
3GPP TSG RAN WG1 #104bis-e

R1-2102386
e-Meeting, April 12th -20th , 2021
Source:
OPPO

Title:
Discussion on PDCCH monitoring
Agenda Item:
8.2.2
Document for:
Discussion and Decision

1. Introduction
In this contribution, we continue discussing the multi-slot PDCCH monitoring design and PDCCH reliability and coverage enhancements. 
2. Discussion
2.1. Multi-slot PDCCH monitoring
Agreement:
Choose one of the following alternatives for defining the multi-slot PDCCH monitoring capability

· Alt 1: A fixed pattern of N slots. 

· Alt 2: Use the Rel-16 capability (pdcch-Monitoring-r16, (X, Y) span) as the baseline to define the new capability

· FFS: Values of X and Y and units in which they are defined 

· FFS: Whether number of slots within which the number of monitoring occasions is counted is needed and if needed, the value of the number of slots

· Alt 3: A sliding window of N slots for defining multi-slot PDCCH monitoring capability. 

· FFS: Increments in which sliding occurs

· Specific numbers for X, Y and N may depend on UE capability and gNB configuration

· Examples: 

· N = [4] slots for 480 kHz SCS and N = [8] slots for 960 kHz SCS

· X = [4] slots for 480 kHz SCS and X = [8] slots for 960 kHz SCS

From our understanding, the main difference between Alt-1 and Alt-3 is that the Alt-3 does not define a fixed starting slot of the slot group, which can be shifted according to the configured PDCCH monitoring occasions. In fact, there is no fundamental difference between Alt-3 and Alt-2, both can achieve a similar goal. The advantage of Alt-2 is that R16 span framework can be reused. However, the definition of X and Y may need revision to make it tailored to high subcarrier spacing cases. 

Alt-2: R16 span framework

A baseline of the span pattern can be the slot-based PDCCH monitoring for 120 kHz SCS. Then the X value can be scaled up for 480 kHz and 940 kHz. In this case, the X value is 4 slots for 480 kHz and 8 slots for 960 kHz. 
For the value of span length Y, at least a length of 3 symbols should be supported. In addition, for having more scheduling flexibility, a longer span length can also be considered, e.g. Y= 1 slot. 

Proposal 1: for reusing span framework, consider a baseline corresponding to slot-based PDCCH monitoring capability with 120 kHz. 

· X value of 4 slots for 480 kHz and 8 slots for 960 kHz.
· Y value of 3 symbols should be supported.

· Additional Y value of 1 slot can be considered. 

Alt-1 plus Alt-3: Enhancement to a fixed slot-group pattern 

In R15, the PDCCH monitoring capability is defined per slot with the maximum number of PDCCH symbols for search space monitoring is 3. For 480 kHz and 940 kHz, the slot can be extended to slot-group. Also take 120kHz SCS as reference, the sizes of slot-group pattern for 480 kHz and 940 kHz are 4 slots and 8 slots respectively. 
For each UE, a UE-specific PDCCH monitoring slot-group pattern with UE-specific offset configuration can be considered at least for a USS. So different UE can be configured in different time locations for USS monitoring, hence to achieve more scheduling flexibility. 
Proposal 2: for reusing slot-based capability, consider a baseline corresponding to slot-group-based PDCCH monitoring capability with 120 kHz. 

· One slot group comprises 4 slots for 480 kHz and 8 slots for 960 kHz.
· UE can be configured with a UE-specific starting position for each slot group.
Regarding the PDCCH monitoring capability for 480 kHz and 960 kHz with span combinations, we can have the following baseline capability. 
	SCS
	Value of X
	#PDCCH candidate
	#CCE

	480 kHz
	4 slots
	20
	32

	960 kHz
	8 slots
	20
	32


2.2. PDCCH reliability and coverage enhancement

With the introduction of 480 kHz and 960 kHz for data and control transmission in the high frequency range, compared to existing SCS, the symbols become much shorter and the frequency range will be much larger for a given CORESET configuration. Figure 1 compares the CORESET configuration of {12RBs, 2symbols} for 120kHz and 480kHz respectively. 
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Figure 1: CORESET configuration of {12RBs, 2symbols} for 120kHz and 480kHz
From Figure 1, it can be observed that to keep same CORESET configurations and same PDCCH candidates being monitored, compared to 120kHz SCS, the coverage of PDCCH transmission would be impacted due to the reduced transmission duration, and UE is required to estimate much higher frequency range with the SCS of 480kHz. While the maximum number of non-overlapped CCEs would be smaller for 480kHz SCS than 120kHz SCS. The difference would be much larger if 120kHz and 960kHz SCSs are compared. Therefore, enhancements to CORESET configuration, i.e., reducing CORESET RBs and increasing CORESET symbols for a given higher SCS, seem beneficial. 

Proposal 3: CORESET configuration with less RBs and more symbols for 480kHz and 960kHz SCS should be supported. 
3. Conclusion

This contribution discusses the potential enhancements to PDCCH monitoring. The following proposals are made. 
Proposal 1:  for reusing span framework, consider a baseline corresponding to slot-based PDCCH monitoring capability with 120 kHz. 

· X value of 4 slots for 480 kHz and 8 slots for 960 kHz.
· Y value of 3 symbols should be supported.

· Additional Y value of 1 slot can be considered. 

Proposal 2: for reusing slot-based capability, consider a baseline corresponding to slot-group-based PDCCH monitoring capability with 120 kHz. 

· One slot group comprises 4 slots for 480 kHz and 8 slots for 960 kHz.
· UE can be configured with a UE-specific starting position for each slot group.
Proposal 3: CORESET configuration with less RBs and more symbols for 480kHz and 960kHz SCS should be supported. 
4. Reference

	[1]
	RP-202925, “Revised WID:  Extending current NR operation to 71 GHz”, CMCC, RAN#90-e. 


RB























RB



























17.28MHz
69.12MHz
4.452us
17.8us
120kHz
480kHz



