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1 Introduction

In RAN #107b e-meeting, some agreements about PDCCH monitoring was made for NR 52.6-71GHz,
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.
In this contribution, we discuss some remaining issues on PDCCH monitoring enhancement.  
2 Discussion
2.1 Multi-slot PDCCH monitoring capability with multiple serving cells
In last meeting, PDCCH monitoring capability for single serving cell is defined, and how to define PDCCH monitoring capability with multiple serving cells needs to be discussed.

From previous agreement, UE has a mandatory PDCCH monitoring capability and can also report an optionally supported capability to gNB. So it would be possible that gNB may configure optional PDCCH monitoring capability on some serving cells but leave other cells with mandatory capapbility. And there can be different SCS on different serving cells, so the applied multi-slot PDCCH monitoring capability can also be different. From our point of view, since we have very few time left, it is more preferred not to do PDCCH monitoring capability sharing among multiple serving cells. When UE is configured with multiple serving cells, within each serving cell, UE apply multi-slot PDCCH monitoring capability for a single serving cell independently. 
Proposal 1: When UE is configured with multiple serving cells, within each serving cell, UE apply multi-slot PDCCH monitoring capability for a single serving cell independently.
Related TP can be as follows,
TP#1 for TS 38.213 Clause 10
============================= Unchanged part omitted =========================================
10

UE procedure for receiving control information
If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG except for PDCCH monitoring in Type0/0A/2-PDCCH CSS sets where the UE is not required to apply the procedures in this clause for the SCG
-
When the procedures are applied for MCG, the terms 'secondary cell', 'secondary cells' , 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG respectively.

-
When the procedures are applied for SCG, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells belonging to the SCG respectively. The term 'primary cell' in this clause refers to the PSCell of the SCG.

A UE monitors a set of PDCCH candidates in one or more CORESETs on the active DL BWP on each activated serving cell configured with PDCCH monitoring according to corresponding search space sets where monitoring implies decoding each PDCCH candidate according to the monitored DCI formats.
If a UE is provided monitoringCapabilityConfig for a serving cell, the UE obtains an indication to monitor PDCCH on the serving cell for a maximum number of PDCCH candidates and non-overlapping CCEs 

-
per slot, as in Tables 10.1-2 and 10.1-3, if monitoringCapabilityConfig = r15monitoringcapability, or 

-
per span, as in Tables 10.1-2A and 10.1-3A, if monitoringCapabilityConfig = r16monitoringcapability

-
per multi-slot, as in Tables [xxx,TBD], if monitoringCapabilityConfig = r17monitoringcapability
For FR1 and FR2-1, if the UE is not provided monitoringCapabilityConfig, the UE monitors PDCCH on the serving cell for a maximum number of PDCCH candidates and non-overlapping CCEs per slot. For FR2-2, if the UE is not provided monitoringCapabilityConfig, the UE monitors PDCCH on the serving cell for a maximum number of PDCCH candidates and non-overlapping CCEs per X multi-slot as in Tables [xxx,TBD], with X=4 for SCS configuration of 
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 and X=8 for SCS configuration of 
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For FR2-2, if the UE is configured with multiple serving cells, within each serving cell, UE apply multi-slot PDCCH monitoring capability for a single serving cell independently.
A UE can indicate a capability to monitor PDCCH according to one or more of the combinations [image: image4.png]


 = (2, 2), (4, 3), and (7, 3) per SCS configuration of [image: image6.png]


 and [image: image8.png]


. A span is a number of consecutive symbols in a slot where the UE is configured to monitor PDCCH. Each PDCCH monitoring occasion is within one span. If a UE monitors PDCCH on a cell according to combination [image: image10.png]


, the UE supports PDCCH monitoring occasions in any symbol of a slot with minimum time separation of [image: image12.png]


 symbols between the first symbol of two consecutive spans, including across slots. A span starts at a first symbol where a PDCCH monitoring occasion starts and ends at a last symbol where a PDCCH monitoring occasion ends, where the number of symbols of the span is up to [image: image14.png]


.
============================= Unchanged part omitted =========================================

2.2 PDCCH monitoring for Group(2) SS
It is already agreed in R1#107 meeting that BD attempts for Type0-CSS for SSB/CORESET 0 multiplexing pattern 1, and additionally for Type0A/2-CSS if searchSpaceId = 0, occur in slots with index n0 and n0+X0, where n0 is as in Rel-15, X0=4 for 480 kHz SCS and X0=8 for 960 kHz SCS.
Related TP can be as follows,

TP#2 for TS 38.213 Clause 13
============================= Unchanged part omitted =========================================
13

UE procedure for monitoring Type0-PDCCH CSS sets

If during cell search a UE determines from MIB that a CORESET for Type0-PDCCH CSS set is present, as described in clause 4.1, the UE determines a number of consecutive resource blocks and a number of consecutive symbols for the CORESET of the Type0-PDCCH CSS set from controlResourceSetZero in pdcch-ConfigSIB1, as described in Tables 13-1 through 13-10, for operation without shared spectrum channel access in FR1 and FR2-1, or as described in Tables 13-1A and 13-4A for operation with shared spectrum channel access in FR1, or as described in Tables 13-10A, 13-10B and 13-10C for FR2-2, and determines PDCCH monitoring occasions from searchSpaceZero in pdcch-ConfigSIB1, included in MIB, as described in Tables 13-11 through 13-15. [image: image16.png]
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 are the SFN and slot index within a frame of the CORESET based on SCS of the CORESET and [image: image20.png]SFNssg ;
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 are the SFN and slot index based on SCS of the CORESET, respectively, where the SS/PBCH block with index [image: image24.png]


 overlaps in time with system frame [image: image26.png]SFNssg ;



 and slot [image: image28.png]


