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1 Introduction

At RAN1 # 91, the following agreement were reached regarding the monitoring of DL control channel 
Agreements:

· For information, the following cases are clarified:

· Case 1: PDCCH monitoring periodicity of 14 or more symbols

· Case 1-1: PDCCH monitoring on up to three OFDM symbols at the beginning of a slot

· Case 1-2: PDCCH monitoring on any span of up to 3 consecutive OFDM symbols of a slot

· For a given UE, all search space configurations are within the same span of 3 consecutive OFDM symbols in the slot

· Case 2: PDCCH monitoring periodicity of less than 14 symbols

· Note: this includes the PDCCH monitoring of up to three OFDM symbols at the beginning of a slot

· The numbers in bracket in the following table can be further adjusted but not to be increased

· X<=16, Y<=8

· FFS whether or not to have case 2’, where the values of X and/or Y can be smaller than case 2

	Max no. of PDCCH BDs per slot
	SCS

	
	15kHz
	30kHz
	60kHz
	120kHz

	Case 1-1
	44
	36
	22
	20

	Case 1-2
	[44]
	
	
	-

	Case 2
	[44+X]
	[36+Y]
	[22+Y]
	[20]


In this contribution, we discuss the UE capability definition and configuration of PDCCH BDs for case 2.
2 Discussion
2.1 UE capability of PDCCH BDs
For non-slot based scheduling, one straightforward way is to define UE capability as the maximum number of PDCCH BDs within a slot. In order to have a unified design for both slot based and non-slot based scheduling, the maximum number of PDCCH BDs per slot, i.e. Z, for slot based scheduling and non-slot based scheduling should be identical, e.g., Z=44 (15kHz), which could guarantee the UE capability not to be increased when non-slot based scheduling is supported. If UE is configured with both slot based scheduling and non-slot based scheduling at the same time, the maximum number of PDCCH BDs should be Z too. The maximum number of PDCCH blind decoding for non-CA case should be specified as shown in table 1.

Proposal 1: The number of blind decoding within a slot for different PDCCH monitoring periodicity is specified as case 2 in Table 1.
Table 1 Number of blind decodings within a slot for different subcarrier spacing and different PDCCH monitoring periodicity 
	Max no. of PDCCH BDs per slot
	SCS

	
	15kHz
	30kHz
	60kHz
	120kHz

	Case 1-1
	44
	36
	22
	20

	Case 1-2
	[44]
	
	
	-

	Case 2
	[44]
	[36]
	[22]
	[20]


Although both aggregation levels and the number of PDCCH candidates per aggregation level are configurable, there are some cases that the number of PDCCH BDs in a slot may exceed the maximum number of PDCCH BDs, and how to guarantee the number of PDCCH BDs not exceed UE capability will be discussed in section 2.2.
2.2 PDCCH monitoring
It has been agreed that for a given DCI format, a UE can be configured with the set of ALs and number of PDCCH candidates for each AL, but CSS and USS may have different monitor periodicities, and CSS periodicity is more larger than USS while the common search space have priority over UE specific search space, therefore there may be some cases that the number of PDCCH BDs in a slot may exceed the maximum number of PDCCH BDs. If the total number of BD per slot configured by gNB is not allowed to exceed the maximum number of PDCCH BDs, it will make restriction on allocation of the BD number and reduce the scheduling opportunity when we assume the common search space have priority over UE specific search space, because the total number of BD for UE specific search space in one slot even without common search space cannot reach the maximum number of PDCCH BDs per slot.
For example, UE is configured to monitor PDCCH in more than one CORESET, as shown in Figure 1. The UE should monitor DCI 1 in CORESET 1 and DCI 2 in CORESET 2. If UE is configured to monitor DCI 1 at AL=2 and AL=4, and the PDCCH candidates for each AL is 4 and 6 respectively, and to monitor DCI 2 at AL=1 and AL=2, and the PDCCH candidates for each AL is 6. The total number of BDs should be 6*2+4*4+6*4=52, which exceeds the maximum number of PDCCH BDs (e.g., 44). Then the spec should define the monitoring priority to help the UE decide how to monitor PDCCH. For example, the spec defines the UE skip monitoring the control resource set with bigger index, such as CORESET 2, then the UE will only monitor DCI in CORESET 1, then the real number of PDCCH BDs is equal to 4*4+6*4=40.
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Figure 1: Illustration of DCI monitoring occasions for UEs supporting slot based and non-slot based scheduling simultaneously
Proposal 2: When the total number of PDCCH BDs in a given slot exceeds the UE capability, UE will skip monitoring PDCCH in the control resource sets with bigger index.
The corresponding text proposal is provided in Appendix 1. 
3 Conclusion

In this contribution, we provide our view on PDCCH monitoring aspects and have the following proposals.
Proposal 1: The number of blind decoding within a slot for different PDCCH monitoring periodicity is specified as case 2 in Table 1.
Proposal 2: When the total number of PDCCH BDs in a given slot exceeds the UE capability, UE will skip monitoring PDCCH in the control resource set with bigger index.
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Appendix 1

---------------------------------------------Start of text proposal--------------------------------------------------------

10.1
UE procedure for determining physical downlink control channel assignment 

…
A UE determines a PDCCH monitoring occasion from the PDCCH monitoring periodicity, the PDCCH monitoring offset, and the PDCCH monitoring pattern within a slot. 

Assuming the maximum number of blind detections in a slot is 
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, the UE will skip monitoring PDCCH in the control resource sets with bigger index until the real number of blind detections is smaller or equal to 
[image: image5.wmf]m

MAX

B

,
A PDCCH UE-specific search space 
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 is defined by a set of PDCCH candidates for CCE aggregation level 
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--------------------------------------------- End of text proposal--------------------------------------------------------
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