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1 Introduction

In the WF from RAN4#94-e-Bis [1], URLLC UE demodulation test cases were agreed for PDSCH mapping type B and PDSCH capability 2. In this paper we provide with our simulation results, and views on the simulation assumptions for these functionality tests.  

2 Discussion
2.1 Simulation assumptions

The following configurations were agreed in WF[1] to define URLLC UE performance requirements for PDSCH mapping type B and PDSCH capability 2:
· Slots to be scheduled:
· FDD: All DL slots 
· TDD: S slots with K1=0
· Starting symbol: 2
· Symbol length: 2
· Slot aggregation level: 1
· Max number of HARQ transmissions: 1
· Verify PDSCH processing capability 2 and type B mapping together
· SCS/CBW:
· FDD: 15 KHz/10 MHz
· TDD: 30 KHz/ 40 MHz
· TDD pattern (30KHz SCS)
· DDDSU, S=10:2:2 
· Number of HARQ process: 
· FDD: 2
· TDD
· Option 1: 2
· Option 2: 4
· K1 for FDD: K1=0
· Channel model: TDLA30-10
· Antenna configuration: 2x2 and 2x4, ULA Low.
· MCS: 
· Option 1: Only MCS 4
· Option 2: Only MCS 17
· Option 3: MCS 4 and MCS 17
· Number of RBs: 
· Full bandwidth only for MCS4
· FFS for MCS17
· PDSCH symbol length for FDD and TDD
· 2os
· FFS whether to define additional requirements for 4os or 7os
· Test metrics: Based on 70% throughput or 30% BLER
· FR2 requirements for PDSCH mapping Type B and processing capability 2
· 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 

2.2 Simulation results and proposals

Based on the simulation assumptions above, the simulation results are provided in 2.2.1 and 2.2.2 for FDD and TDD, correspondingly. 

To illustrate and compare performance with similar maximum throughput, different RB allocation sizes for different MCS are configured, as given in Table1, in our simulations.
Table 1 MCS and PRBs scheduled for simulations
	MCS
	4
	17

	# PRB – FDD 15KHz SCS
	52
	12

	# PRB – TDD 30kHz SCS
	106
	24


We think the use cases of PDSCH mapping type B transmission and PDSCH capability 2 are not only for URLLC UEs at cell edges with low MCS transmissions, but also for covering higher MCS transmissions closer to the cell. Furthermore, if the testing is conducted with a higher MCS, fewer PRBs need to be allocated to get similar transport block size, freeing up PRBs to be scheduled for other UEs. 
Proposal 1: Configure both MCS4 and MCS17 for PDSCH mapping type B transmission and PDSCH capability 2 tests, to cover variable realistic deployment scenarios, for both FDD and TDD.
From a performance point of view, we think that URLLC feature test for low latency transmission should not put an emphasis on throughput. The intended purpose is a quick transmission with a small transport block size. We agreed to only schedule one HARQ transmission, which means that BLER metric and Throughput metric are conjugate related to each other. i.e., 70% throughput is the same metric as 30% BLER metric. 

Another option could be to change the wording from “throughput” to “successful delivery rate” to reflect that we are more interested in the delivery rate rather than the throughput. But we also concede from a specification point of view that it is not preferred to introduce additional nomenclature which would obfuscate the specification. Therefore, we prefer to set demodulation requirements for PDSCH Mapping Type B and Processing capability 2 with BLER target metric.

Proposal 1: Use 30% BLER as test metric.

2.2.1 FDD
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Figure 1 BLER curve for 2OS FDD case

Table 2 30% BLER results for 2OS FDD case

	MCS
	SNR @ 30% BLER mark [dB]

	
	2Rx
	4Rx

	4
	-0.82
	-4.11

	17
	10.35
	6.15


2.2.2 TDD
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Figure 2 BLER curve for 2OS TDD case
Table 3 30% BLER results for 2OS TDD case

	MCS
	SNR @ 30% BLER mark [dB]

	
	2Rx
	4Rx

	4
	-1.02
	-4.5

	17
	10.41
	6.12


3 Conclusion

In this contribution, we’ve summarized simulation results for different MCS options and have the following proposals:

Proposal 1: Configure both MCS4 and MCS17 for PDSCH mapping type B transmission and PDSCH capability 2 tests, to cover variable realistic deployment scenarios, for both FDD and TDD.

Proposal 1: Use 30% BLER as test metric.
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