[bookmark: Title][bookmark: DocumentFor]3GPP TSG-RAN WG4 Meeting # 103-e	R4-2207811
Electronic Meeting, May 09 - May 20, 2022
Agenda item:	9.19.5.2.2
Source:	Apple Inc.
Title:	On PDCCH PBCH Demod Requirements for Reduced Capability Devices in NR
Release:	Rel-17
Document for:	Discussion

1. Introduction 
In RAN4#102-e RedCap UE demodulation and CSI reporting requirements was discussed and way forward [1] was agreed. In this contribution we present our views on open issues and initial simulation results for PDCCH and PBCH demodulation requirements for RedCap UE.  
2. Discussion
PDCCH Demod Requirements
In [1] the simulation assumptions for PDCCH demod requirements for RedCap UE were agreed. The scope of PDCCH demod requirements is still open.
Aggregation level(s)
· Option 1: Specify PDCCH demodulation requirements with AL4 and AL8.
· Option 2: Specify PDCCH demodulation requirements with AL4 or AL8.
Firstly, we don’t see the need to introduce requirements for both AL 4 and AL8 for each set – FR1 FDD, FR1 TDD and FR2. PDCCH demodulation is tested along with PDSCH demod requirements. For PDSCH demod we typically use AL 8 for requirements to ensure error free PDCCH transmission. Since Al 8 is covered in PDSCh demod requirements, we can use AL 4 for PDCCH demod requirements for RedCap UE.
Proposal #1: Use AL 4 for PDCCH requirements for RedCap UE.

Initial Simulation Results
For the agreed simulation assumptions [1], we provide initial simulation results for PDCCH demod requirements. Since FR2 requirements for RedCap UE will be reused from existing Rel-15 requirements, we only provide results for FR1. 
FR1 FDD
Table 1: Simulation Results for FR1 FDD
	RB size
	Duration
	AL
	Propagation condition
	Antenna configuration
	SNR   @ 1% Pm-dsg(dB)

	48
	2
	4
	TDLA30-10
	1x1
	13.0

	48
	1
	8
	TDLA30-10
	2x1 low
	2.7

	48
	2
	4
	TDLA30-10
	1x2 low
	4.0

	48
	1
	8
	TDLA30-10
	2x2 low
	-2.4



FR1 TDD
Table 2: Simulation Results for FR1 TDD
	RB size
	Duration
	AL
	Propagation condition
	Antenna configuration
	SNR   @ 1% Pm-dsg(dB)

	48
	2
	4
	TDLC300-100
	1x1
	6.0

	48
	2
	8
	TDLC300-100
	2x1 low
	0.4

	48
	2
	4
	TDLC300-100
	1x2 low
	1.0

	48
	2
	8
	TDLC300-100
	2x2 low
	-3.0



PBCH Demod Requirements
The scope of PBCH demod requirements and simulation assumptions was agreed in [1].
	Whether to define 1Rx PBCH demodulation requirements in the case SS/PBCH block index is known
· Not to define 1Rx PBCH demodulation requirements in the case SS/PBCH block index is known
· Define only 2Rx requirements for FR2




For the agreed simulation assumptions [1], we provide initial simulation results for PBCH demod requirements. Since FR2 requirements for RedCap UE will be reused from existing Rel-15 requirements, we only provide results for FR1. 
Table 3: Simulation Results for PBCH with unknown SSB index
	BW / SSB SCS
	Propagation condition
	Antenna configuration
	SSB Pattern
	SNR @ 1% Pm-bch(dB)

	10MHz / 15kHz
	TDLC300-100
	1x1
	Case A
	-5.2

	20MHz / 30kHz
	TDLA30-10
	1x1
	Case B
	-2.5

	
	
	
	Case C
	-2.8

	10MHz / 15kHz
	TDLC300-100
	1x2 low
	Case A
	-8.2

	20MHz / 30kHz
	TDLA30-10
	1x2 low
	Case B
	-6.9

	
	
	
	Case C
	-7.0



3. Conclusion
In this paper, we provide our views on open issues and initial simulation results for PDCCH and PBCH demodulation requirements for RedCap UE. Our observations and proposals are captured below:
Proposal #1: Use AL 4 for PDCCH requirements for RedCap UE.
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