Page 1

3GPP TSG-RAN WG1 #74bis
R1-134137
Guangzhou, China, 7th – 11th October 2013
Source: 
Intel Corporation
Title:                     
Preliminary calibration results of 3D channel model baseline
Agenda item:
    7.2.7.2
Document for:
Discussion and Decision
1 Introduction
During RAN1#74, good progress was made for phase-1 3D channel model calibration. According to the post-meeting email thread [74-09], the target of phase-2 calibration is to confirm the simulation assumptions for channel model calibration and baseline performance calibration.  In this contribution, we share our views on the simulation assumptions, and provide some preliminary results for the second phase calibration.
2 Assumptions for the 2nd phase calibration
· Electrical tilting values
Several tilting values are defined during the first phase calibration in order to validate coupling loss calculation of vertical antenna patterns. As showed in [1], different tilting values have large impact on coupling loss and geometry distribution, especially when the vertical antenna pattern is realistically modelled with side-lobes and nulls. Therefore it is preferable to use a single tilting value in order to save the calibration efforts for both channel model calibration and baseline performance calibration. 
The same tilting value is used by all eNBs in the simulated network and the tilting value corresponding to the best (five-percentile) cell edge geometry is used as baseline. A good baseline tilting value is important to ensure proper performance comparison and calibration of elevation beamforming gain. Figure 1 shows the cell edge geometry for tilting values from 90 to 125 degrees with 1 degree granularity in UMa scenario. It can be observed that 102 degree tilting value results in the highest cell edge geometry. As it can also be observed that different tilting values may result in large cell edge geometry difference, e.g. -7dB in 117 degree and -2dB in 102 degree. 
The same simulation for UMi is repeated for a tilting range between 60 and 130 degrees, with the results also shown in Figure 1. One interesting observation is that the 102 degree is also the best tilting value for UMi in terms of cell edge geometry. In summary, we have the following observation:
Observation 1: 102 degree cell common tilting results in the best cell edge geometry for both UMa and UMi.
Based on this observation, we propose:

Proposal 1: RAN1 to confirm 102 degree downtilt as baseline for elevation beamforming studies in the second phase calibration.
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Figure 1: Cell edge (%5-ile) geometry with different electrical tilting values in UMa and UMi scenarios
· UE attachment
In our companion contribution [2], it was showed that different UE attachment schemes result in significant different geometry distributions. The difference in geometry may or may not be converted to difference in capacity depends on how to model the power of fast fading [2]. It was proved in [2] that LoS based UE association is the best way for baseline capacity calibration given different modeling of the power of fast fading. It was also proved in [2] that the difference in geometry is mainly caused by the widely distributed AoD instead of EoD. Since the focus of phase-2 calibration is to ensure companies have correct fast fading implementation especially in the elevation dimension, from this point of view, LoS based UE association scheme is also a better choice for channel model calibration. 
Proposal 2: Based on the observation in [2] and the target of phase-2 calibration, Los based UE attachment scheme could be used for calibration purposes. 
· Antenna configuration and virtualization
Different antenna configurations were proposed in [3] for the 2nd phase calibration including case 2 with one antenna element to one antenna port mapping, and case 3 with 10 antenna elements to one antenna port mapping. Case 2 is not relevant to downtilt and antenna virtualization due to the one to one antenna element to antenna port mapping. Therefore, this simplified configuration is preferable to be used for channel model calibration. 
From the viewpoint of practical antenna deployment, the multiple antenna elements to one antenna port mapping in case 3 is more suitable for baseline performance calibration than case 2. The number of columns N and the number of elements to virtualize one antenna port should be chosen such that they reflect the realistic deployment. To our understanding, the current configuration of case 3 [3] could be used directly or with minor modifications. For instance, N=4 antenna ports could be considered in addition to the current 2-antenna ports.
Regarding the CRS virtualization, it always impacts the RSRP measurement for all TMs and it also impacts interference measurement for all TMs, except TM10. However, CRS virtualization is not directly related to channel model realization. Since the 2nd phase calibration is focus on channel model and baseline performance calibration, it will be more effective to assume ideal interference measurement and ideal RSRP measurement (apply the complex weight of all antenna elements to realize 102 degree electrical downtilt on CRS port) without impact the phase 2 calibration.
Proposal 3: RAN1 to use case 2 for channel model calibration and case 3 for baseline performance calibration.

Proposal 4: Ideal interference measurement and ideal RSRP measurement could be used to simplify CRS virtualization discussion at current stage.
3 Preliminary Throughput Results
Since the fast fading modelling has not been finalized, we only show some preliminary results in this section based on the agreed simulation assumptions as provided in Table 2 and the fast fading modelling in [4].  Table 1 gives the preliminary throughput results for UMa and UMi scenarios for case 2 and case 3 in [3] to facilitate baseline performance calibration. 
Table 1: Preliminary throughput results for 2nd phase calibration
	
	3D UMa
	3D UMi

	
	Cell Edge Throughput (bps/Hz)
	Cell Average Throughput (bps/Hz)
	Cell Edge Throughput (bps/Hz)
	Cell Average Throughput (bps/Hz)

	Case 2
	ULA
	0.026
	1.35
	0.025
	1.28

	
	XPL
	0.025
	1.53
	0.023
	1.41

	Case 3
	ULA
	0.021
	1.62
	0.016
	1.39

	
	XPL
	0.016
	1.92
	0.015
	1.53


4 Conclusion
In this contribution, we shared our view on multiple simulation assumptions for the 2nd phase calibration including electrical downtilt value, UE attachment modeling, antenna configuration and CRS virtualization. To recap, we have below observations and proposal:
Observation 1: 102 degree cell common tilting results in the best cell edge geometry for both UMa and UMi.
Proposal 1: RAN1 to confirm 102 degree downtilt as baseline for elevation beamforming studies in the second phase calibration.
Proposal 2: Based on the observation in [2] and the target of phase-2 calibration, Los based UE attachment scheme could be used for calibration purposes. 
Proposal 3: RAN1 to use case 2 for channel model calibration and case 3 for baseline performance calibration.

Proposal 4: Ideal interference measurement and ideal RSRP measurement could be used to simplify CRS virtualization discussion at current stage.
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6 Appendix
Table 2 Simulation assumptions for the 2nd phase calibration

	Parameter
	Value

	Duplex method 
	FDD

	Network synchronization
	Synchronized

	System bandwidth
	10 MHz

	# of UEs per sector
	10

	Transmission scheme
	TM 9 with SU-MIMO

	Codebook
	Rel.8 codebook

	# of UE receive antennas
	2

	Handover margin
	1dB 

	Downlink scheduler
	Round robin with full bandwidth allocation

	Downlink link adaptation
	Wideband CQI/PMI on PUCCH (mode 1-1)

5ms periodicity, 6ms feedback delay

	Downlink HARQ
	Maximum four transmissions

	Downlink receiver type
	MMSE

	Channel estimation
	Ideal, both demodulation and CSI

	Control Channel overhead
	3 OFDM symbols for DL CCHs, no EPDCCH

	UE attachment modeling
	Based on LoS
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