domain resource assignment fields in the two DCI as illustrated in Figure 1.


[bookmark: _Ref19022624]Figure 1 Multi-DCI based BWP switching with ideal coordination.

Proposal 1: If a UE detects two DCIs indicating a same active DL BWP change in a same slot, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the DCI until the beginning of a slot indicated by the smaller slot offset value of the time domain resource assignment fields in the two DCI.
If a UE receives two DCIs indicating different DL BWP changes in a same slot, he UE will only follow the BWP changes indicated by one DCI and ignore the other DCI and the corresponding scheduling PDSCH(s). One principle is that the UE always follow the DL BWP indication carried by the DCI transmitted from the CORESET configured with a lower CORESETPoolIndex value if configured or the DCI transmitted from the CORESET with a lower CORESET-ID and the other DCI and the corresponding PDSCH(s) will be ignored. So we have the following proposal:
Proposal 2: When a UE detects two DCIs indicating different DL BWP changes in the same slot, the UE follows the DL BWP switching indicated by the DCI transmitted from the CORESET configured with a lower CORESETPoolIndex.
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]For timer based BWP activation/deactivation in Rel-15, and a timer value is configured by the higher layer parameter bwp-InactivityTimer and the timer is running, the UE decrements the timer at the end of a subframe for FR1 or at the end of a half subframe for FR2 if for FR2 if the UE does not detect a DCI format 1_1 for paired spectrum or if the UE does not detect a DCI format 1_1 or DCI format 0_1 for unpaired spectrum during the interval. The UE switches to the default DL BWP from an active DL BWP when the timer expires. 
For the M-DCI based M-TRP DL transmission, one question is when the UE will restart the timer. One option is that the UE will restart the timer upon detect a DCI format 1_1 transmitted from any TRP and another option is that the UE only restart the timer upon detect a DCI format 1_1 transmitted from a specify TRP. And we think which option should be employed can be configured by the network, so we have the following proposal: 
Proposal 3: The network can configure the UE to restart the timer upon detecting a DCI format 1_1 transmitted from any TRP or a specific TRP during a subframe in FR1 or a half subframe in FR2.
For the option that the UE only restart the timer upon detect a DCI format 1_1 transmitted from a specify TRP, the index configured for each CORESET can be used for TRP distinguishing. So we have the following proposal:
Proposal 4: The UE can only restart the timer upon detecting a DCI format 1_1 transmitted from a CORESET configured with a lower CORESETPoolIndex value.

Power control for PUCCH
In single-TRP, the power control parameter and PUCCH resource are associated based on the higher layer parameter PUCCH-spatialRelationInfo activated for each PUCCH resource. Each PUCCH resource can obtain its corresponding P0, PathlossReferenceRS and closeLoopIndex according to the activated PUCCH-spatialRelationInfo by the dedicated MAC CE.
In multi-TRP, one or two PUCCH resources can be transmitted in a same slot targeting different TRP. It is not reasonable to use one set of power control parameter for all PUCCH resources targeting different TRPs. Independent power control including the open loop power control parameters and TPC command for different PUCCH resource for different TRPs are required to cope with the different channel conditions. For FR1, gNB can only configured one PathlossReferenceRS, while the higher layer parameter PUCCH-spatialRelationInfo is not configured. In Rel-15 the UE obtains the PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 0 in PUCCH-PathlossReferenceRS where the RS resource is either on a same serving cell or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking. This should be enhanced for the multi-TRP scenario to enable multiple PathlossReferenceRS for different PUCCH resources targeting different TRPs. We provide the following solution:
Proposal 5: When a UE is configured with multi-DCI based multi-TRP transmission, the UE expects to be configured with at least two PUCCH-PathlossReferenceRS. If the UE is not provided PUCCH-SpatialRelationInfo, the UE obtains the referenceSignal value for the PUCCH resources associated with CORESETPoolIndex=0 in PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 0 in PUCCH-PathlossReferenceRS, and obtains the referenceSignal value for the PUCCH resources associated with CORESETPoolIndex=1 in PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 1 in PUCCH-PathlossReferenceRS, where the RS resource is either on a same serving cell or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking

TPC command carried by DCI format 1_0/1_1 is only apply to the scheduled PUCCH resources indicated by the PUCCH resource indicate field in the DCI, which can be used again in Rel-16 for M-TRP scenario. However, for TPC command carried by DCI format 2_2, different TPC command may only apply to a set of PUCCH resource. How to determine the correspondence between multiple TPC commands and different PUCCH resources for different TRPs should be specified. 
TPC command for PUCCH is carried by DCI format 2_2, if DCI format 2_2 can be transmitted by any TRP, one solution is the TPC command transmitted by one TRP only apply to the PUCCH resources targeting this TRP. So we have the following proposal:
Proposal 6: The TPC command carried by the DCI format 2_2 only applies to the PUCCH resources associated with the same CORESETPoolIndex value as configured for the CORESET transmitting the DCI.
Considering that DCI format 2_2 can only be transmitted from the common search space (CSS) and one TRP may not be configured with CSS, one more general solution is to introduce additional TPC field in the DCI format 2_2 for a CC for a UE, and each TPC field is associated with a CORESETPoolIndex. So we have the following proposal:
Proposal 7: Two TPC command field can be configured and indicated for a UE for a CC where each of them is associated with a CORESETPoolIndex. The TPC command carried by one TPC command field in the DCI format 2_3 only applies to the PUCCH resources associated with the same CORESETPoolIndex 

Conclusion
We have discussed the remaining issues for multi-TRP/multi-panel DL transmission. Our proposals are summarized below:
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Proposal 1: If a UE detects two DCIs indicating a same active DL BWP change in a same slot, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the DCI until the beginning of a slot indicated by the smaller slot offset value of the time domain resource assignment fields in the two DCI.
Proposal 2: When a UE detects two DCIs indicating different DL BWP changes in the same slot, the UE follows the DL BWP switching indicated by the DCI transmitted from the CORESET configured with a lower CORESETPoolIndex.
Proposal 3: The network can configure the UE to restart the timer upon detecting a DCI format 1_1 transmitted from any TRP or a specify TRP during a subframe in FR1 or a half subframe in FR2.
Proposal 4: The UE can only restart the timer upon detect a DCI format 1_1 transmitted from a CORESET configured with a lower CORESETPoolIndex value.
Proposal 5: When a UE is configured with multi-DCI based multi-TRP transmission, the UE expects to be configured with at least two PUCCH-PathlossReferenceRS. If the UE is not provided PUCCH-SpatialRelationInfo, the UE obtains the referenceSignal value for the PUCCH resources associated with CORESETPoolIndex=0 in PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 0 in PUCCH-PathlossReferenceRS and obtains the referenceSignal value for the PUCCH resources associated with CORESETPoolIndex=1 in PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 1 in PUCCH-PathlossReferenceRS where the RS resource is either on a same serving cell or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
Proposal 6: The TPC command carried by the DCI format 2_2 only applies to the PUCCH resources associated with the same CORESETPoolIndex value as configured for the CORESET transmitting the DCI.
Proposal 7: Two TPC command field can be configured and indicated for a UE for a CC where each of them is associated with a CORESETPoolIndex. The TPC command carried by one TPC command field in the DCI format 2_3 only applies to the PUCCH resources associated with the same CORESETPoolIndex.
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