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1 Introduction

In RAN1#68bis meeting, a LS is approved to ask RAN4 some issues about introducing new carrier types [1]. So far, for the additional carrier types for carrier aggregation enhancement, RAN1 has reached the following agreement:
Agreement (at least for the case of a carrier of the new type being “unsynchronised” (see below for definition in this context) with the associated backward-compatible carrier):
· New carrier type can carry 1 RS port (consisting of the Rel-8 CRS Port 0 REs per PRB and Rel-8 sequence) within 1 subframe with 5ms periodicity

· This RS port is not used for demodulation

· FFS how RSRP measurements would then be handled for the NCT 

· Bandwidth of the RS port is FFS until RAN1#69 between one of:

· full system BW, and

· min(system BW, X) where X is selected from {6, 25}RBs

· configurable between full system BW and min(system BW, X)
RAN1 would like to seek guidance from RAN4 on the following issues:

· How should the RRM measurements be handled for the new carrier type?

· If the RRM measurements are performed based on the RS port described above, which bandwidth (as listed in the agreement above) is considered as sufficient?
In this contribution we provide link simulation for studying the RSRP measurement for the new carrier types.
2 Link level simulation for RSRP/RSRQ measurement for NCT
2.1 Simulation assumptions
In order to capture the impact of NCT on RRM measurement, link level simulation is adopted for studying RSRP/RSRQ measurement with NCT. Furthermore, RAN1 wonder which bandwidth is sufficient when the RRM measurements are performed based on the RS port for NCT case. Bandwidth of 6RB is the worst bandwidth case for RSRP/RSRQ measurement, and therefore we analyze the RSRP/RSRQ measurement accuracy performance under 6RB in NCT case to see if RSRP/RSRQ measurement accuracy performance under 6RB can meet the Rel-8 accuracy requirement in TS36.133. The simulation assumption can be summarized as follows,
Table 1 Simulation assumption
	Propagation conditions
	AWGN, EPA 5Hz and ETU 70Hz

	SNR
	-6 dB to +3 dB

	Measurement Bandwidth
	1.08 MHz, 6 RBs

	Number of Tx Antennas
	1

	Number of Rx Antennas
	2

	Antenna Correlation
	Independent Fading

	Measurement Period
	200 ms

	Number of Samples per Measurement Period
	4, spaced by 50 ms

	L3 filtering
	None

	DRX
	None


2.2 Performance Metrics
The CDF curves are to be provided for:

· Delta RSRP   = (estimated RSRP – ideal RSRP) 
[dB]  
· Delta RSRQ  = (estimated RSRQ – ideal RSRQ) 
[dB]

2.3 Simulation results
Based on the simulation assumptions above, the link level simulation results for RSRP/RSRQ measurement accuracy can be obtained as follows,
	Table 2. RSRP measurement accuracy performance
　
	Propagation
	SNR
	5%
	95%
	95%-5%

	CRS_NCT
	AWGN
	-6
	-2.0402
	1.3039
	3.3442

	
	
	-3
	-0.976
	0.8675
	1.8435

	
	
	0
	-0.5754
	0.5396
	1.115

	
	
	3
	-0.3876
	0.3565
	0.7441

	
	
	6
	-0.2353
	0.2402
	0.4755

	
	EPA5
	-6
	-2.671
	1.9739
	4.6449

	
	
	-3
	-1.4603
	1.2022
	2.6625

	
	
	0
	-0.7669
	0.7203
	1.4872

	
	
	3
	-0.5362
	0.3944
	0.9306

	
	
	6
	-0.3059
	0.2766
	0.5825

	
	ETU70
	-6
	-2.6125
	1.3152
	3.9277

	
	
	-3
	-1.3841
	0.7208
	2.1049

	
	
	0
	-0.9488
	0.3876
	1.3364

	
	
	3
	-0.6816
	0.145
	0.8266

	
	
	6
	-0.537
	0.0288
	0.5658

	CRS_Rel-8
	AWGN
	-6
	-1.7991
	1.3497
	3.1489

	
	
