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Introduction
In RAN1#107bis-e [2], the following agreements on PDCCH monitoring enhancements were made:
	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 potential issues and associated standards impacts on PDCCH monitoring for new SCSs in 52.6 – 71GHz.
Discussions

Handling of multiple applicable (Xs,Ys) combiantions

In RAN1#107bis-e [2], how to determine a combination of (Xs,Ys) values for PDCCH monitoring when UE reports multiple applicable (Xs,Ys)  combinations as UE capability. To resolve this issue, the following two possible solutions are suggested:
· Alt #1: Introduce RRC signaling to indicate a combination of (Xs,Ys) to be used for PDCCH monitoring. If the parameter is absent, the UE uses a default combination, i.e., (4,1) for 480 kHz and (8,1) for 960 kHz.
· Alt #2: If there are more than one combination complying with the SS configurations among the reported combinations of (Xs,Ys) , the UE monitors PDCCHs according to the complying combination (Xs,Ys) that is associated with the largest maximum number of BD/CCE budget (largest value of Xs).

Although Alt #1 provides a simplest solution to resolve the multi-capability issue, however, Alt #1 requires additional RRC specification impact to introduce the essential signaling. On the other hand, Alt #2 resolves the issue without introduction of any RRC signaling. In addition, it should be noted that Alt #2 is a simple way to extend Rel-16 UE behavior for span based PDCCH monitoring. Having said that, supporting Alt #2 is preferred to avoid unnecessary RRC specification impact.

Proposal 1: UE monitors PDCCHs according to the complying combination (Xs,Ys) that is associated with the largest maximum number of BD/CCE budget (largest value of Xs), if there are more than one combination complying with the SS configurations among reported combinations of (Xs,Ys) via UE capability.

Supported combinations of (Xs,Ys)

For 480 kHz, in addition to the agreed values of Xs (i.e., Xs=4 for 480 kHz and Xs=4 or 8 for 960 kHz), whether to support Xs=2 with Ys=1 was further discussed. The technical motivation was to allow more flexible network implementation with the identical absolute time window with Xs=4 with 960 kHz. In addition, it should be noted that the combination (2,1) is not a mandatory value, but an optional value, so that only capable UEs would support. As required discussion and corresponding specification impact can be minimized by reusing the values for 960 kHz with (4,1), support the combination (2,1) would be beneficial for better network flexibility and reducing latency for FR 2-2. 

Proposal 2: Support the combination (Xs,Ys) = (2,1) for 480 kHz. 

For 960 kHz, there was a proposal to reopen the discussion on the supported combination of (Xs,Ys). The proposal was to support only (Xs,Ys) = (8,1) and (8,4) without (4,2) and (4,1). The raised concern was whether BD/CCE limit for Xs=4 in 960kHz can satisfy Type-0 PDCCH monitoring BD/CCE number specified in the specification. However, as (4,2) and (4,1) are optional values which can be used when only available UEs report their capability, it is preferred to keep the existing agreement.

Proposal 3: Do not reopen the discussion for the combinations of (Xs,Ys) for 960 kHz.
· Support the agreed combinations of (8,1), (8,4), (4,2) and (4,1) for 960 kHz.

UE default behavior of (Xs, Ys) for 480 kHz and 960 kHz

In RAN1#107bis-e [2], whether to capture default UE behavior of (Xs,Ys) was discussed. As the UE receives the parameter monitoringCapabilityConfig in PDCCH-Config via UE specific configurations not in PDCCH-ConfigCommon for cell-specific PDCCH configuration, the UE shall perform per-slot PDCCH monitoring for Type0/0A/2-PDCCH CSS set and Type1-PDCCH CSS set provided in SIB1. The UE behavior is not aligned with the agreement in RAN1#107-e [1]. Having said that, it is preferred to capture the UE default behavior and adopt the following TP in the specification. 

Proposal 4: Adopt Text proposal #1 to reflect the UE default behavior with (Xs,Ys) = (4,1) and (8,1) for 480 kHz and 960 kHz, respectively.

