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Background
The performance requirements for URLLC UE high reliability with ultra-low BLER were discussed during #94bis e-meeting. According to the WF [1], some agreements were made and some open issues were remained to be discussed further:
	Agreements:
· No slot aggregation for the ultra-low BLER requirement
· CP-OFDM waveform only
· UE DM-RS configuration is 1+1. Reconfirm or revise this decision in case the decision for DM-RS configuration for the slot aggregation requirement differs. BS DM-RS configuration is 1+1. Reconfirm or revise this decision in case the decision for DM-RS configuration for the slot aggregation requirement differs. These agreements apply for FR1 only.
· Further investigate and confirm UE MCS. MCS13 is baseline but a different MCS could be agreed if better.
· Regarding number of UE requirements: It is not of importance to agree a number; rather agree the number of different scenarios and the number of requirements will fall out. Note that currently it appears to be 4 for PDSCH plus potentially CQI, but this depends on final set of scenarios.
· PUSCH bandwidth and number of RB
· Same as agreed for the slot aggregation (high BLER) requirement
· Value for X
· X value as [0.5] dB for UE requirements 

Open issues:
· How to capture X in the specification
· Option 1: Do not capture in specifications; include directly into core spec requirement by assuming part of IM
· Option 2: Capture as part of TT in the conformance specification
· Option 3: Do not capture in specifications, X is not part of IM. 
· Number of UE tests
· Option 1: 1 
· Option 2: 2
· Create CQI requirements for ultra-low BLER
· First focused on evaluation the feasibility from test aspect and applicability rules before we decide whether introducing test cases or not.
· FR2 requirements for ultra-low BLER
· Keep it open meanwhile prioritize discussion on introducing FR1 requirements in Q2; and interested companies are encouraged to bring more information and analysis for the deployment/usage scenarios in FR2 with ultra-low BLER and/or higher BLER for high reliability and low latency
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this paper, the open issues are discussed and our views are provided. 
Simulation
Simulation assumption
Based on the agreed parameters, the remained open issues for UE parameters are discussed in this section. The agreed UE parameters are concluded in Table 2-1 based on WF [1] and [2]:
Table 2-1: Simulation assumption for UE PDSCH performance requirements
	Parameter
	Value

	Frequency range
	FR1

	Transform precoding 
	Disabled

	Duplex mode
	FDD/TDD

	Antenna configuration
	2x2, ULA low
2x4, ULA low

	PDSCH configuration
	Mapping type
	Type A

	
	Starting symbol (S) 
	2

	
	Length (L)
	12

	
	PUSCH aggregation factor
	1

	PDSCH DMRS configuration
	DMRS Type
	Type 1

	
	DM-RS duration
	Single-symbol DM-RS

	
	Number of additional DMRS
	1

	Number of HARQ Processes
	1

	PT-RS
	Disabled

	Propagation condition
	AWGN

	MCS Table
	FFS: Table 3, MCS13

	SCS and BW
	FDD:15KHz, 10MHz
TDD:30KHz, 40MHz

	Frequency domain resource
	Full BW

	TDD pattern 
	7D1S2U (S=6:4:4)

	Testing metric
	Target BLER:  1-10-5



Simulation results
In order to choose a proper MCS, simulations with different MCS are running. According to the initial results, the SNR for MCS5 is lower than -6dB. SNR value for MCS10 is around -6dB. Simulations are still running due to the limited time.
Discussion 
· How to capture X in the specification
Usually the core requirement captures the averaged value of (Ideal SNR + IM) from all companies. Then the conformance requirement captures: core requirement + TT. The value of TT is informed by the equipment suppliers and it is documented in the conformance spec annex. For UE side, TT is reflected in RAN5 conformance specification. In TS 38.521-4, the value of TT is given and listed in the table. For example:
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Based on the experience of LTE UE and NR Rel-15 UE performance requirements, an extra margin is agreed to be added on top of the averaged impairment results, then the (averaged impairment results + extra margin) is set to the core requirements. Some documents can be referenced: R4-1816488 slide#11 and R4-1905735.
From our understanding, we are discussing X that is similar as the extra margin used in UE performance requirements. As this extra margin was never explicitly captured in the core specification and conformance requirements, so we think that we can follow the same way forward.
Proposal 1: Do not capture in specifications, include directly into core spec requirement but not part of IM. 
SNR value in core spec = average (Ideal SNR + IM) from all companies + X. 

· Number of tests to define
We prefer to define one test for the ultra-low BLER target. More tests will be defined with higher BLER target.
Proposal 2: We propose to define one test for ultra-low BLER target.

· CQI reporting test:    
The experiment of testing the ultra-low BLER target tells us it takes very long time to achieve 10^-5, as the CQI reporting test is more complex than the single BLER test, we propose do not test the CQI table with 10^-5 BLER target. Please refer to R4-2007195 for more detailed discussion.
Proposal 3: No need to define CQI tests with ultra-low BLER target.

Proposals
In this paper, following are proposed:  
Proposal 1: Do not capture in specifications, include directly into core spec requirement but not part of IM. 
SNR value in core spec = average (Ideal SNR + IM) from all companies + X. 
Proposal 2: We propose to define one test for ultra-low BLER target.
Proposal 3: No need to define CQI tests with ultra-low BLER target.
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