	-3
	-1.0231
	0.8258
	1.849

	
	
	0
	-0.576
	0.543
	1.119

	
	
	3
	-0.375
	0.3736
	0.7486

	
	
	6
	-0.2408
	0.2322
	0.473

	
	EPA5
	-6
	-3.0903
	1.8315
	4.9218

	
	
	-3
	-1.3297
	1.1155
	2.4452

	
	
	0
	-0.8937
	0.7144
	1.6081

	
	
	3
	-0.5249
	0.4028
	0.9277

	
	
	6
	-0.3095
	0.2861
	0.5956

	
	ETU70
	-6
	-2.4685
	1.4194
	3.8879

	
	
	-3
	-1.4509
	0.7303
	2.1812

	
	
	0
	-1.0171
	0.3387
	1.3557

	
	
	3
	-0.6963
	0.1417
	0.8381

	
	
	6
	-0.5664
	0.0541
	0.6205


Table 3. RSRQ measurement accuracy performance

	　
	Propagation
	SNR
	5%
	95%
	95%-5%

	CRS_NCT
	AWGN
	-6
	-1.9447
	1.2693
	3.214

	
	
	-3
	-1.0867
	0.8178
	1.9045

	
	
	0
	-0.5868
	0.5387
	1.1256

	
	
	3
	-0.3698
	0.3361
	0.7059

	
	
	6
	-0.2332
	0.2106
	0.4438

	
	EPA5
	-6
	-3.4079
	1.9168
	5.3247

	
	
	-3
	-1.5441
	1.316
	2.8601

	
	
	0
	-0.7795
	0.8709
	1.6505

	
	
	3
	-0.6597
	0.4852
	1.1448

	
	
	6
	-0.3887
	0.3517
	0.7404

	
	ETU70
	-6
	-2.9675
	1.247
	4.2146

	
	
	-3
	-1.5049
	0.6634
	2.1683

	
	
	0
	-1.0286
	0.3229
	1.3515

	
	
	3
	-0.7085
	0.0806
	0.7891

	
	
	6
	-0.5653
	0.0407
	0.606

	CRS_Rel-8
	AWGN
	-6
	-1.6655
	1.4554
	3.1208

	
	
	-3
	-0.9991
	0.7907
	1.7898

	
	
	0
	-0.5667
	0.5219
	1.0887

	
	
	3
	-0.3339
	0.311
	0.6449

	
	
	6
	-0.2444
	0.2287
	0.4731

	
	EPA5
	-6
	-3.1933
	1.986
	5.1793

	
	
	-3
	-1.597
	1.1143
	2.7113

	
	
	0
	-0.9455
	0.7844
	1.7298

	
	
	3
	-0.5962
	0.4753
	1.0715

	
	
	6
	-0.4024
	0.3255
	0.7279

	
	ETU70
	-6
	-2.8368
	1.4157
	4.2526

	
	
	-3
	-1.5898
	0.6776
	2.2674

	
	
	0
	-1.0487
	0.4044
	1.4531

	
	
	3
	-0.78
	0.1279
	0.9079

	
	
	6
	-0.6749
	0.0195
	0.6944


From the simulation results, the observation can be achieved as,
Observation: The absolute RSRP/RSRQ accuracy performances for NCT are similar with Rel-8.
From simulation results and observation, it is evident that the RSRP/RSRQ measurement accuracy performance for NCT in 6RB case can also meet the Rel-8 accuracy requirement in TS36.133. Thus, our proposal can be drawn as follows,

Proposal1:  RSRP measurements for NCT can be handled in the same way of Rel-8.
Proposal2: From the perspective of RRM measurement, the bandwidth of the RS port for NCT can be min (system BW, 6RBs).
3 Conclusion
In this contribution, we provide link simulation for studying the RRM measurement for the new carrier types.  The proposals can be achieved as,
Proposal1:  RSRP measurements for NCT can be handled in the same way of Rel-8.

Proposal2: From the perspective of RRM measurement, the bandwidth of the RS port for NCT can be min (system BW, 6RBs).
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