[bookmark: OLE_LINK3]3GPP TSG RAN WG1 Meeting #86                                         R1-167388
Gothenburg, Sweden 22nd - 26th August 2016

Source:	NTT DOCOMO
Title:	Remaining Details on Indoor Hotspot Scenario
[bookmark: Source][bookmark: _GoBack]Agenda Item:	8.1.7
[bookmark: DocumentFor]Document for: 	Discussion and Decision
Introduction
At the RAN1 #84bis meeting [1], detailed configurations of multiple scenarios, including indoor, dense urban, urban macro and so on were discussed. For the indoor scenario, the discussed was continued in the RAN1 #85 meeting [2], focusing on the TRP antenna model and TRP placement. Multiple TRP placement options and the associated antenna pattern models were agreed [3], which are briefly summarized below and described in details in Appendix A.
Alt. 1: Single sector omni in azimuth dimension and 130 degree 3dB beamwidth in zenith dimension. Detailed antenna element radiation pattern according to below table. Electrical tilting is FFS.
Alt. 2: Three sectors and each sector has 65 degree 3dB beam width in both zenith and azimuth dimensions. Detailed antenna element radiation pattern according to below table. [110] degree electrical tilting.
Alt. 3: TRP is placed on the wall; single sector with 90 degree 3dB beam width in both zenith and azimuth dimensions. Antenna orientation is opposite to the wall. Detailed TRP positions FFS. Electrical tilting is FFS.
Alt. 4: TRP is placed below the ceiling; Sector with 130 degree 3dB beam width in both zenith and azimuth dimensions. Antenna orientation is towards floor.
Candidate TRP numbers are 3, 6, and 9. In this contribution, we perform system level simulation of the indoor scenario based on the above listed TRP models.
TRP Dropping Schemes
Among the 4 TRP antenna pattern models, Alt. 1 assumes omni-directional radiation in azimuth and directional in elevation. It is a typical antenna pattern used for low frequency band. Alt. 2, 3 and 4 are based an antenna panels, which can be considered for high frequency bands.
Proposal 1: TRP placement and antenna pattern Alt. 1 is appropriate for low frequency band, e.g., 4GHz. TRP placement and antenna pattern Alt. 2, 3 and 4 can be considered for high frequency band.
For Alt. 3, i.e., TRP mounted on the wall, it shall be avoided face to face placement of the TRP, to avoid strong interference between TRPs. 
To compare between different TRP placement and antenna pattern models, we conduct system level evaluation and obtain geometry performance. Carrier frequency is 30GHz. We consider multiple antenna array models. 
Config. 1: (M, N, P) = (2, 1, 1);
Config. 2: (M, N, P) = (4, 1, 1).
Where all antenna elements are mapped to a single TXRU with DFT weights to form a tilting angle towards specific direction. For each TRP deployment alternative, we consider 3-TRP, 6-TRP and 12 -TRP cases. Geometry is calculated based on the LOS ray without fast fading. The coupling loss and geometry cumulative distribution function (CDF) curves are shown in Figure 1, 2, and 3 for Alt. 2, 3 and 4 respectively.
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Figure 1. Coupling Loss and Geometry performance of TRP deployment Alt. 2.
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Figure 2. Coupling Loss and Geometry performance of TRP deployment Alt. 3.
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Figure 3. Coupling Loss and Geometry performance of TRP deployment Alt. 4.
It is observed that for all TRP deployment alternatives, having more TRPs, e.g., 12 can improve the coupling loss. However, it creates an interference limited situation. For TRP deployment Alt. 3, 3 TRP deployment is preferred. For TRP deployment Alt. 4, 6 TRP deployment is preferred. It is also observed that for 3-sector deployment case, the geometry performance may be limited by the inter-sector interference. The performance of antenna configuration 2 (i.e., M = 4) is better than antenna configuration 1 (i.e., M = 2).
It shall be noted that the above evaluation is made based on single beam based scheme. It is worthwhile to look at the coupling loss and geometry statsitics with multi beam based scheme. In that sense, the TRP antenna model shall be fixed in RAN1.
Proposal 2: 3 TRPs should be used for TRP deployment Alt. 2 and 3, 6 TRPs should be used for TRP deployment Alt. 4.
Summary
Proposal 1: We propose the following TRP placement and antenna pattern for Indoor Hotspot scenario.
· For below 6GHz,
· Single sector omni in azimuth dimension and 130 degree 3dB beamwidth in zenith dimension. Detailed antenna element radiation pattern according to below table. Electrical tilting is FFS.
· For above 6GHz (Furtehr priroritzaiton can be discussedamong three depoyments )
· Three sectors and each sector has 65 degree 3dB beam width in both zenith and azimuth dimensions. Detailed antenna element radiation pattern according to below table. [110] degree electrical tilting.
· TRP is placed on the wall; single sector with 90 degree 3dB beam width in both zenith and azimuth dimensions. Antenna orientation is opposite to the wall. Detailed TRP positions FFS. Electrical tilting is FFS.
· TRP is placed below the ceiling; Sector with 130 degree 3dB beam width in both zenith and azimuth dimensions. Antenna orientation is towards floor.
Proposal 2: 3 TRPs should be used for TRP deployment Alt. 2 and 3, 6 TRPs should be used for TRP deployment Alt. 4.
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Appendix A: Summary of TRP placement models
Alt. 1: Single sector omni in azimuth dimension and 130 degree 3dB beamwidth in zenith dimension. Detailed antenna element radiation pattern according to below table. Electrical tilting is FFS.
	Antenna element radiation pattern in  dim (dB)
	 =25

	Antenna element radiation pattern in  dim (dB)
	

	Combining method for 3D antenna element pattern (dB)
	

	Maximum directional gain of an antenna element
	[5dBi]





Alt. 2: Three sectors and each sector has 65 degree 3dB beam width in both zenith and azimuth dimensions. Detailed antenna element radiation pattern according to below table. [110] degree electrical tilting.
	Antenna element radiation pattern in  dim (dB)
	 =25

	Antenna element radiation pattern in  dim (dB)
	 =25

	Combining method for 3D antenna element pattern (dB)
	

	Maximum directional gain of an antenna element
	[8dBi]



Alt. 3: TRP is placed on the wall; single sector with 90 degree 3dB beam width in both zenith and azimuth dimensions. Antenna orientation is opposite to the wall. Detailed TRP positions FFS. Electrical tilting is FFS.
	Antenna element radiation pattern in  dim (dB)
	 =25

	Antenna element radiation pattern in  dim (dB)
	 =25

	Combining method for 3D antenna element pattern (dB)
	

	Maximum directional gain of an antenna element
	5dBi



Alt. 4: TRP is placed below the ceiling; Sector with 130 degree 3dB beam width in both zenith and azimuth dimensions. Antenna orientation is towards floor.
	Antenna element radiation pattern in  dim (dB)
	 =25

	Antenna element radiation pattern in  dim (dB)
	 =25

	Combining method for 3D antenna element pattern (dB)
	

	Maximum directional gain of an antenna element
	[5dBi]
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