[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #98-e	R4-2102119	
Electronic Meeting, ,2021

[bookmark: Source]Agenda item:	7.8.1.2.1
Source:	Ericsson
Title:	Discussion on UE URLLC demodulation performance requirements with higher BLER
[bookmark: DocumentFor]Document for:	Discussion
Introduction
During RAN4 97 e-meeting, more agreements were reached for the URLLC UE demodulation performance test cases, while there are still open issues for these features: FR2 slot aggregation, FR2 PDSCH mapping type B, and PDSCH pre-emption for FR1. In this paper we provide with our views on the remaining open issues. 
Discussion
PDSCH lot aggregation for FR2
The following open issue for FR2 slot aggregation is remained from 97-e meeting [1]:
· MCS: 
· Option 1: MCS13
· Option 2: MCS16
· Option 3: MCS19
· Higher or equal to -4 dB for final 2 Rx requirement definition (average ideal SNR alignment result + IM)
Our simulation results show that the final SNR operating point at 1% BLER target with MCS13 are lower than -4dB, while it is above -4dB with MCS16 and MCS17. Therefore, we have the following proposal:
Proposal 1: Select MCS16 or MCS19 for FR2 slot aggregation test.
PDSCH mapping type B for FR2
In the simulation assumption paper [2] chapter 3.2, the Information Bit Payload per Slot = 552 and Binary Channel Bits Per Slot = 2574 are given. We provide with the correct calculations below based on our understanding of TB size determination according to RAN1 spec 38.214 chapter 5.3.1.2 and the simulation configuration assumptions according to WF[1].
· Information bit payload per slot = 736






The closest TBS larger than  = 736
· Binary channel bits per slot = 2310
PT-RS configuration: Frequency density 2, Time density 1, RE offset 2 
Binary Channel Bits = 33*(12*2-1)*2 [symbol with PTRS] + 66*(12-6)*2 [symbol with DMRS and without PTRS] = 2310
· Max. throughput averaged over 2 frames = 4.6736 Mbps
Pre-emption indication
The following open issue for PDSCH pre-emption are remained from 97-e meeting [1]:
· Pre-emption probability​
· Option 1: 10% within 1 radio frame​
· Option 2: 20% within 1 radio frame​
· eMBB MCS ​
· Option 1: MCS13 in Table 1​
· Option 2: MCS4 in Table 1​
· Option 3: MCS 16 in Table 1​
· Test metric​
· Option 1: 70% of max T-put​
· Other options are not precluded​

We think it provides with sufficient test coverage to define the eMBB UE demodulation requirement tests only with 10% pre-emption probability. If pre-emption occurs more than 10% during a radio frame, then it could be more realistic to schedule Type B transmission rather than using the pre-emption feature. 
Proposal 2: Only configure 10% pre-emption probability for pre-emption tests

We provide with our observations below according to our simulation results with 10% pre-emption probability, MCS4/13/16/17, and different test metrics:
· 70% throughput test metric
Observation 1: With MCS13, the performance gap is not more than 1dB in most cases; With MCS 16/17 there is sufficient performance gap larger than 1dB in all cases, however max throughput can not be achieved even with the correct buffer flushing receiver processing.
· 1% BLER test metric
Observation 2: With MCS13, the performance gap is not always larger than 1dB in FDD and an error floor of 8% BLER is observed in TDD; with MCS 16/17, in FDD, the performance gap is larger than 1dB with 2RX and is about 0.8dB with 4Rx, in TDD, an error floor of 8% BLER is observed without correct buffer flushing receiver, therefore the performance degradation is significant compared to with correct buffer flushing. 
Conclusion
In this contribution, we’ve summarized our views for different UE URLLC features.
PDSCH lot aggregation for FR2
Proposal 1: Select MCS16 or MCS17 for FR2 slot aggregation test.
Pre-emption indication
Proposal 2: Only configure 10% pre-emption probability for pre-emption tests
· 70% throughput test metric
Observation 1: With MCS13, the performance gap is not more than 1dB in most cases; With MCS 16/17 there is sufficient performance gap larger than 1dB in all cases, however max throughput can not be achieved even with the correct buffer flushing receiver processing.
· 1% BLER test metric
Observation 2: With MCS13, the performance gap is not always larger than 1dB in FDD and an error floor of 8% BLER is observed in TDD; with MCS 16/17, in FDD, the performance gap is larger than 1dB with 2RX and is about 0.8dB with 4Rx, in TDD, an error floor of 8% BLER is observed without correct buffer flushing receiver, therefore the performance degradation is significant compared to with correct buffer flushing. 
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