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1. Introduction
In this contribution, we discuss some remaining issues on physical downlink control channel (PDCCH) associated to the draft CR. 
2. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]DCI format 1_0/0_1 monitoring in a Type-3 CSS
A Type-3 CSS can be configured to monitor DCI format 1_0 and 0_0 in PCell, if the higher layer parameter dci-Format0-0-AndFormat1-0 is provided [1]. On the other hand, in some cases the PDCCH candidate of other DCI format in the Type-3 CSS may have the same size as DCI format 1_0 and 0_0, even if the dci-Format0-0-AndFormat1-0 is not configured. For example, if the number of information bits in format 2_2 or 2_3 is less than the payload size of format 1_0, format 2_2 or 2_3 shall be padded to the size of format 1_0. For Type-0/0A/1/2 CSS, it has been agreed that the C-RNTI/CS-RNTI/MCS-RNTI should be monitored together with the broadcast DCI formats [2]. Therefore, it is unclear if this principle is also applied to Type-3 CSS.
In our view, if the higher layer parameter dci-Format0-0-AndFormat1-0 is not provided, it is beneficial for UE not to monitor the DCI format 1_0 and 0_0 in Type-3 CSS from power saving perspective. And if the network indeed needs this flexibility due to some reasons, the network anyway can provide the dci-Format0-0-AndFormat1-0 to the UE. Therefore, we propose that 
[bookmark: _Ref521146463]Proposal 1: A UE monitors DCI format 1_0/0_1 in a type-3 CSS only if dci-Format0-0-AndFormat1-0 is configured for the type-3 CSS. 

3. TCI state for common CORESET
In the LS to RAN1 [3], RAN2 clarify the configuration principle for common and dedicated RRC signaling for the initial DL BWP:
	For the initial BWP, it is NOT possible to use controlResourceSet provided via PDCCH-Config for common search spaces (SIB1, OSI, paging and RA). If it were allowed, PDCCH-ConfigCommon provided via SIB1 would be different from the one via dedicated RRC signalling (RRCReconfiguration). Namely, only controlResourceSetZero or commonControlResourceSet are used for common search spaces configured in PDCCH-ConfigCommon (in SIB1 and ServingCellConfigCommon), whilst controlResourceSets in PDCCH-Config are used for common or UE specific search spaces configured also in PDCCH-Config. There is a fundamental principle that the configuration obtained via broadcast shall be consistent with the one obtained via dedicated signalling. Therefore, PDCCH-ConfigCommon obtained via SIB1 shall be the same as the one obtained via dedicated RRC signalling in ServingCellConfigCommon.

For the other BWPs where SIB1 is not broadcast, given that both PDCCH-ConfigCommon and PDCCH-Config are provided only via dedicated RRC signalling, there is no consistency issue between dedicated and broadcast signalling. Nevertheless, it is not desirable to define the different mechanics between the initial BWP and the other BWPs. Therefore, RAN2 is of opinion that controlResourceSet in PDCCH-Config cannot be used for SIB1, OSI, paging and RA in any BWPs.


As a result, the commonControlResourceSet provided in dedicated RRC signaling for a connected mode UE should be the same as that broadcasted in SIB1. Consequently, it seems not possible to configure a TCI state for this common CORESET in the initial DL BWP. It should be specified how the UE monitors PDCCH in this CORESET.
Before a UE receives a MAC CE activation command, if more than one TCI states are configured, the UE follows the SSB identified during the initial access procedure for QCL assumption. If there is only a single TCI state configured, the UE simply follows that TCI state. However, currently the behavior if no TCI state is provided for a CORESET other than CORESET #0 is unspecified. In our view, if no MAC CE activation command is received for the common CORESET, the most straightforward way is to follow the same rule if more than one TCI states are configured. 
[bookmark: _Ref528511169]Proposal 2: If a UE has not received a MAC CE activation command for the CORESET provided by commonControlResourceSet without TCI states, the UE assumes the DM-RS antenna port associated with PDCCH receptions is quasi co-located with the SS/PBCH block the UE identified during the initial access procedure. 
Further, in the LS RAN2 indicates that although there is no consistency issue for non-initial BWP, RAN2 would like to define a unified mechanism for initial BWP and the other BWP. Consequently, it seems that RAN2 does not allow a common parameter (e.g. IE in PDCCH-ConfigCommon) to refer to a dedicated parameter (e.g. IE in PDCCH-Config or PDSCH-Config), regardless of whether the BWP is initial DL BWP or not. 
If this is the correct understanding, there is no TCI state can be configured for common CORESET in any DL BWP. Such conclusion is not align with the common understanding in RAN1, which should be clarified.
[bookmark: _Ref528511170]Proposal 3: It should be clarified whether the TCI state in PDSCH-Config can be used for commonControlResourceSet in PDCCH-ConfigCommon. 
If this is the correct understanding, there is no TCI state can be configured for common CORESET. Consequently, the option-1 for the TCI state of CORESET #0, as discussed in [4], can be reused for any common CORESET in a cell to activate the TCI state for PDCCH receptions.
[bookmark: _Ref528511172]Proposal 4: If a UE receives a MAC CE activation command for the CORESET provided by commonControlResourceSet, the TCI state ID field in the MAC CE activation command indicates a TCI-state in the PDSCH-Config of the DL BWP. 

