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1 Introduction
In RAN1 #78b, phase 1 evaluation assumption has been agreed as in the following:

R1-14444 with following updates

· In Page 3, Carrier frequency: Mandatory: 2GHz for 3D UMi and 3D UMa with 200 m and 500 m ISD, 3.5 GHz for 3D UMi, Optional: 3.5 GHz only for 3D UMa with 200 m ISD

· In Page 6, CSI-RS, CRS: CSI-RS 1-1 mapping to TXRU, only CRS port 0 is modeled for UE attachment, CRS port 0 is associated with the first column with +45 degree pol, CRS port 0 to TXRU mapping is ideal and given by [1, 0, 0, 0, 0, 0, 0, 0]
· In Page 5, Transmission scheme: 

· TM10, single CSI process, dynamic SU/MU-MIMO with rank adaptation
· Single CSI process is used for phase 1 simulation only and the number of CSI processes allowed will be discussed in phase 2 simulation
This contribution presents phase-1 evaluation results and discussions.
2 Phase 1 Evaluation for Full Buffer 
Table 1 summarizes phase-1 full-buffer evaluation results. Dynamic switch is considered between single user (SU) MIMO (up to 2 layers) and multiuser (MU) MIMO (up to 4 layers). For MU-MIMO, precoding is based on minimizing signal-to-leakage-and-noise-ratio (SLNR) is applied per RBG based on UEs’ feedback report of PMI and CQI. MU scheduling is based on a sum correlation based algorithm. Details of simulation assumptions for full buffer can be found in the appendix.
Table 1 Summary of full buffer evaluation results 

	Unit: bps/Hz
	UMa-500m-

2GHz
	UMa-200m-

2GHz
	UMi-200m-

2GHz
	Umi-200m-

3.5GHz

	AvgSecTput
	2.519
	2.429
	2.460
	2.386

	5%tile
	0.074
	0.072
	0.065
	0.061


3 Phase 1 Evaluation for Non Full Buffer 

In the non-full buffer (NFB) traffic model evaluation, MU-2 operation (i.e., MU-MIMO without layer restriction) is investigated under different arrival rate, targeting different resource utilization (RU) ratio. 

3.1 UMa Scenario 1
The results of UMa scenario 1 are summarized in Table 2. A UPT cdf is presented in Figure 1.
Table 2 Results summary for UMa scenario 1

	Arrival rate (sec)
	Avg UPT

(Mbps)
	5%ile UPT
(Mbps)
	50%ile UPT
(Mbps)
	95%ile UPT
(Mbps)
	RU (%)

	0.2
	11.4
	1.45
	6.61
	40.3
	77.6

	0.3
	19.1
	2.95
	13.6
	52.6
	54.1

	0.5
	29.6
	7.86
	26.3
	54.1
	25.2
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Figure 1 UPT distribution for UMa scenario 1 
3.2 UMa Scenario 2
The results of UMa scenario 2 are summarized in Table 3. A detailed UPT distribution is presented in Figure 2.

Table 3 Results summary for UMa scenario 2

	Arrival rate (sec)
	Avg. UPT
(Mbps)
	5%ile UPT
(Mbps)
	50%ile UPT
(Mbps)
	95%ile UPT
(Mbps)
	RU(%)

	0.25
	15.4
	2.39
	9.15
	34.2
	62.3

	0.4
	22.4
	4.47
	17.1
	50.0
	39.3

	0.5
	27.7
	7.04
	24.7
	54.1
	25.9
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Figure 2 UPT distribution for UMa scenario 2 
3.3 UMi Scenario 1

The results of UMi scenario 1 are summarized in Table 4. A detailed UPT distribution is presented in Figure 3.

Table 4 Results summary for UMi scenario 1

	Arrival rate (sec)
	Avg. UPT
(Mbps)
	5%ile UPT
(Mbps)
	50%ile UPT
(Mbps)
	95%ile UPT
(Mbps)
	RU(%)

	0.25
	15.4
	2.64
	10.2
	47.1
	62.3

	0.4
	21.9
	4.27
	16.6
	54.1
	41.6

	0.5
	28.6
	7.64
	25.4
	54.1
	26.3
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Figure 3 UPT distribution for UMi scenario 1
3.4 UMi Scenario 2

The results of UMi scenario 2 are summarized in Table 5. A detailed UPT distribution is presented in Figure 4.
Table 5 Results summary for UMi scenario 2

