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1. Introduction
The WID for extending current NR operation to 71 GHz [1] was revised in RAN#93e. Accompanying other items, the PDCCH monitoring should be enhanced for NR operation in FR2-2. In the RAN1#107bis-e, the following conclusions and agreements were achieved [2].
Conclusion
Single-slot PDCCH monitoring for 480 kHz and 960 kHz is not supported. 

Conclusion
A duration of more than 3 OFDM symbols for PDCCH with 480/960 kHz SCS is not supported in Rel-17.

Agreement
For search space set configuration of multi-slot PDCCH monitoring:
· monitoringSlotPeriodicityAndOffset and duration are appended with "-r17", and
· For monitoringPeriodicityAndOffset-r17
· The values represent slots
· Add periodicity values {32,64,128,5120,10240,20480} to the existing values in monitoringSlotPeriodicityAndOffset
· Note: Total list of supported periodicity values: {1,2,4,5,8,10,16,20,32,40,64,80,128,160,320,640,1280,2560,5120,10240,20480}
· For each periodicity value Xp
· The value range for the offset O is {0 .. Xp-1} slots
· Note: There may be no need to introduce the term "Xp" in the specifications
· The configured periodicity at least for Group (1) SSs is restricted to be an integer multiple of Xs slots
· FFS: details of offset
· For duration-r17
· The values represent slots
· The value range is { 8, 12, …, 20476}
· The configured duration is restricted to be an integer multiple of Xs slots at least for Group (1) SSs
· FFS: need to revise the definition of duration
· monitoringSymbolsWithinSlot applies to each slot in a slot group configured for multi-slot PDCCH monitoring
· Note: This parameter can be directly re-used from earlier releases.
· Introduce new parameter monitoringSlotsWithinSlotGroup-r17
· Working assumption:
· The size is 8 bits
· Each bit in monitoringSlotsWithinSlotGroup-r17 represents a slot in a slot group
· A slot in the slot group is configured for multi-slot PDCCH monitoring if the corresponding bit in the slot group is set to '1'
· Note: Further configuration of the monitoring symbols in such a slot is done by monitoringSymbolsWithinSlot
· The slots indicated in the bitmap should be consecutive at least for Group (1) SSs

Conclusion
Keep r17monitoringcapability in 38.213, and work on the potential RAN1 spec impact at RAN1#108e.

Agreement
Clarify earlier agreement as follows:
· A UE capable of multi-slot monitoring mandatorily supports monitoring Group (2) SSs according to FG 3-1 within each of the Xs slots of a slot-group, such that:
· For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the monitoring occasion can be any OFDM symbol(s) of each slot, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, or 2 CSS configurations within a single span of three consecutive OFDM symbols within each slot of the slot group.
· Continue discussion on whether or not introducing other limitation for Group (2) SSs in RAN1#108-e.

Conclusion
The SSSG switching timer is in units of slots.

Conclusion
Potential indications of UE capability related to a limited support of cross-carrier scheduling e.g. as a function of |μPDCCH − μPDSCH| can be discussed as part of the UE capability discussion.

To implement the PDCCH monitoring enhancements, necessary configurations are not provided yet. We will discuss the remaining issues related to the PDCCH monitoring enhancements in this contribution. 
2. Discussion
2.1 Search space configuration
In FR1 and FR2-1, the search space configuration for PDCCH monitoring, have following parameters. These parameters make the search space extremely flexible, which is able to be configured to monitor the PDCCH in diverse NR scenarios.
SearchSpace ::=                         SEQUENCE {
…                                      
monitoringSlotPeriodicityAndOffset      CHOICE {
        sl1                                     NULL,
        sl2                                     INTEGER (0..1),
        sl4                                     INTEGER (0..3),
        sl5                                     INTEGER (0..4),
        sl8                                     INTEGER (0..7),
        sl10                                    INTEGER (0..9),
        sl16                                    INTEGER (0..15),
        sl20                                    INTEGER (0..19),
        sl40                                    INTEGER (0..39),
        sl80                                    INTEGER (0..79),
        sl160                                   INTEGER (0..159),
        sl320                                   INTEGER (0..319),
        sl640                                   INTEGER (0..639),
        sl1280                                  INTEGER (0..1279),
        sl2560                                  INTEGER (0..2559)
} 
duration                                INTEGER (2..2559) 
monitoringSymbolsWithinSlot             BIT STRING (SIZE (14)) 
…

