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1. Introduction
In RAN4 #82, there was initial discussion on performance requirement for MUST and WF in [1] was approved. For MUST case 1/2, i.e., superposition transmission, following agreements were reached. 

· No new test on far UE decoding performance
· No new test for starting OFDM symbol
· No new test on PDCCH decoding performance
· Introduce test cases to cover
· Transmission modes: 
· TM2 and TM4
· TM3 is FFS
· Near UE modulation levels: 
· At least QPSK and 16QAM
· Different rank combinations of near and far UEs
· Option 1: Both rank-1
· Option 2: Both rank-2
· Option 3: Near UE rank-2 and far UE rank-1
· With and without p-a-must configuration
In this contribution, we provide our proposal on potential candidate test cases for MUST case 1 and 2.  

2. Discussion
2.1. Test case selection

In the WF [1], following aspects were identified as main parameters for test case selection. 
· Transmission mode and rank 
· modulation combination

· TPR configuration

· Power ratio

For UE receiver implementation and network deployment flexibility point of view, main factor to consider seems to be transmission mode and rank combination. RAN1 design allows following for transmission mode and rank combination for near-UE and far-UE. 
· Case 1: TM2 near-UE + rank 2 far-UE 

· Case 2: TM3 near-UE + rank 2 far-UE 

· Case 3: TM4 rank 1 near-UE + rank 1 far-UE 

· Case 4: TM4 rank 2 near-UE + rank 1 far-UE 

· Case 5: TM4 rank 2 near-UE + rank 2 far-UE 

For demapper implementation, case 3 and case 5 requires exactly same processing. Therefore, we can select one from case 3 and case 5 to cover rank 2 near-UE and rank 2 far-UE scenario. Similarly, we can select one from case 1 and case 3 for rank 1 near-UE and rank 1 far-UE scenario. Case 4 should be covered by separate test case since it requires simultaneous handling of legacy and superposition constellation. 
For modulation combination, RAN4 agreed to preclude 64QAM for near-UE. Therefore, we have QPSK+QPSK or 16QAM+QPSK options. Considering that TM2 is usually for robust transmission with low CINR UE, it would be natural to use QPSK+QPSK for TM2 test. For TM3 and TM4 test, we can use 16QAM+QPSK. 
TPR configuration is relevant only for 16QAM and higher modulation order. Since we have 2 tests for 16QAM, we can configure one 16QAM test with legacy TPR signalling and the other 16QAM test with p-a-must. 
Each modulation combination has 3 candidate power ratio. One way to achieve full verification of power ratio without increasing number of tests is to randomize power ratio during the test. On the other hand, randomizing power ratio may increase test complexity. If we select different power ratio for 16QAM, using fixed power ratio may also provide sufficient test coverage. 
Proposal 1. Consider following tests for MUST case 1 and 2. 
	test
	TM/rank
	Near UE modulation
	TPR configuration
	Power ratio

	1
	TM2 near-UE + rank 2 far-UE
	QPSK
	P_A = -3dB 
p-a is configured
	264.5/289

	2
	TM3 near-UE + rank 2 far-UE
	16QAM
	P_A = -3dB 

p-a is configured
	144.5/167

	3
	TM4 rank 2 near-UE + rank 1 far-UE
	16QAM
	P_A = 0dB 

p-a-must is configured
	32/42


2.2. Initial simulation results

Simulation was run to evaluate link level performance of MUST case 1/2 with various TM, layer, modulation and power ratio combination. Here’s summary of simulation assumption. 

· Duplex mode : FDD
· System bandwidth : 10MHz

· MCS : MCS 5 for QPSK, MCS 14 for 16QAM

· PDSCH is scheduled in all SFs except SF 5

· CFI : 2

· Tx EVM : 6%

Figure 1 shows simulation results. From the simulation results, we can observe that
· Near-UE can demodulate PDSCH in the presence of superposition of far-UE signal for various TM, layer, modulation and power ratio combination. 

· Selecting higher power ratio leads to gradual degradation of near-UE PDSCH demodulation performance.
[image: image1.emf]-10 -5 0 5 10 15 20

CINR (dB)

0

0.5

1

1.5

2

2.5

3

3.5

4

P

D

S

C

H

 

T

h

r

o

u

g

h

p

u

t

 

(

M

b

p

s

)

MUST TM2, QPSK

non-MUST

MUST power ratio=8/10

MUST power ratio=50/58

MUST power ratio=264.5/289

 [image: image2.emf]-10 -5 0 5 10 15 20 25 30

CINR (dB)

0

2

4

6

8

10

12

P

D

S

C

H

 

T

h

r

o

u

g

h

p

u

t

 

(

M

b

p

s

)

MUST TM2, 16QAM

non-MUST

MUST power ratio=32/42

MUST power ratio=144.5/167

MUST power ratio=128/138


(a) TM2
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(b) TM3
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(c) TM4 rank 1
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(d) TM4 rank 2
3. Conclusions

In this contribution, we provided proposal on potential candidate test cases for MUST case 1 and 2. Our proposals are 

Proposal 1. Consider following tests for MUST case 1 and 2. 

	test
	TM/rank
	Near UE mod
	TPR configuration
	Power ratio

	1
	TM2 near-UE + rank 2 far-UE
	QPSK
	P_A = -3dB 

p-a is configured
	264.5/289

	2
	TM3 near-UE + rank 2 far-UE
	16QAM
	P_A = -3dB 

p-a is configured
	144.5/167

	3
	TM4 rank 2 near-UE + rank 1 far-UE
	16QAM
	P_A = 0dB 

p-a-must is configured
	32/42
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