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1 Introduction
Following RAN1 #90bis, much progress was made by email discussion towards the finalization of the PDCCH design. However, many aspects remain open. In this document, we provide our views on some of these open issues. The discussion follows the list of open issues that has been distributed by the PDCCH feature lead prior to RAN1 #91.
2 Remaining details on PDCCH structure
2.1 RRC parameters for CORESET configuration 
The NR RRC L1 parameter spreadsheet currently captures the following two parameters: 
· CORESET-start-symb
· Montoring-symbols-PDCCH-within-slot
In our view, these two parameters are redundant. Looking at the example in Figure 1, there are three CORESETs, each occurring twice within a slot. Hence, the bitmap of length 14 in Montoring-symbols-PDCCH-within-slot would look as follows:
· QCL1: 1 0 0 0 0 0 0 1 0 0 0 0 0 0 

· QCL2: 0 1 0 0 0 0 0 0 1 0 0 0 0 0 

· QCL3: 0 0 1 0 0 0 0 0 0 1 0 0 0 0
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Figure 1: Example CORESET configuration
Hence, the bitmap in Montoring-symbols-PDCCH-within-slot already encodes any arbitrary starting symbol for a CORESET and CORESET-start-symb is no longer needed.
Proposal 1: The bitmap in Montoring-symbols-PDCCH-within-slot already encodes any arbitrary starting symbol for a CORESET and CORESET-start-symb is no longer needed
2.2 Possible support of PDCCH monitoring window
The NR initial access procedure defines two parameters, namely, the RMSI PDCCH monitoring window duration x and the RMSI PDCCH monitoring window periodicity y. It was proposed to introduce a similar concept for the UE-specific search space and associated RNTIs. In our view, there is no obvious use case for such a feature and the need for such a PDCCH monitoring window for UE-specific PDCCHs is not clear. Hence, we propose this feature is not supported.
Proposal 2: A PDCCH monitoring window is not defined except for RMSI delivery and possibly the RACH procedure

2.3 Possible support of aggregation level 16
There is currently a discussion on-going whether aggregation level 16 should be supported. The NR PDCCH was designed with very limited simulation of its coverage. Hence, we prefer to specify aggregation level 16 as part of NR Rel. 15.
Proposal 3: NR PDDCH supports aggregation level 16

2.4 Interaction between CORESET and DL BWP
Generally, the DCI size depends on the number of addressable PRBs that it can schedule for a PDSCH or PUSCH transmission. The NR BWP feature allows for dynamic switching between narrowband and wideband BWPs. For example, during times when the UE only monitors for PDCCH transmissions but is not scheduled with any data, it can configure its RF front-end with an RF bandwidth corresponding to the CORESET bandwidth for utmost energy savings. When data arrives at the gNB MAC buffer, the UE can be served with said data using a wideband BWP following a certain transition time that lets the UE expand its RF front-end. 
If the RB indexing was not based on the BWP associated with the CORESET, the DCI would always have to cater to the largest possible resource allocation thereby unnecessarily increasing the DCI size. Hence, we propose that for a CORESET configured by UE-specific RRC signaling, RB indexing for CORESET resource allocation is per DL BWP associated with the CORESET. In other words, the DCI size depends on the active BWP and narrow BWPs will result in smaller DCI sizes. 
Proposal 4: For a CORESET configured by UE-specific RRC signaling, RB indexing for CORESET resource allocation is per DL BWP associated with the CORESET

2.5 Maximum number of CORESETs for UE-specific search space
Before deciding the maximum number of CORESETs, it should be discussed whether CORESETs are configured as part of a BWP or independently. For example, N CORESETs and M BWPs could be configured separately, whereby the network ensures that all CORESETs are within at least one BWP. Alternatively, up to L CORESETs could be configured per BWP. In our view, these details can be left to RAN2 in line with the draft LS to be sent to RAN2 together with the RRC parameter spreadsheet. From a RAN1 perspective, it should only matter what the maximum number of CORESETs per BWP should be. In addition, it should be clarified whether said number comprises all QCL assumption or whether it is defined per QCL assumption. In our view, there should be at least two CORESETs for two QCL assumptions in a BWP
Proposal 5: At least two CORESETs for two QCL assumptions are supported per BWP

3 Conclusion

In this document, we presented our views on some of these open issues that have been distributed by the PDCCH feature lead prior to RAN1 #91. The following is proposed: 
Proposal 1: The bitmap in Montoring-symbols-PDCCH-within-slot already encodes any arbitrary starting symbol for a CORESET and CORESET-start-symb is no longer needed
Proposal 2: A PDCCH monitoring window is not defined except for RMSI delivery and possibly the RACH procedure

Proposal 3: NR PDDCH supports aggregation level 16
Proposal 4: For a CORESET configured by UE-specific RRC signaling, RB indexing for CORESET resource allocation is per DL BWP associated with the CORESET

Proposal 5: At least two CORESETs for two QCL assumptions are supported per BWP