For FR2-2, the PDCCH is monitored in a slot-group manner. The recent conclusion indicates this is the default capability of a UE.  In the last RAN1 107bis-e meeting, there are intensive discussions about the design of the search space for PDCCH monitoring in FR 2-2, there are some pending parameters without agreement reached. The designs related to Group (1) SS is indicated. For example,
monitoringPeriodicityAndOffset-r17 
· The configured periodicity at least for Group (1) SSs is restricted to be an integer multiple of Xs slots
Those for Group (2) SS is missing. We prefer a unified design for Both Group (1) SS and Group (2) SS.
For duration-r17, there are two possible options.
· Option 1: duration-r17 indicates a continuous range which should be monitored. This the same as FR1 and FR2-1, The PDCCH is monitored in a continuous range within the monitoring period.
· Option 2: duration-r17 indicates dis-continuous ranges which should be monitored. This is useful for intermittent traffic or power saving case. A bitmap would complete this feature, whereas that brings more overhead.
The monitored symbol within a slot group is configured by monitoringSymbolsWithinSlot. It is a tradeoff that whether monitored symbols in each monitored slot in the slot group should be same. That brings a balance between flexibility and signaling overhead. Since there are various UEs and the UE capability is different. The UE capability will cover this tradeoff.

Proposal 1: For the search space configuration design, a unified framework for both Group (1) SS and Group (2) SS is preferred. That reduces the specification workload.
Proposal 2: the PDCCH monitoring duration can be dis-continuous ranges in terms of slot group for FR 2-2. This flexibility gives more chances for power saving UE and intermittent traffics.
Proposal 3: Whether the monitoringSymbolsWithinSlot is same for each monitoring slot in a slot group leads to a tradeoff. The UE capabilities will cover this tradeoff. We support the both designs of monitoringSymbolsWithinSlot. It can be either a bitmap of 14bits, or a bitmap with more bits mapped to each symbol in the slot group. 
2.2 Multiple-Cell PDCCH monitoring capabilities for carrier aggregation
The Multiple-Cell PDCCH monitoring capabilities have not reached any agreement in the last RAN1 meeting. In FR1 and FR2-1, the multiple-cell PDCCH monitoring budget are allocated to each cell proportionally. In FR2-2, the allocation of the multiple-cell PDCCH monitoring budget should follow same spirit.

Proposal 4:  In FR2-2, the allocation of the multiple-cell PDCCH monitoring budget should follow the same spirit as that in FR1 and FR2-1. The multiple-cell PDCCH monitoring budget are allocated to each cell proportionally.

[bookmark: _GoBack]For FR2-2, the PDCCH monitored is monitored in slot group in 480KHz and 960KHz SCS. The and  are noted in the CR for 38.213 [3]. The and  can be are replaced by and  respectively for and . The underlying problem is how to map PDCCH monitoring capability of one active BWP of a cell with (X, Y) to the PDCCH monitoring in the time unit of a slot. The PDCCH monitoring capability for 120KHz SCS can be a reference when determining the mapping scheme. One feasible way is to consider the value of “X” in the (X, Y) pair. When the candidate values of and  are determined, only the values of “X” is concerned in [4].

Proposal 5: The PDCCH monitoring capability for 120KHz SCS, in terms of maximum number  of monitored PDCCH candidates per slot for a DL BWP and maximum number  of non-overlapped CCEs per slot for a DL BWP , can be a reference when determining the mapping scheme from and  to and .

3. Conclusion
In this contribution the following proposals been made:
Proposal 1: For the search space configuration design, a unified framework for both Group (1) SS and Group (2) SS is preferred. That reduces the specification workload.
Proposal 2: the PDCCH monitoring duration can be dis-continuous ranges in terms of slot group for FR 2-2. This flexibility gives more chances for power saving UE and intermittent traffics.
Proposal 3: Whether the monitoringSymbolsWithinSlot is same for each monitoring slot in a slot group leads to a tradeoff. The UE capabilities will cover this tradeoff. We support the both designs of monitoringSymbolsWithinSlot. It can be either a bitmap of 14bits, or a bitmap with more bits mapped to each symbol in the slot group. 
Proposal 4:  In FR2-2, the allocation of the multiple-cell PDCCH monitoring budget should follow the same spirit as that in FR1 and FR2-1. The multiple-cell PDCCH monitoring budget are allocated to each cell proportionally.
Proposal 5: The PDCCH monitoring capability for 120KHz SCS, in terms of maximum number  of monitored PDCCH candidates per slot for a DL BWP and maximum number  of non-overlapped CCEs per slot for a DL BWP , can be a reference when determining the mapping scheme from and  to and .
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