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Introduction
This document is the TDocs summary for [110][328] NR_DSS_enh with the following topic covered:
· Topic 1: NR PDCCH repetition in symbols with LTE CRS REs (AI 8.27.2)
The moderator suggests discussing issue 1-1 ~ 1-4 online (highlighted). An offline discussion prior to the online session is expected. The exact test case for PDCCH will be decided pending on other open issues’ conclusion later. 
Topic #1: NR PDCCH reception in symbols with LTE CRS REs
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2400468
	Apple
	Define PDCCH requirements for eDSS with 4x2 and 4x4.
Define requirements in TDD with 10MHz/ 15KHz.
Define PDCCH requirements for eDSS with AL 4 and TDLA30-10 for FDD; AL 8 and TDLC300-100 for TDD.

	R4-2400529
	MediaTek inc.
	Observation 1: All legacy LTE-NR coexistence requirements use 4Tx when considering 4 CRS ports.
Proposal 1: Define PDCCH requirements in DSS enhancement WI with 4Tx only, i.e., 4x2 and 4x4 only.
Proposal 2: Define PDCCH requirements for TDD with 20MHz/15kHz.
Proposal 3: Define 4 requirements for PDCCH requirements in DSS scenarios:
· FDD, 4T2R, AL4, TDLA30-10 (in Clause 5.3.2.1.6)
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 
	48
	2
	4
	TBD
	TDLA30-10
	4x2 Low
	1
	TBD



· TDD, 4T2R, AL8, TDLC300-100 (in Clause 5.3.2.2.6)
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	20 
	48
	2
	8
	TBD
	TDLC300-100
	4x2 Low
	1
	TBD



· FDD, 4T4R, AL4, TDLA30-10 (in Clause 5.3.3.1.5)
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 
	48
	2
	4
	TBD
	TDLA30-10
	4x4 Low
	1
	TBD



· TDD, 4T4R, AL8, TDLC300-100 (in Clause 5.3.3.2.5)
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	20 
	48
	2
	8
	TBD
	TDLC300-100
	4x4 Low
	1
	TBD




	R4-2400530
	MediaTek inc.
	Simulation results

	R4-2400734
	Qualcomm India Pvt Ltd
	Observation 1: Typical BS having 4-port LTE CRS may use all 4 ports for NR PDCCH transmission.
Proposal 1: Define NR PDCCH performance requirement with 4x2 and 4x4 antenna configurations.
Proposal 2: Consider TDLA30-10 as the channel model for NR PDCCH performance requirement.
Proposal 3: Consider Option 1 (10MHz/15KHz).

	R4-2401550
	Ericsson
	Proposal 1: Option 1 and option 2. If consider option1, need to distribute them into different test cases. 
Proposal 2: For TDD scenario, consider option 2: 20MHz/15kHz for channel bandwidth and SCS.
Proposal 3: Consider only AL=4 and AL=8 for defining PDCCH requirements.
Proposal 4: Consider both TDLA30-10 and TDLC300-100 for defining requirements, plus distribute them into different test cases.
Proposal 5: Consider test cases in table 2.2-1 for defining PDCCH requirements.

	R4-2401551
	Ericsson
	Simulation results

	R4-2401552
	Ericsson
	Simulation results collection

	R4-2401680
	Huawei,HiSilicon
	Proposal 1: If span of any evaluation test case is larger than 2.5dB, RAN4 should discuss and unify the receiver assumption.
Proposal 2:  Only consider 4x2 and 4x4.
Proposal 3:  Consider 10MHz/15kHz for TDD
Proposal 4: Choose AL4 and 8 for requirements definition
Proposal 5: Choose TDLA30-10 for AL4 and TDLC300-100 for AL8.
Observation 1: For case 4 and 8 (4Rx, AL8), the required SNR is lower than -6dB.

	R4-2401681
	Huawei,HiSilicon
	Simulation results

	R4-2402051
	ZTE Corporation
	Proposal 1. Considering the following antenna configuration for PDCCH, e.g. 2x2, 2x4, 4x2, 4x4.
Proposal 2. RANS shall consider 0dB power ratio of LTE-CRS RE/NR PDCCH-DMRS RE.

	R4-2402052
	ZTE Corporation
	Simulation results

	R4-2402720
	Nokia, Nokia Shanghai Bell
	Observation 1: The 8 test cases for the simulations have covered all antenna configurations.
Proposal 1: RAN4 to consider antenna configurations of 2x2, 2x4, 4x2 and 4x4.
Proposal 2: RAN4 to consider the smaller bandwidth size in defining requirements for TDD, i.e., 10MHz/15 KHz.
Observation 2: With the current setup for the test cases, Aggregation Level 4 (AL4) is for less challenging channel and AL8 for more challenging one.
Observation 3: Both AL4 and AL8 are using the same low payload.
Proposal 3: RAN4 to consider both Aggregation Level 4 and 8, with the channel model TDLA30-10 and TDLC300-100, respectively.
Proposal 4: RAN4 to discuss the case of using a higher payload for AL8.

