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1 Introduction
In 3GPP RAN1#84bis meeting, the agreements for NR waveform evaluation were reached, including the evaluation assumptions of Case 1a, 1b and 2. But detailed assumptions for case 3 and 4 are not agreed yet. 
In this contribution, we present our views and proposals about the evaluation parameters for simulation case 3 and case 4. 
2 Overview of simulation cases
On the aspect of the assumptions for waveform evaluation, it was agreed that four simulation cases will be considered (see [1], based on R1-163558),
· Case 1a, 1b: single numerology case

· 1a: Downlink 

· 1b: Uplink, only one UE with narrow bandwidth is located at the edge of wide frequency band. It is assumed that no wide-band filter upon the whole frequency band. 

· Case 2: DL mixed numerology case 

· Case 3: UL single numerology case (asynchronous reception between UEs)
· Case 4: UL mixed numerology case (synchronous reception between UEs)
In the following subsections, brief introduction of Case 1a, Case 3 and 4 are provided.
2.1 Case 1a
Case 1a, as shown in Figure 1, is the downlink single numerology case.
In this case, one UE is assumed. It indicates the situation that there is only one numerology on the whole bandwidth of one carrier. The purpose of this single numerology case is to evaluate the self-intrinsic Inter-Symbol-Interference (ISI) and Inter-Carrier-Interference (ICI) caused by new waveform itself, and also the system guard band overhead for various numerologies.
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Figure 1 Downlink single numerology case
2.2 Case 3

Case 3, as shown in Figure 2, is the uplink single numerology case (with asynchronous reception between UEs). 
In this case, three UEs are assumed. The middle one is the target UE, and two interfering UEs with different power offsets exist on both sides of the “target” UE. Only the target UE is evaluated while the other two UEs are interferers.
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Figure 2 Uplink single numerology case (asynchronous transmission)
2.3 Case 4

Case 4, as shown in Figure 3, is the uplink mixed numerology case (with synchronous reception between UEs). 
In this case, three UEs are assumed. The middle one is the target UE, and two interfering UEs with different numerologies and power offsets exist on both sides of the “target” UE.
The same as Case 3, only the target UE is evaluated while the other two UEs are interferers.
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Figure 3 Uplink mixed numerology case (synchronous transmission)

3 Discussion of evaluation assumptions for case 3&4
The proposed parameters of case 3 and case 4  are listed in the Table 1.
Table 1 Parameters for case 3 and case 4 
	Assumptions 
	Value 

	Carrier frequency 
	4GHz 

	Duplex 
	FDD /TDD 

	Subframe duration 
	1 ms as baseline, other duration is FFS (short duration could be considered) 

	Subcarrier spacing 
	Single numerology case (case 3): 15KHz as baseline, 

Mixed numerology case (case 4): 15KHz, and the other subcarrier spacing  is FFS 

	Guard time interval 
	4.7us as baseline, other interval is FFS 

	FFT size 
	1024 for 15KHz subcarrier spacing 

	Bandwidth per user (including target user and interfering user)1 
	720 KHz (48 Subcarriers allocated per user) 

	Number of uplink users 
	3 (1 target user and 2 interfering users) 

	Power offset of the interfering user2 
	0 dB, 10 dB, 20 dB 

	Antenna configuration 
	1T1R, other configuration is FFS

	MIMO mode
	FFS

	MCS 
	Fixed. 16QAM: 1/2 or 2/3;  64QAM: 1/2 or 3/4 

	Control Overhead 
	No 

	Time offset of interfering user3 
	Case 3: 0, 128, 512 samples (for 15 KHz subcarrier spacing) 
Case 4: 0

	Channel estimation 
	Ideal 

	Guard tone number 
	[0 ~12] Subcarriers 

	Channel Model 
	· TDL model 

· All values of DS {10, 30, 100, 300, 1000} ns are evaluated with the selected TDL-DS combinations, i.e. TDL-A for DS {10,30}ns, TDL-B for DS {100 }ns, TDL-C for DS {300,1000}ns. Companies are allowed to choose additional combination(s) of other DS values and TDL–A and/or TDL-C in TR38.900.

•
ETU/EPA/EVA are optional.

•
Mobility: 3km/h or 30 km/h or 120 km/h, higher speed is not precluded.


Note 1: for uplink transmission, without loss of generality, 4 RBs bandwidth per user is assumed

Note 2: considering the uplink power control, the power offsets among the UEs are assumed.

Note 3: since the FFT size equals to 1024, 512 samples of signal time length (i.e. half symbol time length) is assumed as the max time offset of the interfering user.

Proposal 1: Table 1 should be used as the assumption for Case 3 and 4 in waveform evaluation for NR.
4 Conclusion

In this contribution, we presented some considerations for the evaluation of waveform design. We propose to agree on the following Way Forward in this meeting:
Proposal 1: Table 1 should be used as the assumption for Case 3 and 4 in waveform evaluation for NR.
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