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1. Introduction

According to the WID [1], one of the objectives for performance part is to specify UE demodulation requirements. This contribution provides discussion on test case design for MUST case 3.
2. Discussion 
2.1 RAN1 Agreements 

According to RAN1 agreements [2], MUST case 3 supports TM8/TM9/TM10. And it is agreed to indicate the assistant information about interfering UE in DCI. The assistant information consists of interference existence and modulation order. The maximum interfering spatial layer number of provided assistance information is provided in terms of K_max, which has two values, 1 or 3. 
As for the detailed design of DCI with interference assistance information, it is summarized below.
· For DCI formats 2C and 2D and Rel-13-DMRS-table=1
· When k_max=1, total 4 bits are added to carry assistance information

· 2 bits (denoted as B) with the message of interference for each DMRS port
· 2 bits for MOD of the single interfering layer

· 00: QPSK

· 01: 16QAM

· 10: 64QAM

· 11: 256QAM

· When k_max=3, total 6 bits are added to carry assistance information for predefined ordered antenna ports of interfering layers

· The assistance information for each port is represented with 4 states

· State 1: no interference presence 

· State 2: interference present with QPSK

· State 3: interference present with 16QAM

· State 4: interference present with 64QAM or 256QAM

· Total 64 states are required when number of layers of desired signal=1 and OCC length=4

· Total 16 states are required when number of layers of desired signal=2 and OCC length=4

· Total 4 states are required when number of layers of desired signal=1 and OCC length=2

· For DCI format 2B or Rel-13-DMRS-table not configured or Rel-13-DMRS-table=0
· UE expects k_max = 1 in this case
· 2 bits are added to carry assistance information for predefined antenna port of interfering layer

· 00: No interference presence

· 01: MUST interference is present with QPSK

· 10: MUST interference is present with 16QAM

· 11: MUST interference is present with 64QAM or 256QAM
2.2 consideration on test case design

There are different scenarios based on the combination of K_max value and the number of bits added to DCI . K_max =1 means that assistance information for up to 1 interfering spatial layer is provided  and  K_max =3 means that up to 3 interfering spatial layers’ assistance information are provided. 2 additional bits are added to DCI for the OCC2 case, 4 additional bits are added to DCI for the OCC4 case, while 6 additional bits are added to DCI considering multiple interference layers are provided . 
In order to guarantee that UE receive the RRC signaling and decode the DCI correctly and guarantee the system performance, it is necessary to introduce test cases to cover the possible scenarios. Taking the test coverage and test cost into consideration, it is proposed to introduce three test cases as shown in Table 1.
Table 1 proposed test cases for MUST case3

	
	k-max=1
	k-max=3

	the number of DCI additional bits=2
	√
	

	the number of DCI additional bits =4
	√
	

	the number of DCI additional bits =6
	
	√


Proposal 1: it is proposed to introduce three test cases as shown in Table 1.

In terms of the k_max=3, one issue is the number of interfering spatial layers to be cancelled. According to RAN1 agreements, k-max doesn’t imply the number of interfering spatial layers UE should cancel. However, the motivation of introducing k_max=3 is that the more interfering layers to be cancelled, the larger gain to be obtained. From our simulation results, there are performance gap between one layer cancellation and three layers cancellation.
Table 2 simulation results for MUST case3
	Test scenario
	Average-cell Spectral Efficiency (bps/Hz)
	gain

	Non-MUST
	3.4497
	

	MUST with one layer interference cancellation
	3.6679
	6.33%

	MUST with three layers interference cancellation
	3.9533
	14.60%


MUST is similar with NAICS, and the main difference is that the interferer of MUST comes from other UEs in the same cell while the interferer of NAICS comes from other cells. In addition, UE has to blindly detect the existence of interference for NAICS case while it is signaled to UE the interference existence for MUST case. For NAICS, UE has to cancel two layers interference. So it is proposed to introduce a test case with more than one layer cancellation.
Proposal 2: it is proposed to introduce a test case with at least two layers interference cancellation for k_max =3 case.
3. Conclusion
This contribution provides discussion on the test cases design for MUST case3 and the proposals are:

Proposal 1: it is proposed to introduce three test cases as shown in following Table 1.
Table 1 proposed test cases for MUST case3

	
	k-max=1
	k-max=3

	the number of DCI additional bits=2
	√
	

	the number of DCI additional bits =4
	√
	

	the number of DCI additional bits =6
	
	√


Proposal 2: it is proposed to introduce a test case with at least two layers interference cancellation for k_max =3 case.
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