	R4-2402721
	Nokia, Nokia Shanghai Bell
	Simulation results



Open issues summary
Issue 1-1: Antenna configuration
· Proposals
· Option 1: 2x2, 2x4, 4x2, 4x4 (Ericsson, ZTE, Nokia)
· Option 2: 4x2, 4x4 only (Apple, MTK, QC, Huawei)
· Recommended WF
· Need discussion

Issue 1-2: Channel bandwidth for TDD
· Proposals
· Option 1: 10MHz/15kHz (Apple, QC, Huawei, Nokia)
· Option 2: 20MHz/15kHz (MTK, Ericsson)
· Recommended WF
· Need discussion

Issue 1-3: Channel model
· Proposals
· Option 1: Consider both TDLA30-10 and TDLC300-100 (Apple, MTK, Ericsson, Huawei, Nokia)
· Option 2: Consider TDLA30-10 only (QC)
· Recommended WF
· Need discussion

Issue 1-4: Payload
· Proposals
· Option 1: Higher payload for AL8 (Nokia)
· Option 2: Keep previous agreement: 39bits
· Recommended WF
· Need discussion

Issue 1-5: PDCCH test cases
· Proposals
· Option 1:  Consider test cases in table 2.2-1 for defining PDCCH requirements (Ericsson)
Table 2.2-1 Simulation results
	Test case
	SCS(KHz)/CBW (MHz)
	CORESET RB
	Payload
	AL
	Propagation condition
	Antenna configuration
	SNR
@1%BLER

	1
	15/10
	48
	39
	4
	TDLA30-10
	2x2 Low
	

	2
	15/10
	48
	39
	8
	TDLC300-100
	2x2 Low
	

	3
	15/10
	48
	39
	4
	TDLA30-10
	2x4 Low
	

	4
	15/10
	48
	39
	8
	TDLC300-100
	2x4 Low
	

	5
	15/10
	48
	39
	4
	TDLA30-10
	4x2 Low
	

	6
	15/10
	48
	39
	8
	TDLC300-100
	4x2 Low
	

	7
	15/10
	48
	39
	4
	TDLA30-10
	4x4 Low
	

	8
	15/10
	48
	39
	8
	TDLC300-100
	4x4 Low
	



· Option 2:  Define 4 requirements for PDCCH requirements in DSS scenarios: (MTK, Apple)
· FDD, 4T2R, AL4, TDLA30-10 (in Clause 5.3.2.1.6)
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 
	48
	2
	4
	TBD
	TDLA30-10
	4x2 Low
	1
	TBD


· TDD, 4T2R, AL8, TDLC300-100 (in Clause 5.3.2.2.6)
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	20 
	48
	2
	8
	TBD
	TDLC300-100
	4x2 Low
	1
	TBD


· FDD, 4T4R, AL4, TDLA30-10 (in Clause 5.3.3.1.5)
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 
	48
	2
	4
	TBD
	TDLA30-10
	4x4 Low
	1
	TBD


· TDD, 4T4R, AL8, TDLC300-100 (in Clause 5.3.3.2.5)
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	20 
	48
	2
	8
	TBD
	TDLC300-100
	4x4 Low
	1
	TBD


· Option 2a:  Keep the same channel BW in TDD and FDD (10MHz)
· Recommended WF
· Postpone the discussion. Pending on the previous issues

Issue 1-6: How to align the simulation results
· Proposals
· Option 1: If there is a large variation in results, then discuss receiver assumptions (Huawei)
· Recommended WF
· Large span has been observed already.
· The moderator suggests companies to discuss and try to align the receiver assumption offline. 

Issue 1-7: Discuss CR work split
· Proposals
· Option 1: N/A
· Recommended WF
· The moderator suggests it to be discussed by email offline.


Annex (suggested document status)
Since all documents submitted to this AI are discussion paper and simulation resutls, the moderator suggests all documents to be noted.
Table 1: Tdocs status suggested by the moderator
	T-doc number
	Suggested status
	Comments

	R4-2400468
	Noted
	

	R4-2400529
	Noted
	

	R4-2400530
	Noted
	

	R4-2400734
	Noted
	

	R4-2401550
	Noted
	

	R4-2401551
	Noted
	

	R4-2401552
	Noted
	

	R4-2401680
	Noted
	

	R4-2401681
	Noted
	

	R4-2402051
	Noted
	

	R4-2402052
	Noted
	

	R4-2402720
	Noted
	

	R4-2402721
	Noted
	



