Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG1 Meeting #79
R1- 144767
San Francisco, USA, 17th – 21st November 2014
Source: 
Ericsson 
Title:  
Details of deployment scenarios for indoor positioning evaluation
Agenda Item:
6.3.4.1
Document for:
Discussion & Decision
1 Introduction

The deployment scenarios for the indoor position study item were discussed in RAN1#78bis and the following agreements were made: 
· For evaluating baseline performance, two scenarios are defined for the existing positioning techniques (e.g. A-GNSS, E-CID, OTDOA, UTDOA, or hybrids thereof) for indoor environments:

· Outdoor deployment scenario, at least for the case of macro + outdoor small cell only

· FFS: whether or not to evaluate the case of Macro only deployment

· Outdoor macro + indoor small cell deployment scenario

· The above scenarios are also applicable to evaluate physical layer design options, enhanced measurements, and/or any additional impacts or enhancements, as applicable per technology, for RAT-dependent and RAT-independent positioning systems, including suitable frequencies and signals.
In this contribution we elaborate further on the deployment scenarios including the channel models.
2 Indoor positioning evaluation scenarios for RAT-dependent deployments
The indoor positioning enhancement studies are closely related to the small cell studies reported in [1]. It is preferred to take advantage of the scenario work from that study also in this study to avoid having to do additional calibration efforts.
Small cells are evaluated with (Scenario 1 and 2) and without (Scenario 3) macro cells, and with outdoor small cells (Scenario 1) as well as indoor small cells (Scenario 2 and 3). Scenario 1 and 2 also includes 80% indoor users and 20% outdoor users. Reusing these scenarios are preferred.  
Furthermore, the new 3D channel model was specified in Rel-12 [2], which addresses 3D modeling in more detail. It is reasonable to adopt this model given the time RAN1 has already invested on alignment and calibration of this model.
In the following, we provide further details on the two agreed scenario. Note that introducing a macro only scenario for indoor positioning was discussed in RAN1#78bis, but no agreement could be reached and it was left for further study. It is our understanding that most indoor users are located in urban and suburban areas, and covered by small cells (indoor and/or outdoor). Given the time constraint and work load of the study item, we do not see a need to evaluate the macro only scenario in the indoor positioning study.
2.1 Outdoor macros and outdoor small cells deployment scenario
In the small cell study [1], scenarios 1 and 2a address the case with macros and outdoor small cells with the difference being the carrier frequency used in the small cells. For the baseline evaluation, it is important that the chosen deployment scenario does not exclude legacy UEs which will not support the 3.5 GHz used in scenario 2a. For this reason, we propose using small cell scenario 1 as the outdoor only scenario and adopting it with the newly defined 3D channel models for UMa and UMi for the macro and small cells, respectively. With the new channel models, elevation is introduced to the scenario with 80% of the users indoor.
Proposals: 
· Use small cell scenario 1 for the outdoor deployment scenario with macros and only outdoor small cells 

· Replace the channel models of small scenario 1 with newly defined 3D channel models for UMa and UMi
A summary of the main scenario parameters can be found in appendix 5.1.
2.2 Outdoor macros and indoor small cells deployment scenario
In order to address deployment scenarios with indoor nodes, small cell deployment scenarios 2b (sparse and dense) [1] are relevant. With lower power nodes gaining momentum, even denser deployments than 2b (dense) should be included in the study. Specifically, we propose that scenario 2b (dense) with four 24 dBm power nodes per floor should be used, and we also propose including an additional scenario with eight 21 dBm power nodes per floor. 
For the same reason as for outdoor deployments, it is important that the baseline allows legacy UEs using the small cells for location estimation. Hence, we propose that the small cells are on the same carrier frequency as the macro cells, i.e., 2.0 GHz.