	Arrival rate (sec)
	Avg. sector
(Mbps)
	5%ile UPT
(Mbps)
	50%ile UPT
(Mbps)
	95%ile UPT
(Mbps)
	RU(%)

	0.25
	15.9
	2.37
	10.8
	44.3
	61.0

	0.4
	21.5
	3.93
	16.1
	54.1
	43.0

	0.5
	26.7
	6.897
	23.256
	54.1
	28.8
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Figure 4 UPT distribution for UMi scenario 2 
4 Conclusion

This contribution has presented full-buffer and non-full-buffer phase-1 evaluation results.
5 References

[1] Chairman’s Notes, RAN1 #78bis, Ljubljana, Slovenia, 6th-10th October 2014.
6 Appendix: Simulation Assumptions
	
	Parameters

	Homogeneous scenarios
	3D-UMa ISD 500m, 3D-UMa ISD 200m with 41dBm Tx power (for 10MHz), 3D-UMi ISD 200m

	Polarized antenna modeling
	Model -2 from 36.873

	Traffic model 
	Mandatory: FTP Model 1 with packet size 0.5 Mbytes (low ~20% RU*, medium ~50% RU, high ~70%RU), the number of UEs is variable and according to desired load for bursty
Optional: Full buffer model
*RU clarification: multiple SU or MU layers are not counted multiple times towards RU, max RU=100% 

	Wrapping method
	Mandatory: Geographical distance based
Optional: Radio distance based

	Handover margin
	3dB

	Metrics
	Mean, 5%, 50% UPT

	System bandwidth
	10MHz (50 PRBs)

	UE attachment 
	Option 1) Based on RSRP (formula) from CRS port 0*
*This does not restrict any virtualization weights for CRS port 0 

	Carrier Frequency 
	Mandatory: 2GHz for 3D UMi and 3D UMa with 200 m and 500 m ISD, 3.5 GHz for 3D UMi, Optional: 3.5 GHz only for 3D UMa with 200 m ISD

	Network synchronization 
	Synchronized

	UE Speed 
	3km/h

	UE distribution 
	according to 36.873

	System bandwidth
	10MHz (50 PRBs)

	UE array orientation
	ΩUT,a uniformly distributed on [0,360] degree, ΩUT,b = 90 degree, ΩUT,g = 0 degree

	UE antenna pattern
	Isotropic antenna gain pattern A'(θ',ф') = 1

	Receiver 
	Non-ideal channel estimation and interference modeling, detailed guidelines according to Rel-12 [71-12] assumptions

	​
	LMMSE-IRC receiver, detailed guidelines according to Rel-12 [71-12] assumptions

	UE Rx configuration
	2 Rx x-polar (+90/0)

	UE array orientation
	ΩUT,a uniformly distributed on [0,360] degree, ΩUT,b = 90 degree, ΩUT,g = 0 degree

	
	

	
	


	
	Parameters

	Feedback 
	PUSCH 3-2 for non-reciprocity operation (PUSCH 3-0 for reciprocity based operation)

	​
	CQI, PMI and RI reporting triggered per 5ms 

	​
	Feedback delay is 5 ms 

	​
	Rel-10 8Tx codebook based for non-reciprocity based operation (SRS for reciprocity based operation only for TDD)

	Transmission scheme
	TM10, single CSI process, dynamic SU/MU-MIMO with rank adaptation
Single CSI process is used for phase 1 simulation only and the number of CSI processes allowed will be discussed in phase 2 simulation

	Overhead 
	3 symbols for DL CCHs, 2 CRS ports and DM-RS with 12 REs per PRB

38% = (3*12 + 2*8 + 12)/(12*14)

	Scheduler 
	Frequency selective scheduling (multiple UEs per TTI allowed)

	BS antenna configuration
	antenna elements config: 8 x 4 x 2, TXRU config: 1 x 4 x 2

	Number of UE transmit antennas
	1 or 2

	CSI-RS, CRS
	CSI-RS, CRS: CSI-RS 1-1 mapping to TXRU, only CRS port 0 is modeled for UE attachment, CRS port 0 is associated with the first column with +45 degree pol, CRS port 0 to TXRU mapping is ideal and given by [1, 0, 0, 0, 0, 0, 0, 0]

	Downtilt
	Antenna downtilting angle θetilt = 100 degrees for 3D-UMa ISD 500m, 3D-UMi ISD 200m and θetilt = 104 degrees for 3D-UMa ISD 200m

	CSI-RS/SRS periodicity
	5msec
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