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1. [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In RAN1#93, it was agreed to further conduct an LLS (link level simulation) and an SLS (system level simulation) calibration for OMA baseline [1]. 	
In this contribution, we provide the LLS and SLS results by using the parameter agreed in the RAN1#93 and provide the remaining parameters that are necessary for SLS calibration.
2. OMA Calibration in LLS
With the agreed parameters in Appendix Table A.1, we present the LLS results of single UE OFDMA transmission in mMTC (both CP-OFDM and DFT-s-OFDM waveforms), eMBB and URLLC (both 30kHz and 60kHz numerologies) scenarios. The LDPC decoder is layered offset min-sum with offset value 0.5, and the number of iteration is set to 20. Instead of 10 and 75 bytes TBS (20 and 150 bytes for eMBB) as requested in the spreadsheet, in this contribution, we also provide results with TBS of 20/40/60 bytes (40/80/120 bytes for eMBB) for comparison, all with QPSK modulation.

2.1 mMTC CP-OFDM
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	(a). TDLA-30ns, 1T2R
	(b). TDLC-300ns, 1T2R

	Figure 1. BLER Performance of OMA Single UE (mMTC, CP-OFDM, 1T2R)
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	(a). TDLA-30ns, 1T4R
	(b). TDLC-300ns, 1T4R

	Figure 2. BLER Performance of OMA Single UE (mMTC, CP-OFDM, 1T4R)

	


2.2 mMTC DFT-s-OFDM 
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	(a). TDLA-30ns, 1T2R
	(b). TDLC-300ns, 1T2R

	Figure 3. BLER Performance of OMA Single UE (mMTC, DFT-s-OFDM, 1T2R)
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	(a). TDLA-30ns, 1T4R
	(b). TDLC-300ns, 1T4R

	Figure 4. BLER Performance of OMA Single UE (mMTC, DFT-s-OFDM, 1T4R)


2.3 eMBB
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	(a). TDLA-30ns, 1T4R
	(b). TDLC-300ns, 1T4R

	Figure 5. BLER Performance of OMA Single UE (eMBB, 1T4R)

	


2.4 URLLC 60 kHz
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	(a). TDLA-30ns, 1T2R
	(b). TDLC-300ns, 1T2R

	Figure 6. BLER Performance of OMA Single UE (URLLC, 60kHz, 1T2R)
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	(a). TDLA-30ns, 1T4R
	(b). TDLC-300ns, 1T4R

	Figure 7. BLER Performance of OMA Single UE (URLLC, 60kHz, 1T4R)


2.5 URLLC 30 kHz
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	(a). TDLA-30ns, 1T2R
	(b). TDLC-300ns, 1T2R

	Figure 8. BLER Performance of OMA Single UE (URLLC, 30kHz, 1T2R)
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	(a). TDLA-30ns, 1T4R
	(b). TDLC-300ns, 1T4R

	Figure 9. BLER Performance of OMA Single UE (URLLC, 30kHz, 1T4R)



3. OMA Calibration in SLS
3.1 More parameters for calibration
In case of this SLS calibration, besides those parameters agreed in RAN1#93 as listed in Table A.2, it is necessary to include some other parameters that may impact on the results of an alignment among the companies. The complementary parameters are illustrated in Table 1.
Table 1. Complementary parameters for SLS calibration
	TXRU mapping to antenna elements on BS side
	One TXRU per vertical dimension per polarization

	TXRU mapping weights on BS side
	TXRU virtualization only in the vertical dimension, refer to TR36.873

	BS Tx power
	For 200m: 44dBm; For 500m/1732m: 46dBm

	Polarized antenna modeling
	Model-2  in TR36.873

	Bandwidth
	10MHz

	UE antenna configuration
	1 (vertical polarization)

	UT array orientation
	uniformly distributed on [0,360] degree

	UE receiver noise figure
	9dB

	UE distribution
	20% Outdoor: 3km/h, 80% Indoor: 3km/h

	Handover margin
	0dB

	Wrapping method
	Geographical distance based

	UE attachment
	Based on RSRP (formula) from CRS port 0, fast fading channel is modeled [2]



Proposal 1: Further adopt the complementary parameters in Table 1 for the OMA calibration in the system level simulations among companies.
3.2 Calibration results
Following the parameters in  Table 1 and Appendix Table A.2, we present the SLS calibration results in terms of the coupling loss and downlink geometry that were agreed in last meeting for the case#1, case#2 and case#3 in Figure 10, 11, and 12 respectively. 
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	(a) CDF of coupling loss
	(b) DL geometry


Figure 10. SLS calibration for case 1.
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	(a) CDF of coupling loss
	(b) DL geometry


Figure 11. SLS calibration for case 2.
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	(a) CDF of coupling loss
	(b) DL geometry


Figure 12. SLS calibration for case 3.

