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1. Introduction

In this contribution, we provide a general consideration on NR PDCCH reference measurement channels the in FR1.

2. Discussion
For NR RRM tests, the PDCCH reference measurement channels (RMC) shall be specified at least with following parameters.
· Channel bandwidth
· Subcarrier spacing: 
· Number of Tx/Rx antennas:
· Control region OFDM symbols: 
· DCI Format

· Aggregation level

· DMRS precoder granularity:

· REG bundle size:

· Mapping from REG to CCE

According to the physical layer design, there are plenty of configurations with different parameters combination. Firstly, we could choose some typical cases as reference measurement channels for the purpose of verifying RRM related requirements.
In last RAN4 meeting, companies had discussion on the combinations of {Channel bandwidth, SCS} in NR demodulation section, and the following agreements were achieved in [1]:
	Introduce performance requirements in band agnostic manner per frequency range at least for FR1
Selected some combination(s) of {Channel bandwidth, SCS} as starting point for early stage simulation alignment purpose
· Candidate options for FR1: 
· 20MHz + 30kHz
· 10MHz+ 15kHz 
· 40MHz +30kHz 


We suggest to choose these candidate combinations of {Channel bandwidth, SCS} as PDDCCH RMC settings in order to align with demodulation performance and save some work loading. The number of CORESET RBs is given by the higher-layer parameter frequencyDomainResources, which is indicated by groups of 6 RBs. Hence, the bandwidth of CORESET shall be 6N RBs (N= 1, 2, 3, …). The maximum RB number for the combinations of {20MHz + 30kHz, 10MHz + 15kHz, 40MHz + 30kHz} is {51RBs, 52RBs, 106RBs}. So, the corresponding number of CORESET RBs can be defined as {48RBs, 48RBs, 96RBs}.
In TS38.211, the control region OFDM symbols can be configured as {1, 2, 3}. And the control region with 2 OFDM symbols can be selected for PDCCH RMC.

According to the study on NR core requirements, some RRM requirements have strong relationship with PDCCH transmission performance, such as RLM or BFD requirements. And other RRM requirements have less connection with PDCCH transmission performance, such as measurement requirements for mobility. Hence, the parameters for PDCCH RMC can be selected based on the hypothetical PDCCH transmission parameters for RLM and BFD requirements. It can be observed that most parameters are the same for both RLM and BFD except the combinations of {Aggregation level, PDCCH power boosting}. For the combinations of {Aggregation level, PDCCH power boosting}, the following options can be considered:

· 8CCE + 4dB (for RLM out-of-sync and BFD)

· 4CCE + 0dB (for RLM in-sync)
· 8CCE + 0dB (for RLM BFD)
PDCCH Power boosting is defined as the ratio of PDCCH DMRS energy to average RS RE energy. For SSB based RLM/BFD, the PDCCH power boosting is defined as the ratio of PDCCH DMRS energy to average SSS RE energy. For CSI-RS based RLM/BFD, the PDCCH power boosting is defined as the ratio of PDCCH DMRS energy to average CSI-RS RE energy. The setting for PDCCH power boosting is suggested to be clarified in each RRM test. For aggregation level, we can select ‘AL=8’ as the typical case. For RLM in-sync tests, the aggregation level can be further clarified as 4CCEs and instead of the AL setting in PDCCH RMC.
Based on the above discussion, the following is proposed.
Proposal 1: For FR1, the test settings on PDCCH transmission in Table 1 are suggested to be defined as PDCCH reference measurement channels.

Table 1: Configurations of PDCCH reference measurement channels
	Parameters
	Values

	Channel bandwidth (
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) + Subcarrier spacing
	-
20MHz (48RBs) + 30kHz

-
10MHz (48RBs) + 15kHz
-
40MHz (96RBs) + 30kHz

	Number of Tx/Rx antennas
	1Tx2R

	Control region OFDM symbols (CFI)
	2 symbols

	DCI Format
	1-0

	Aggregation level
	8CCE

	DMRS precoder granularity
	6

	REG bundle size
	6

	Mapping from REG to CCE
	Distributed


3. Conclusions

This contribution provides the discussion on the parameters setting for PDCCH reference measurement channels, and the following proposal is given.
Proposal 1: For FR1, the test settings on PDCCH transmission in Table 1 are suggested to be defined as PDCCH reference measurement channels.

Table 1: Configurations of PDCCH reference measurement channels
	Parameters
	Values

	Channel bandwidth (
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	-
20MHz (48RBs) + 30kHz

-
10MHz (48RBs) + 15kHz

-
40MHz (96RBs) + 30kHz

	Number of Tx/Rx antennas
	1Tx2R

	Control region OFDM symbols (CFI)
	2 symbols

	DCI Format
	1-0

	Aggregation level
	8CCE

	DMRS precoder granularity
	6

	REG bundle size
	6

	Mapping from REG to CCE
	Distributed
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