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Introduction
In the previous RAN4 meeting way forward on ultra-low BLER requirements was approved [1] and all remaining test parameters for FR1 were defined. In this paper we provide alignment and impairments FR1 results and our view on FR2 requirements for UE ultra-low BLER requirements.
Discussion
[bookmark: _Ref40376560]FR1 simulation results
In the previous RAN4 meeting, all parameters required for definition for FR1 demodulation requirements for Ultra-low BLER were defined. Figure 1 illustrates the BLER curves for FDD and TDD scenarios with 2 Rx and 4 Rx UE configuration. Table 1 and Table 2 provides information on alignment and impairments results, respectively.
	FDD results

	TDD results


	[bookmark: _Ref47677114]Figure 1. PDSCH results for Ultra-low BLER


[bookmark: _Ref47677181][bookmark: _Ref47677175]Table 1. Summary of alignment simulation results 
	
	2 Rx
	4 Rx

	FDD
	0.5
	-1.7

	TDD
	0.4
	-1.8


[bookmark: _Ref40349992][bookmark: _Hlk47457921]Table 2. Summary of impairment simulation results 
	
	2 Rx
	4 Rx

	FDD
	2.5
	0.3

	TDD
	2.4
	0.2


FR2 requirements for ultra-low BLER
In the previous RAN4 meeting, the following agreements were reached on FR2 requirements for ultra-low BLER:
	· FR2 requirements
· Proposals
· Option 1: FR2 requirements 
· Option 2: No FR2 requirements 
· Option 3: Defer decision to next meeting


One of controversial topic of requirements for ultra-low BLER is testing time. However, taking into account that FR2 requirements can be defined for lower SCS in comparison to FR1, testing time can be significantly reduced. Also, we would like to note that in comparison to FR1, FR2 testing contains environment setup stage for OTA testing (for example, beam peak search in DL requirements) which may take sufficient time. Based on our understanding, duration of this preparation stage does not depend on target BLER and will be same for all requirements. Therefore, total testing time for ultra-low BLER should be not so larger than for regular BLER point. 
Based on TS 38.214 [2], the support of CQI table 3 implies the support of Ultra-low BLER requirements. 
	-	A single PDSCH transport block with a combination of modulation scheme, target code rate and transport block size corresponding to the CQI index, and occupying a group of downlink physical resource blocks termed the CSI reference resource, could be received with a transport block error probability not exceeding: 
…
-	0.00001, if the higher layer parameter cqi-Table in CSI-ReportConfig configures 'table3' (corresponding to Table 5.2.2.1-4).


From Rel-15 RAN1 feature list [3], we can observe that feature # 2-32c ‘New CQI table’ (CQI table with target BLER of 10^-5) is not precluded for FR2 scenarios.
	Features
	Index
	Feature group
	Components
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Mandatory/Optional

	
	2-32c
	New CQI table
	CQI table with target BLER of 10^-5
	cqi-TableAlt
	Phy-ParametersFRX-Diff
	No
	Yes
	Optional with capability signalling


Also, based on TS 38.331 [4] we can observe that UE can separately indicate whether it support CQI table 3 for FR1 or FR2. 
	UE-NR-Capability ::=            SEQUENCE {
    fr1-Add-UE-NR-Capabilities          UE-NR-CapabilityAddFRX-Mode           OPTIONAL,
    fr2-Add-UE-NR-Capabilities          UE-NR-CapabilityAddFRX-Mode           OPTIONAL,
}

UE-NR-CapabilityAddFRX-Mode ::= SEQUENCE {
    phy-ParametersFRX-Diff              Phy-ParametersFRX-Diff                  OPTIONAL,
    measAndMobParametersFRX-Diff        MeasAndMobParametersFRX-Diff             OPTIONAL
}

Phy-ParametersFRX-Diff ::= SEQUENCE {
    cqi-TableAlt                                ENUMERATED {supported}                 OPTIONAL,

}


Taking into account that this feature is not excluded for FR2 operation, we think that it is rather beneficial to verify that devices operating in FR2 range can reach ultra-low BLER.
Proposal 1:	Define FR2 PDSCH requirements for ultra-low BLER.
Conclusion
In this paper we provided alignment and impairment FR1 results. Also, we provided our view on FR2 tests for ultra-low BLER UE PDSCH requirements and made the following proposal:
Proposal 1: 	Define FR2 PDSCH requirements for ultra-low BLER.
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