For easy checking, we summarize some typical values of calibration results in the tables below:
Table 2 Typical values of Coupling loss for SLS Calibration.
	percentage
	Case #1
	Case #2
	Case #3

	5%
	94.909
	75.248
	75.496

	10%
	101.084
	81.751
	80.099

	20%
	108.343
	89.26
	88.256

	30%
	113.999
	94.444
	93.429

	40%
	119.126
	99.043
	97.344

	50%
	123.415
	103.798
	100.821

	60%
	127.354
	108.239
	103.99

	70%
	130.53
	112.524
	107.227

	80%
	133.892
	116.845
	110.872

	90%
	138.029
	121.625
	115.538

	95%
	141.102
	125.191
	119.336



Table 3 Typical Values of DL geometry for SLS calibration.
	percentage
	Case #1
	Case #2
	Case #3

	5%
	-4.989
	-2.268
	-2.783

	10%
	-3.817
	-1.201
	-1.667

	20%
	-2.167
	0.288
	-0.16

	30%
	-0.842
	1.61
	1.004

	40%
	0.407
	3.177
	2.361

	50%
	1.765
	5.028
	3.92

	60%
	3.388
	7.242
	5.726

	70%
	5.412
	10.029
	8.094

	80%
	8.279
	13.682
	11.088

	90%
	13.037
	18.748
	15.328

	95%
	16.862
	21.939
	18.731



4. Conclusions
In this contribution, we provided our LLS and SLS results for OMA calibration, one proposal was made as follows.
Proposal 1: Further adopt the complementary parameters in Table 1 for the OMA calibration in the system level simulations among companies.



Reference
RAN1 Chairman’s notes, RAN1#93, Busan, Korea, May 21-May 25, 2018.
3GPP TR 38.901 V15.0.0, “Study on channel model for frequencies from 0.5 to 100 GHz”, 2018.



Appendix

A.1 Link-level OMA calibration parameters agreed in RAN1#93 [1]
· For calibration purpose, the link-level evaluation assumptions are given below: 
Table A.1. LLS parameters for OMA calibration
	Implementation assumptions
	Values

	LDPC decoding algorithm
(e.g. MaxLogMAP or LogMAP, fully parallel or row parallel)
	Companies to report

	Number of LDPC decoding iteration
	Companies to report (e.g., 50 for flooding, 25 for layered)

	Modulation for 10/20 bytes
	QPSK

	Modulation for 75/150 bytes
	QPSK

	Channel Estimation
	Ideal

	Channel Model
	AWGN, TDL-A with 30ns (3km/h), TDL-C with 300ns (3km/h), no spatial correlation
Initialize channel realization at each slot

	Total number of slots
	1000 for eMBB/mMTC AWGN
10000 for eMBB/mMTC fading channel
[50000] for URLLC AWGN
[100000] for URLLC fading channel

	System bandwidth
	10 MHz




A.2 System-level OMA calibration parameters agreed in RAN1#93 [1]
· For calibration of the CDFs of coupling loss and downlink geometry averaged over two antenna ports.
· Use the assumption in the following Table. 
Table A.2. System-level assumptions for calibration purpose
	Parameters
	Case 1
	Case 2
	Case 3

	Layout
	Single layer - Macro layer: Hex. Grid

	Inter-BS distance
	1732m 
	500m 
	200m

	Carrier frequency
	700MHz
	700MHz
	4GHz

	Channel model
	UMa in TR 38.901

	UE Tx power
	Max 23 dBm

	BS Tx power
	Max 46 dBm

	BS antenna configurations
	2 ports: (M, N, P, Mg, Ng) = (10, 1, 2, 1, 1), +-45 Polarization
dH = dV = 0.8λ;

	BS antenna downtilt
	92
	98
	102

	BS antenna height
	25m

	BS antenna element gain + connector loss
	8 dBi, including 3dB cable loss

	BS receiver noise figure
	5dB

	UE antenna configuration
	1

	UE antenna height
	Follow the modelling of TR 38.901

	UE antenna gain
	0dBi

	UE distribution
	Follow the evaluation assumptions

	UE power control
	Open loop PC, P0 = [-90] dBm, alpha = 1.

	HARQ/repetition
	1

	UE attachment
	Refer to 36.873
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