3GPP TSG-RAN WG4 Meeting #94-e
R4-2001486
Electronic Meeting, 24th Feb – 6th Mar, 2020
Title: 
Discussion and simulation results for URLLC UE CQI reporting requirements
Source: 
Huawei, HiSilicon
Agenda item:
8.9.1.2
Document for:
Discussion
1   Background
As discussed in R4-1915125, a new 4-bit CQI table (CQI table 3) with lower coding rates for PDSCH is designed for 1-10-5 BLER target. According to the WF [1], a CQI reporting test requirements should be introduced to test the CQI table 3. 
· Introduce CQI reporting requirements to verify the support of CQI Table 3
· Option 1: CQI test in AWGN
· Option 2: CQI test in fading channel
· FFS:
· Target BLER
· Test metrics
In this paper, options for CQI reporting requirements are discussed. Our views on the target BLER and the test metrics are provided.  
2   CQI reporting requirements 
2.1   CQI test in AWGN or in fading channel
The CQI reporting test in AWGN and fading channel are all related to median CQI. As the old CQI table 1 is designed for 1-10-1 BLER and the CQI table 3 is designed for 1-10-5 BLER, the test target BLER for CQI table 3 will between 1-10-1 and 1-10-5. It will take long time to get the median CQI. The purpose of this requirements is to test the new CQI table, we propose to introduce CQI reporting requirements in AWGN configuration condition to reduce the test time. 

Proposal 1: Introduce CQI reporting requirements to verify the support of CQI Table 3 in AWGN.  

2.2   Target BLER and test metrics
The URLLC service requires very high reliability of 99.999% and the CQI Table 3 is also design for 1-10-5 BLER target. However, the experience of studying URLLC high reliability test feasibility tells us that the test time will be very long for the low BLER target (1-10-5). The CQI reporting test is more complex than the high reliability test. Thus, we propose to consider a higher BLER target, e.g. 1-10-3. New CQI reporting test can reuse the BLER criteria test metrics presented in TS38.101-4 Section 6 
Proposal 2: Consider a higher BLER target, e.g. 1-10-3.
Proposal 3: The BLER criteria test metrics presented in TS38.101-4 Section 6 can be reused.
3   Simulation assumption 
Following the frame presented in TS38.101-4 Section 6 in AWGN, FDD and TDD CQI reporting tests should be defined. 
3.1.1   FDD
The following table illustrates some key parameters for FDD. 
Table 3-1 CQI reporting definition test
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	Duplex Mode
	
	FDD

	Subcarrier spacing
	kHz
	15

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2×2

	ZP CSI-RS configuration


	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9

	
	CSI-RS

periodicity and offset
	slot
	5/1

	NZP CSI-RS for CSI acquisition


	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 3,(6,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 3

	reportQuantity
	
	CQI

	cqi-FormatIndicator
	
	Wideband

	Sub-band Size
	RB
	8

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	5/1

	CQI delay 
	ms
	8

	Maximum number of HARQ transmission
	
	1


3.1.2   TDD

The following table illustrates some key parameters with 2Rx for TDD. 
Table 3-2 CQI reporting definition test
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	20

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD UL-DL pattern
	
	7D1S2U(S=6:4:4)

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2×2 with static channel 

	ZP CSI-RS configuration


	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9

	
	CSI-RS

periodicity and offset
	slot
	10/1

	NZP CSI-RS for CSI acquisition


	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 3,(6,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 3

	reportQuantity
	
	CQI

	cqi-FormatIndicator
	
	Wideband

	Sub-band Size
	RB
	16

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	10/1

	Maximum number of HARQ transmission
	
	1


Proposal 4: Define CQI reporting test for 2Rx with FDD and TDD modes. 
4   Proposals
In this paper, following are proposed: 
Proposal 1: Introduce CQI reporting requirements to verify the support of CQI Table 3 in AWGN.  

Proposal 2: Consider a higher BLER target, e.g. 1-10-3.
Proposal 3: The BLER criteria test metrics presented in TS38.101-4 Section 6 can be reused.
Proposal 4: Define CQI reporting tests for 2Rx with FDD and TDD modes. 
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