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1. Introduction
It has been identified during the SI phase [1] that per slot monitoring under high SCSs, i.e., 480 kHz and 960 kHz, might not be a desirable configuration for UE due to the PDCCH monitoring power consumption from relatively short slot duration. Furthermore, under the assumption of per slot monitoring, the associated BD/CCE limit per slot for SCSs higher than 120 kHz might be limited to a small number to accommodate UE capability, e.g., CCE limit per slot less than 16, which leads to degraded scheduling efficiency. To address these two PDCCH monitoring issues, it has been agreed in RAN #90e [2] that UE PDCCH monitoring complexity is considered as one of the enhancements for operation in 52.6GHz to 71GHz with the following aspects for further discussion: blind detection/CCE budget, multi-slot span monitoring, potential limitation to UE PDCCH configuration and capability related to PDCCH monitoring. Our views on those aspects are as follows.   

2. [bookmark: _Ref494794648]PDCCH monitoring enhancement
First of all, it is beneficial to apply existing FR2 design as much as possible for operation in the spectrum of 52.6GHz to 71 GHz in order to reduce spec impact and implementation burden. In our understanding, no issue has been identified for PDCCH monitoring under SCS=120 kHz in SI phase and, therefore, it is desirable to reuse existing PDCCH monitoring design and UE capability for configuration of 120 kHz SCS in the targeted spectrum.

[bookmark: _Ref61377008]Proposal 1: For 120 kHz SCS, no PDCCH monitoring enhancement is needed. The existing FR2 designs and capabilities for PDCCH monitoring of 120 kHz SCS are reused.

For large SCSs (480 kHz and 960kHz), in SI phase, many companies [3][4][5][6] proposed new time units other than per slot or per span for BD/CCE limit, e.g., BD/CCE limits per multi-slot, to address the scaled down per slot BD/CCE limit from shorter slot duration of large SCS configuration and to achieve practical scheduling flexibility with the consideration of Rel-15/16 UE capability. However, BD/CCE limit per new monitoring time unit doesn’t completely address the two UE monitoring complexity issues stated previously without specifying the associated monitoring behavior applied for such BD/CCE limit. For example, without any further configuration restriction, UE can still be configured to monitoring PDCCH in every slots under the capability of BD/CCE limit per multi-slot, which defies the purpose of such enhancement. Moreover, without specifying the PDCCH monitoring configuration applicable for BD/CCE limit of new monitoring time unit, the BD/CCE limit needs to serve for all the possible configuration within the new monitoring time unit, which will complicate the discussion. Therefore, it is necessary to first specify the PDCCH monitoring configurations applied for the new monitoring time unit. With this regard, we propose to limit or at least prioritize the discussion of multi-slot monitoring to the configuration of monitoring PDDCH in the first  slots of every  slots and design the associated new BD/CCE limit accordingly.  An example of () is shown in Figure 1.
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[bookmark: _Ref61525739]Figure 1: Proposed multi-slot monitoring framework example of ()

  

Under this framework, UE should signal gNB the supported combination of () as capabilities and the BD/CCE limits for each () combination should be determined. 

[bookmark: _Ref61526051]Proposal 2: For 480 and 960 kHz SCSs, multi-slot PDDCH monitoring enhancement should limit the discussion to the configuration of monitoring the first  slots in every  slots. The associated UE capabilities and BD/CCE limits should be defined accordingly. 

It is worth mentioning the connection between FG 3-5b and the proposed monitoring framework. In Rel-16, a span notion is introduced and defined as a number of consecutive monitoring occasions within a slot where a UE is configured to monitor PDCCH. FG 3-5b describes the possible combination of () UE can signal as capabilities, where  specifies the minimum symbol gap between the start symbols of every pair of spans and  specifies the maximum number of symbols within each span. It can be clearly seen that the proposed framework and () definition follows the same spirit of span and () by modifying the span definition of consecutive symbols to consecutive slots for PDCCH monitoring and modifying the symbol gap  to slot gap . Therefore, similar to FG 3-5b, supported () should be specified as UE PDCCH monitoring capabilities.  

To design the BD/CCE limit for the combination of (), the legacy per slot monitoring should be discussed first, i.e., (). Although per slot monitoring may not be a desirable monitoring mode, it is still useful in some scenarios, e.g., fall-back mode. Moreover, per slot BD/CCE monitoring limit can provide a reference to benefit the discussion of the BD/CCE limit of new time unit. 

[bookmark: _Ref61526076]Proposal 3: For 480 and 960 kHz SCS, legacy per slot monitoring should be supported and the associated BD/CCE limit should be defined accordingly.

[bookmark: _GoBack]As a consequence of PDCCH monitoring enhancement, another discussed DL enhancement is PDSCH scheduling. In particular, the enhancement of multi-PDSCH scheduled by one DCI has been included in WI to improve data rate under the reduced UE PDCCH monitoring frequency with the help of cross slot scheduling. On the other hand, when the legacy per slot monitoring is configured, same slot scheduling is preferred to maximize the throughput. With the short slot duration of 480 kHz and 960 kHz, it is essential to design a feasible UE behavior of PDCCH monitoring within a slot to realize the same slot scheduling. Therefore, we propose to confine PDCCH monitoring within the first 3 symbols of a slot when per slot monitoring is configured with 480 kHz and 960 kHz SCSs.    

[bookmark: _Ref61861152]Proposal 4: For 480 and 960 kHz SCS, PDCCH monitoring is confined to be within the first 3 symbols of a slot when per slot monitoring is configured.

3. Conclusion
In summary, we have the following proposals:
Proposal 1: For 120 kHz SCS, no PDCCH monitoring enhancement is needed. The existing FR2 designs and capabilities for PDCCH monitoring of 120 kHz SCS are reused.
Proposal 2: For 480 and 960 kHz SCSs, multi-slot PDDCH monitoring enhancement should limit the discussion to the configuration of monitoring the first  slots in every  slots. The associated UE capabilities and BD/CCE limits should be defined accordingly.
Proposal 3: For 480 and 960 kHz SCS, legacy per slot monitoring should be supported and the associated BD/CCE limit should be defined accordingly.
Proposal 4: For 480 and 960 kHz SCS, PDCCH monitoring is confined to be within the first 3 symbols of a slot when per slot monitoring is configured.
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