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1. Introduction 
In RAN4#95e URLLC requirements for UE demodulation and CSI reporting with higher BLER were discussed and way forward [1] was approved.
The agreements for UE demodulation and CSI reporting with higher BLER are:
	Requirements for High Reliability
· SCS/CBW: ​
· FDD: 15 kHz/10 MHz​
· TDD: 30 kHz/40 MHz​
· TDD pattern: 7D1S2U, S=6D: 4G: 4U for 30 kHz SCS.​
· PDSCH configuration: Mapping type A, symbol length 12, starting symbol 2.​
· PDSCH Aggregation level: 2 for FDD and TDD
· Max number of HARQ transmissions: 4​
· Antenna configuration: 2x2 and 2x4, ULA low​
· Propagation condition: TDLA30-10​
· Target BLER: 1%​ (BLER is calculated after all transmission​)
· Target Confidence level: 99%​
· Scheduling for PDSCH: 
· FDD: No scheduling in slots 0 and 1 (or 19) within 20ms. 
· TDD: No scheduling in D slots i, where mod(i, 10) = 0, and S slots

Requirements for low latency
· SCS/CBW:
· FDD: 15 KHz/10 MHz
· TDD: 30 KHz/ 40 MHz
· TDD pattern (30KHz SCS): DDDSU, S=10:2:2 
· Slots to be scheduled:
· FDD: All DL slots with K1=0
· TDD: S slots with K1=0
· Starting symbol: 2
· Symbol length: 2
· Slot aggregation level: 1
· Max number of HARQ transmissions: 1
· Number of HARQ process for FDD: 2
· Channel model: TDLA30-10
· Antenna configuration: 2x2 and 2x4, ULA Low
· PDSCH symbol length for FDD and TDD: 2os only
· Test metrics: 70% throughput

Requirements for Preemption Indication
· No URLLC PI performance requirements
· Time frequency set: 14x1
· Number of symbols to be pre-empted: 2
· Starting symbol to be pre-empted: 3
· Test applicability for eMBB UE PI requirements: optional with UE capability signalling
· Antenna Configuration: 2x2 and 2x4, ULA low
· Pre-emption scheduling: Fixed scheduling

Test Applicability
· The corresponding test applicability rules for the following features needs to be specified:
· PDSCH repetition (pdsch-RepetitionMultiSlots)
· PDSCH mapping type B (pdsch-MappingTypeB)
· PDSCH processing capability 2 (pdsch-ProcessingType2)
· new 64QAM MCS table for PDSCH (dl-64QAM-MCS-TableAlt)
· CQI table with target BLER of 10^-5 (cqi-TableAlt)



In this contribution we address the open issues related to UE demodulation and CQI reporting requirements with higher BLER.
2. Discussion
Requirements for Higher Reliability
In [1] the open issues related to UE demodulation for high reliability:
	MCS 
· Option 1: MCS13
· Option 2: MCS16
· Option 3: MCS19

Methodology for MCS selection
· Option 1: Higher or equal to -6 dB for average ideal 4 Rx SNR alignment results.
· Option 2: Higher or equal to -3 dB for average ideal 4 Rx SNR alignment results
· Option 3: Higher or equal to -4 dB for final 4 Rx requirement definition (average ideal SNR alignment result + IM)

FR2 requirements for High reliability
· FFS whether to define FR2 requirements
· Interested companies are encouraged to bring more information and analysis for the deployment/usage scenarios 




In RAN4#95e, the simulation assumptions for UE demodulation requirements with higher BLER was approved [2]. Based on the simulation assumptions, for tests with higher reliability with PDSCH slot aggregation, we provide the simulation results for different MCS.
Table 1: Simulation results with PDSCH slot aggregation
	SNR @1% BLER
	MCS: 13
	MCS:16
	MCS:19

	FDD
	2x2
	0.43
	3.1
	5.07

	
	2x4
	-3.9
	-1.45
	0.36

	TDD
	2x2
	0.67
	2.9
	5.45

	
	2x4
	-3.3
	-1.2
	1.25


Based on the results in Table 1, the target SNR would be reasonable and not very low if requirements are defined with MCS 13. Targeting small packet size for URLLC use cases, it would be reasonable to use MCS 13 to define requirements for higher BLER. 
Proposal #1: Define requirements with PDSCH slot aggregation with MCS 13
Requirements in FR2
There has been discussion for the past meetings to introduce requirements for URLLC in FR2. In FR2 we don’t see the necessity to introduce requirements with high reliability as there might not be use cases for it. Hence, we propose not to introduce UE demodulation requirements in FR2 for high reliability.
Proposal #2: Do no define requirements in FR2 for high reliability for URLLC