. The symbols of the CORESET associated with pdcch-ConfigSIB1 in MIB or with searchSpaceSIB1 in PDCCH-ConfigCommon have normal cyclic prefix. 
*<omitted text>*.
For operation without shared spectrum channel access and for the SS/PBCH block and CORESET multiplexing pattern 1, for FR1 and FR2-1, a UE monitors PDCCH in the Type0-PDCCH CSS set over two consecutive slots starting from slot [image: image29.wmf]0
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. For FR2, UE monitors PDCCH in the Type0-PDCCH CSS set over two slots, slot [image: image30.wmf]0
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if SCS of the CORESET for Type0-PDCCH CSS is 480kHz, and 
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 if SCS of the CORESET for Type0-PDCCH CSS is 960kHz. For SS/PBCH block with index [image: image34.wmf]i

, the UE determines an index of slot [image: image35.wmf]0
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 that is in a frame with system frame number (SFN) [image: image37.wmf]C
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 based on the SCS for PDCCH receptions in the CORESET [4, TS 38.211]. The index for the first symbol of the CORESET in slots [image: image45.wmf]0
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 is the first symbol index provided by Tables 13-11 and 13-12.

For operation with shared spectrum channel access and for the SS/PBCH block and CORESET multiplexing pattern 1, a UE monitors PDCCH in the Type0-PDCCH CSS set over slots that include Type0-PDCCH monitoring occasions associated with SS/PBCH blocks that are quasi co-located with the SS/PBCH block that provides a CORESET for Type0-PDCCH CSS set with respect to average gain, quasi co-location 'typeA' and 'typeD' properties, when applicable [6, TS 38.214]. For FR1 and FR 2-1, for a candidate SS/PBCH block index [image: image49.png]
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, two consecutive slots starting from slot [image: image53.png]


 include the associated Type0-PDCCH monitoring occasions. For FR2, for a candidate SS/PBCH block index [image: image55.png]
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if SCS of the CORESET for Type0-PDCCH CSS is 480kHz, and 
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 if SCS of the CORESET for Type0-PDCCH CSS is 960kHz, include the associated Type0-PDCCH monitoring occasions. The UE determines an index of slot [image: image64.png]
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 based on the SCS for PDCCH receptions in the CORESET [4, TS 38.211]. The index for the first symbol of the CORESET in slots [image: image84.png]
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 is the first symbol index provided by Table 13-11. The UE does not expect to be configured with [image: image88.png]
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For the SS/PBCH block and CORESET multiplexing patterns 2 and 3, a UE monitors PDCCH in the Type0-PDCCH CSS set over one slot with Type0-PDCCH CSS set periodicity equal to the periodicity of SS/PBCH block. For the SS/PBCH block and CORESET multiplexing patterns 2 and 3, if the active DL BWP is the initial DL BWP, the UE is expected to be able to perform radio link monitoring, as described in Clause 5, and measurements for radio resource management [10, TS 38.133] using a SS/PBCH block that provides a CORESET for Type0-PDCCH CSS set. For a SS/PBCH block with index [image: image93.wmf]i
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 based on parameters provided by Tables 13-13 through 13-15.
============================= Unchanged part omitted =========================================

2.3 duration-r17 definition for multi-slot PDCCH monitoring

It was agreed that for duration-r17, the value range is {8, 12, …, 20476}, and values represent slots. The configured duration is restricted to be an integer multiple of Xs slots at least for Group (1) SSs. Our understanding for duration-r17 is the number of consecutive slots that cover a SearchSpace in every periodicity, and search space can only exist within the slot(s) that is(are) indicated as ‘1’ by monitoringSlotsWithinSlotGroup-r17. For example, if duration-r17 is configured as 8, and Xs =4, monitoringSlotsWithinSlotGroup-r17=10001000.It is clear the intention is not to have consecutive 8 slots for the searchspace, rather, there is only 2 slots, 1 slot out of every 4 slots, for the search space within a periodicity. 
Proposal 2: duration-r17 is the number of consecutive slots that cover a SearchSpace in every periodicity, and search space can only exist within the slot(s) that is(are) indicated as ‘1’ by monitoringSlotsWithinSlotGroup-r17.
3 Conclusions

In this contribution, we focus on some remaining issues on PDCCH monitoring enhancement.  
Proposal 1: When UE is configured with multiple serving cells, within each serving cell, UE apply multi-slot PDCCH monitoring capability for a single serving cell independently.
Proposal 2: duration-r17 is the number of consecutive slots that cover a SearchSpace in every periodicity, and search space can only exist with the slot(s) that is(are) indicated as ‘1’ by monitoringSlotsWithinSlotGroup-r17.
References
PAGE  
5/5

_1702889900.unknown

_1702895953.unknown

_1702896057.unknown

_1702895887.unknown

_1702889859.unknown