For the outdoor macro cells, the UMa 3D channel model can be applied, and the height of the building can then be modeled. When expanding the indoor modelling to also include floors, it is required to also consider the antenna patterns for the small cells. Currently within 3GPP there is no model for 3D antenna patterns for indoor deployed nodes. Hence, we propose to study this aspect further. 
Proposals: 

· Use small cell scenario 2b (dense) for the deployment scenario with outdoor macros and indoor small cells

· Small cells are on the same carrier frequency as the macros

· Add an even denser small cell scenario with eight 21 dBm indoor nodes per floor
· Macro cells use the new 3D MIMO UMa channel model
· 3D modeling of indoor small cell is FFS
A summary of the main scenario parameters for the small cells can be found in appendix 5.2.
3 Conclusion
In this contribution we discussed the evaluation scenarios and have the following proposals:
Proposals for outdoor macros and outdoor small cells deployment scenario:
· Use small cell scenario 1 for the outdoor deployment scenario with macros and only outdoor small cells 

· Replace the channel models of small scenario 1 with newly defined 3D channel models for UMa and UMi

Proposals for outdoor macros and indoor small cells deployment scenario: 

· Use small cell scenario 2b (dense) for the deployment scenario with outdoor macros and indoor small cells

· Small cells are on the same carrier frequency as the macros

· Add an even denser small cell scenario with eight 21 dBm indoor nodes per floor

· Macro cells use the new 3D MIMO UMa channel model
· 3D modeling of indoor small cell is FFS
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5 Appendix

5.1 Outdoor deployment scenario

Table 1. Outdoor deployment scenario
	
	Macro cell
	Small cell

	Layout
	Hexagonal grid, 19 macro sites,3 sectors per site
	Clusters uniformly random within macro geographical area; small cells uniformly random dropping within cluster area

	System bandwidth per carrier
	10MHz

	Carrier frequency 
	2.0GHz

	Total BS TX power (Ptotal per carrier)
	46dBm
	30 dBm

	Channel model
	3D UMa
	3D UMi

	BS antenna height
	25m
	10m

	UE antenna height (hUT)in meters
	general equation
	hUT=3(nfl – 1) + 1.5

	
	nfl for outdoor UEs
	1

	
	nfl for indoor UEs
	nfl ~ uniform(1,Nfl) where

Nfl ~ uniform(4,8)

	Indoor UE fraction 
	80 %

	UE distribution (in x-y plane)
	Uniform in cell for both indoor and outdoor UEs

	ISD
	500 m
	20 m (minimum)


5.2 Indoor deployment scenario

Indoor deployment of small cells per 50 x 120m floor are 4 nodes per floor (24 dBm total BS TX power) or 8 nodes per floor (21 dBm), see Figure 1. Details for the small cells are found in Table 2.
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Figure 1. Indoor deployment scenario.
Table 2. Indoor deployment scenario.
	
	Small cell

	Layout
	The layout features ITU Indoor Hotspots corresponding to buildings with 4-8 floors. Each floor has a dimension of 50m-by-120m as illustrated in Figure 1. The hotspots are uniformly randomly distributed within a macro geographical area. For detailed parameter settings of an indoor hotspot, refer to A.2.1.1.5 in TR36.814.
With 24 dBm nodes, 4 nodes per floor and 

with 21 dBm, 8 nodes per floor.

	System bandwidth per carrier
	10MHz

	Carrier frequency 
	2.0GHz (same as for macro)

	Total BS TX power (Ptotal per carrier)
	24 dBm (4 nodes per floor)

21 dBm (8 nodes per floor)

	Distance-dependent path loss
	For indoor UEs : ITU InH (Table B.1.2.1-1 in TR36.814)

	Penetration
	For indoor UEs on the same floor: 0dB 

For indoor UEs on another floor:

15|nfl_SC_ - nfl_UE| + 4(|nfl_SC_ - nfl_UE|-1) dB,

where nfl_SC is the small cell floor level, and nfl_UE is the UE floor

	Shadowing
	ITU InH (Table A.2.1.1.5-1 in TR36.814)
Working assumption is that 3D distance is used for shadowing correlation distance

	BS antenna pattern
	FFS

	BS antenna height
	3nfl_SC + 2.5 m 
nfl_SC ~ uniform(1, Nfl) where Nfl ~ uniform(4,8)

	UE antenna height


	3(nfl_UE -1) + 1.5 m

nfl_UE ~ uniform(1, Nfl) where Nfl ~ uniform(4,8) 

	BS antenna gain + connector loss
	FFS

	UE antenna gain
	0 dBi

	Fast fading channel between BS and UE
	For indoor UEs:ITU InH

	Minimum distance (2D distance)
	BS – UE: 3m
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