Requirements for Low Latency
In [1] the open issues related to UE demodulation for low latency:
	Number of HARQ process for TDD: 
· Option 1: 2
· Option 2: 4 processes and PDSCH scheduling with HARQ index 3 

MCS: 
· Option 1: Only MCS 4
· Option 2: Only MCS 17
· Option 3: MCS 4 and MCS 17




For the requirements with PDSCH mapping TypeB and UE processing capability 2, one of the open issues is the number of HARQ processes in TDD mode. The options discussed in last meeting from [3] are captured below. 
[image: ]
Figure 1: HARQ Process for TDD
For number of HARQ processes, we recommend having 2 for TDD mode. With option 2 - 4 processes with PDSCH scheduling with only HARQ index 3 seems very complex to capture in the simulation parameters. Hence, we propose to define test case with 2 HARQ processes and PDSCH scheduling only in ‘S’ slots. 
Proposal #3: Define requirements with 2 HARQ processes 
Another open issue for low latency requirements, was the MCS. For URLLC it is preferable to have small packet size and low MCS, hence we propose to use MCS 4 for requirements with PDSCH mapping TypeB and UE processing capability 2.
Proposal #4: Define requirements with MCS 4 for URLLC low latency feature test cases

Simulation Results
For the simulation parameters agreed in [2], we provide simulation results for test case with PDSCH mapping Type B and processing capability 2.

Table 2: Simulation Results for PDSCH Mapping Type B and Processing Capability 2
	SNR @70% Max TP
	MCS: 4

	FDD
	2x2
	-1.38

	
	2x4
	-4.63

	TDD
	2x2
	-1.80

	
	2x4
	-4.86



Requirements for CQI Reporting
In [1] the open issues related to CQI reporting:
	Propagation channel for CQI reporting
· Option 1: AWGN
· Option 2: Fading channel

Target BLER in case AWGN conditions will be used
· Option 1: 10^-5
· Option 2: 10^-3
· Option 3: 10^-2

Test metric in case AWGN conditions will be used
· Option 1: Reuse Rel-15 CQI test metric
· Option 2: Reuse Rel-15 CQI test metric and define a lower bound for median reported CQI in the CQI reporting tests
· Other options are not precluded

Test metric in case Fading conditions will be used
· Option 1: 
· A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time
· The ratio of the throughput with follow CQI vs median CQI shall be ≥ γ
· Other options are not precluded




In the past RAN4 meeting CQI reporting requirements with Table 3 have been discussed. Based on the test feasibility study for introducing requirements with ultra-low BLER, it was determined that it is feasible to introduce requirements at slightly higher SNR in order to finish the test with early pass-fail criteria within a reasonable time. For CQI reporting in AWGN, the test will have to be run to test around the 10-5 BLER requirement, and there might not be an early pass-fail possibility in this case. Also, the way test cases are defined in AWGN, in the worst case 4 long tests might have to be run and at a minimum, 2 long test cases. Hence, it is more practical to introduce requirements in fading channel for CQI table 3. The test metric can be modified compared to other CQI reporting tests in fading channel to avoid a metric with very low BLER. 
Proposal 5: Define CQI reporting test in fading channel with the following test metric: 		              - A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time										              - The ratio of the throughput with follow CQI vs median CQI shall be ≥ γ

3. Conclusion
In this paper, we provide our views on the remaining open issues related to UE demodulation and CQI reporting requirements with higher BLER. Our proposals are captured below:
Requirements for high reliability
Proposal #1: Define requirements with PDSCH slot aggregation with MCS 13
Proposal #2: Do no define requirements in FR2 for high reliability for URLLC
Requirements for low latency
Proposal #3: Define requirements with 2 HARQ processes 
Proposal #4: Define requirements with MCS 4 for URLLC low latency feature test cases
Requirements for CQI Reporting
Proposal 5: Define CQI reporting test in fading channel with the following test metric: 		              - A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time										              - The ratio of the throughput with follow CQI vs median CQI shall be ≥ γ
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