Text proposal #1
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*** Unchanged text omitted ***
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 group of  slots according to combination , as in Tables 10.1-2B and 10.1-3B, if monitoringCapabilityConfig = r17monitoringcapability
If the UE is not provided monitoringCapabilityConfig for SCS configuration , the UE monitors PDCCH on the serving cell for a maximum number of PDCCH candidates and non-overlapping CCEs per slot. If the UE is not provided monitoringCapabilityConfig for SCS configuration  or , the UE monitors PDCCH on the serving cell for a maximum number of PDCCH candidates and non-overlapping CCEs per group of  slots according to combination  or , respectively, as in Tables 10.1-2B and 10.1-3B.



Definition of duration-r17

In RAN1#107bis-e [2], RRC parameter duration-r17 was agreed with the value range {8, 12, …, 20476} slots. The configured duration should be an integer multiple of Xs slots at least for Group (1) SS. However, there is an FFS bullet on whether there’s a need to revise the definition of duration. In our company view, we couldn’t find any issues to revise the existing definition of duration. 

Proposal 5: Keep the agreed definition of duration and revise the agreement without the FFS bullet. 

Working assumption on monitoringSlotsWithinSlotGroup-r17

In RAN1#107bis-e [2], RRC parameter monitoringSlotsWithinSlotGroup-r17 was introduced to indicate a monitoring slot position in a slot group. For example, UE can monitor PDCCH within a slot of a multi-slot group where a corresponding bit indicates. In our company view, we couldn’t find any serious issues. Having said that, we propose to confirm the working assumption. 

Proposal 6: Confirm the working assumption on monitoringSlotsWithinSlotGroup-r17.

Working assumption on minimum Pswitch value

In RAN1#107-e [1], minimum Pswitch value for search space set group switching were discussed with the following issues:
· Whether to support multiple capabilities (capability 1 and capability 2 as in Rel-16).
· In Rel-16, UE cap report whether the UE supports search space set group switching Capability-2 via searchSpaceSwitchCapability2-r16.
· Value(s) for 120 kHz
· In Rel-16, Pswitch values for capability 2 are based on SPS release timeline. Having said that, 25 symbols were suggested for μ=3 with capability 2.
· Whether to scale the value(s) of 120 kHz by 4 and 8 times for 480 and 960 kHz, respectively.
· Most of UE capability values were determined based on scaled values by 4 or 8 times of 120 kHz value in NR 52-71.
· Whether to consider additional margin.
Based on the discussion, the following values with only one capability (i.e., UE processing capability 1) was agreed as a working assumption. 
	
	Minimum  value for
 UE processing capability 1 [symbols]

	3
	40

	5
	160

	6
	320



As the values do not have any serious issues, it is preferred to agree the working assumption as it is. 

Proposal 7: Confirm the working assumption on the minimum Pswitch value.
Summary
In this contribution, we discussed the remaining issues for PDCCH monitoring enhancements of NR in 52.6 – 71 GHz. From the discussions, we made the following proposals: 
Proposal 1: UE monitors PDCCHs according to the complying combination (Xs, Ys) that is associated with the largest maximum number of BD/CCE budget (largest value of Xs), if there are more than one combination complying with the SS configurations among reported combinations of (Xs, Ys) via UE capability.
Proposal 2: Support the combination (Xs,Ys) = (2,1) for 480 kHz. 
Proposal 3: Do not reopen the discussion for the combinations of (Xs,Ys) for 960 kHz.
· Support the agreed combinations of (8,1), (8,4), (4,2) and (4,1) for 960 kHz.
Proposal 4: Adopt Text proposal #1 to reflect the UE default behavior with (Xs,Ys) = (4,1) and (8,1) for 480 kHz and 960 kHz, respectively.
Proposal 5: Keep the agreed definition of duration and revise the agreement without the FFS bullet. 
Proposal 6: Confirm the working assumption on monitoringSlotsWithinSlotGroup-r17.
Proposal 7: Confirm the working assumption on the minimum Pswitch value.
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