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In this tdoc, we identify the following remaining issues of PDCCH in Rel-15 NR. 
· CP type of CORESET#0
· DCI budge size in cross carrier scheduling
· [bookmark: _GoBack]CORESET configuration in cross carrier scheduling
2 Discussion
2.1 CP type of CORESET#0
Based on UE procedure for monitoring Type0-PDCCH common search space in Section 13 of TS 38.213, the SCS of the CORSET for Type0-PDCCH search space (i.e., CORESET#0) can be 60 kHz. For 60 kHz, the CP type can be normal or extended. However, in RAN1 specifications, it is not stated how to determine the CP type of CORESET#0.
According to Rel-15 UE features list, the support of extended CP is an optional UE feature. Therefore, the CP type of CORESET#0 should be always normal, otherwise UEs without extended CP capability cannot complete initial access through such CORESET#0. We think this should be stated in specification instead of simply inferring from UE feature optionality.
Proposal 1: CP type of CORESET #0 is always normal.
Proposal 2: If Proposal 1 is agreed, adopt following TP for TS 38.213 Subclause 13.
------------------------------------------ Spec text starts for TS 38.213 section 13 --------------------------------------------







If during cell search a UE determines that a control resource set for Type0-PDCCH common search space is present, as described in Subclause 4.1, the UE determines a number of consecutive resource blocks and a number of consecutive symbols for the control resource set of the Type0-PDCCH common search space from the four most significant bits of pdcch-ConfigSIB1 as described in Tables 13-1 through 13-10 and determines PDCCH monitoring occasions from the four least significant bits of pdcch-ConfigSIB1, included in MasterInformationBlock, as described in Tables 13-11 through 13-15. The control resource set of the Type0-PDCCH common search space has normal CP if the subcarrier spacing of the PDCCH is 60 kHz.  and  are the SFN and slot index within a frame of the control resource set based on subcarrier spacing of the control resource set and  and  are the SFN and slot index based on subcarrier spacing of the control resource set, respectively, where the SS/PBCH block with index  overlaps in time with system frame  and slot . 
------------------------------------------ Spec text ends for TS 38.213 section 13 --------------------------------------------
2.2 DCI budge size in cross carrier scheduling
The number of different DCI sizes has the following restriction
· the total number of different DCI sizes monitored per slot is no more than 4 for the cell, and 
· the total number of different DCI sizes with C-RNTI monitored per slot is no more than 3 for the cell
The bandwidth used for frequency domain resource assignment in DCI is adaptive to enforce the restriction. This leads to a difficulty in implementation when cross carrier scheduling is used.
Consider a cross carrier scheduling scenario where Cell 0 is a scheduling cell and Cell 1 is the scheduled cell. For Cell 1, PDCCH candidates in dedicated search space set are monitored in Cell 0, while PDCCH candidates in common search space set are monitored in Cell 1. To be aware of whether the number of DCI sizes exceed the restriction, DCI sizes for PDCCH candidates monitored in different cells should be collected. This results in inefficient implementation. To avoid this problem, it is proposed a rule adopted for PDCCH BD/CCE overbooking is reused. Specifically, the network ensures DCI size over-budge will not occur in SCell when cross carrier scheduling is used. 
Proposal 3: The network ensures DCI size over-budge will not occur in SCell when cross carrier scheduling is used.
2.3 CORESET configuration in cross carrier scheduling
In RAN1#94, it was identified that, for cross carrier scheduling, the number of PDCCH candidates in the scheduled cell should not be always equal to those of the scheduling cell. 
Besides the number of PDCCH candidates in search space set configuration, the parameter tci-PresentInDCI in CORESET configuration can also be considered. This parameter is relevant to the TCI of PDSCH in the scheduled cell, and the presence of TCI indication for PDSCH should depend on the propagation environments of each cell. Thus, it is questionable tci-PresentInDCI of the scheduled cell follows the value configured for the scheduling cell. 
Proposal 4: Discuss whether, in cross carrier scheduling, the configuration for tci-PresentInDCI of the scheduled cell follow that of the scheduling cell.
3 Conclusion
In this todc, we identified some remaining issues of PDCCH in Rel-15 NR. We had the following proposals.
Proposal 1: CP type of CORESET #0 is always normal.
Proposal 2: If Proposal 1 is agreed, adopt following TP for TS 38.213 Subclause 13.
------------------------------------------ Spec text starts for TS 38.213 section 13 --------------------------------------------







If during cell search a UE determines that a control resource set for Type0-PDCCH common search space is present, as described in Subclause 4.1, the UE determines a number of consecutive resource blocks and a number of consecutive symbols for the control resource set of the Type0-PDCCH common search space from the four most significant bits of pdcch-ConfigSIB1 as described in Tables 13-1 through 13-10 and determines PDCCH monitoring occasions from the four least significant bits of pdcch-ConfigSIB1, included in MasterInformationBlock, as described in Tables 13-11 through 13-15. The control resource set of the Type0-PDCCH common search space has normal CP if the subcarrier spacing of the PDCCH is 60 kHz.  and  are the SFN and slot index within a frame of the control resource set based on subcarrier spacing of the control resource set and  and  are the SFN and slot index based on subcarrier spacing of the control resource set, respectively, where the SS/PBCH block with index  overlaps in time with system frame  and slot . 
------------------------------------------ Spec text ends for TS 38.213 section 13 --------------------------------------------
Proposal 3: The network ensures DCI size over-budge will not occur in SCell when cross carrier scheduling is used.
Proposal 4: Discuss whether, in cross carrier scheduling, the configuration for tci-PresentInDCI of the scheduled cell follow that of the scheduling cell.
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