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1	Introduction
RAN4#102-e agreed with WF on RedCap demodulation and CQI reporting requirements [1]. This contribution provides our initial simulation results and discusses the open issues on PDCCH and PBCH demodulation requirements for RedCap.
2	PDCCH demodulation
2.1	Discussion
The remaining open issue for PDCCH demodulation requirements is the configuration of aggregation levels. 
	Aggregation level(s)
· Option 1: Specify PDCCH demodulation requirements with AL4 and AL8.
· Option 2: Specify PDCCH demodulation requirements with AL4 or AL8.



We still think it is worth defining both AL4 (1Tx) and AL8 (2Tx) for RedCap to ensure the test coverage. However we may understand the proposal there is no baseband processing difference between AL4 and AL8. If the proponents of Option 2 strongly prefer to choose either AL4 or AL8, one possibility is to choose AL4 only for PDCCH. This is because of the reason the existing PDSCH demodulation requirements configures AL8 for PDCCH to transmit DCI 1_1 (See TS 38.101-4 Table 5.2-1 for FR1 and Table 7.2-1 for FR2). If we review the simulation assumption of PDSCH in [1], it assumes 2Tx. Since UE need to decode PDCCH for PDSCH demodulation requirements, and our simulation results show the required SNR for PDSCH QPSK 1/3 is close to PDCCH AL8, we can say PDCCH AL8 DCI 1_1 is implicitly verified with the PDSCH demodulation tests.
Proposal 1: Define both AL4/AL8 for PDCCH demodulation requirements for RedCap.
Observation 1: PDSCH demodulation test uses PDCCH AL8 with 2Tx to transmit DCI 1_1.
Proposal 2: If RAN4 need to choose either AL4 or AL8, choose AL4 for FR1 FDD/TDD and FR2 TDD. PDCCH AL8 performance can be guaranteed during the PDSCH demodulation tests. 

For TDD 30kHz, according to the offline discussion, we propose to use the PDCCH parameters given in Table 1, where REG bundle size for AL8 is changed from 6 to 2 because TS38.211 does not allow to configure REG bundle size 6 with interleaver size 3 if RB size is set to 48RB. 
[bookmark: _Ref100776244]Table 1	Common PDCCH parameters for TDD 30kHz.
	Parameters
	1Tx/2Tx antennas

	TDD UL-DL pattern
	FR1.30-1

	CCE to REG mapping type
	Interleaved

	Interleaver size
	3

	REG bundle size
	2

	Shift index
	0


 
Proposal 3: Set REG bundle size to 2 for FR1 TDD PDCCH demodulation requirements. 
RAN4 set 2 CORESET durations for TDD in [1], but it is also possible to 1 CORESET duration for AL4/8 even with 48RB. Since it is aligned with existing PDCCH demodulation requirements for TDD, we propose to configure 1 CORESET duration for TDD PDCCH demodulation requirements. 
Proposal 4: Set CORESET duration to 1 for FR1 TDD PDCCH demodulation requirements. 

2.1	FDD 15kHz
Table 2 summarizes our PDCCH simulation results for FDD 15kHz according to [1].
[bookmark: _Ref100776132]Table 2	Summary of PDCCH simulation results for FDD 15kHz.
	1Rx UE or 2Rx UE
	CBW (MHz)
	RB size
	duration
	AL
	Propagation condition
	Antenna configuration
	Metric (Pm-dsg)
	Reference from TS38.101-4
	SNR to achieve 1% BLER

	1Rx UE
	10
	48
	2
	4
	TDLA30-10
	1x1
	1%
	5.3.2.1.1-1 Test 3
	10.5

	1Rx UE
	10
	48
	1
	8
	TDLA30-10
	2x1 low
	1%
	5.3.2.1.2-1 Test 3
	3.5

	2Rx UE
	10
	48
	2
	4
	TDLA30-10
	1x2 low
	1%
	5.3.2.1.1-1 Test 3
	Reuse

	2Rx UE
	10
	48
	1
	8
	TDLA30-10
	2x2 low
	1%
	5.3.2.1.2-1 Test 3
	Reuse



2.2	TDD 30kHz
Table 3 summarizes our PDCCH simulation results for TDD 30kHz according to [1] and Table 1. 
[bookmark: _Ref100776246]Table 3	Summary of PDCCH simulation results for TDD 30kHz. 
	1Rx UE or 2Rx UE
	CBW (MHz)
	RB size
	duration
	AL
	Propagation condition
	Antenna configuration
	Metric (Pm-dsg)
	Reference from TS38.101-4
	SNR to achieve 1% BLER

	1Rx UE
	20
	48
	2
	4
	TDLC300-100
	1x1
	1%
	5.3.2.2.1-1 Test 2
	5.5

	1Rx UE
	20
	48
	2
	8
	TDLC300-100
	2x1 low
	1%
	5.3.2.2.2-1 Test 1
	1.1

	2Rx UE
	20
	48
	2
	4
	TDLC300-100
	1x2 low
	1%
	5.3.2.2.1-1 Test 2
	1.2

	2Rx UE
	20
	48
	2
	8
	TDLC300-100
	2x2 low
	1%
	5.3.2.2.2-1 Test 1
	-1.7



3	PBCH demodulation

Table 4 summarizes our PBCH simulation results for the case SS/BPCH block index is unknown. 
[bookmark: _Ref100777443]Table 4	Summary of PBCH simulation results. 
	1Rx UE or 2Rx UE
	BW / SSB SCS
	Propagation condition
	Antenna configuration
	Metric (Pm-bch)
	SS/PBCH block index
	Reference from TS38.101-4
	SNR to achieve 1% BLER

	1Rx UE
	10MHz / 15kHz
	TDLC300-100
	1x1
	1%
	Unknown
	5.4.2.1-2 Test 1
	-1.9

	1Rx UE
	20MHz / 30kHz
	TDLA30-10
	1x1
	1%
	Unknown
	5.4.2.2-2 Test 1
	0.2

	Note 1: 	RAN4 can keep the same SNR requirements but need to change the channel bandwidth configuration.



4	Summary
Proposal 1: Define both AL4/AL8 for PDCCH demodulation requirements for RedCap.
Observation 1: PDSCH demodulation test uses PDCCH AL8 with 2Tx to transmit DCI 1_1.
Proposal 2: If RAN4 need to choose either AL4 or AL8, choose AL4 for FR1 FDD/TDD and FR2 TDD. PDCCH AL8 performance can be guaranteed during the PDSCH demodulation tests. 
Proposal 3: Set REG bundle size to 2 for FR1 TDD PDCCH demodulation requirements. 
Proposal 4: Set CORESET duration to 1 for FR1 TDD PDCCH demodulation requirements. 
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