4. BD/CCE limit 
It has been discussed in the RAN1#94bis meeting on which SCS is used to determine the BD/CCE limit [5], and the conclusion is that the BD/CCE limit is based on the current active DL BWP. 
	Conclusion:
· It is understood that the BD/CCE limit is based on the current active DL BWP
· Editor to update the spec if necessary
Companies are encouraged to check current RAN1 specification w.r.t. Rel-15 NR-NR DC (e.g., PDCCH blind decode limit, etc) – revisit in RAN1#95


This behavior is desirable at least for non-CA operation. Otherwise, if the SCS of the PCell is determined by a configured BWP, e.g. the BWP with lowest SCS, the BD/CCE limit would be dynamically changed during the PDCCH monitoring due to RRC reconfiguration, for example, adding a new BWP with lower SCS, or deleting the BWP with lowest SCS, etc. It may degrade the performance of UE in single cell operation. Although during the transition time of BWP switching, it may be ambiguous on which SCS is used to determine the BD/CCE limit, this is not a problem in the non-CA operation, because UE is not expected to receive DL signals or transmit UL signals during the transition time. 
On the other hand, in the CA case, the SCS of a deactivated SCell is not clearly defined. One option is to reuse the SCS of the BWP configured by firstActiveDownlinkBWP-Id defined in RAN2 as the active DL BWP after SCell activation, for BD/CCE limit determination for the deactivated SCell. Alternatively, it can be resolved by distributing the BD/CCE limit only among the activated downlink cells, instead of the configured downlink cells. In this case the SCS of a deactivated SCell is irrelevant. Although option-1 reduces the number of available PDCCH candidates, it is simpler than the alternative and acceptable to us in this late stage.
[bookmark: _Ref513665051]Proposal 5: If a secondary cell is deactivated for a UE, the SCS of the BWP indicated by firstActiveDownlinkBWP-Id of the secondary cell is used for determining the total number of PDCCH candidates and non-overlapped CCEs. 
In the case of NR-NR DC, it seems more straightforward to define the maximum number of CA capability for PDCCH per cell group. As a result, the BWP or cell activation/deactivation can be performed per cell group, and dynamic interaction between MN and SN are not needed. It is not an optimal solution, but is a simplest solution similar to the EN-DC case. 
[bookmark: _Ref528516281]Proposal 6: The maximum number of CA capability for PDCCH is defined per cell group of a UE for NR-NR DC.

5. Conclusion
In the contribution, we discuss the remaining issues on PDCCH and propose that,
Proposal 1: A UE monitors DCI format 1_0/0_1 in a type-3 CSS only if dci-Format0-0-AndFormat1-0 is configured for the type-3 CSS.
Proposal 2: If a UE has not received a MAC CE activation command for the CORESET provided by commonControlResourceSet without TCI states, the UE assumes the DM-RS antenna port associated with PDCCH receptions is quasi co-located with the SS/PBCH block the UE identified during the initial access procedure.
Proposal 3: It should be clarified whether the TCI state in PDSCH-Config can be used for commonControlResourceSet in PDCCH-ConfigCommon.
Proposal 4: If a UE receives a MAC CE activation command for the CORESET provided by commonControlResourceSet, the TCI state ID field in the MAC CE activation command indicates a TCI-state in the PDSCH-Config of the DL BWP.
Proposal 5: If a secondary cell is deactivated for a UE, the SCS of the BWP indicated by firstActiveDownlinkBWP-Id of the secondary cell is used for determining the total number of PDCCH candidates and non-overlapped CCEs. 
Proposal 6: The maximum number of CA capability for PDCCH is defined per cell group of a UE for NR-NR DC.
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