IEEE C802.16m-08/1397

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	BRT Scenario Definition for Relay Evaluation Methodology

	Date Submitted
	2008-10-31

	Source(s)
	Jerry Sydir                                   Alexander Maltsev                           Andrey Pudeyev                                    Andrey Chervyakov
Vadim Sergeyev
Alexey Khoryaev                                             Alexei Davydov
Intel Corporation
Adrian Boariu                                                Xiaoyi Wang                                                   Yousuf Saifullah                                           Shashi Maheshwari

Nokia Siemens Networks

Zexian Li

 Nokia
Jianfei Tong

Huawei 

	jerry.sydir@intel.com
adrian.boariu@nsn.com 

tongjianfei@huawei.com 
*<http://standards.ieee.org/faqs/affiliationFAQ.html>

	Re:
	TGmEVAL  Change Request for 16m EMD

	Abstract
	In this document we define a below rooftop (BRT) relay scenario and the associated simulation parameters and channel models.

	Purpose
	For consideration and adoption into the 16m EMD document.

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


BRT Scenario Definition for Relay Evaluation Methodology 

Jerry Sydir, Alexander Maltsev, Andrey Pudeyev, 
Andrey Chervyakov, Vadim Sergeyev, Alexey Khoryaev, Alexei Davydov
Intel Corporation
Adrian Boariu, Xiaoyi Wang, Yousuf Saifullah,Shashi Maheshwari

Nokia Siemens Networks

Zexian Li

Nokia
Jianfei Tong 

Huawei

Introduction
The relay evaluation methodology section which was included in the 16m EMD in session 57, does not currently specify a test scenario for below rooftop (BRT) relay. BRT relay is an important deployment model and it is critical that at least one test scenario be included in the EMD. In this contribution we propose the specifics of a BRT scenario including the detailed simulation parameters and channel models for this scenario.
Text Proposal
[Make the following modifications to the text in section 14.1 of the 16m EMD document:]
14.1 Test Scenarios

Two basic scenarios with RSs are defined for the purpose of system level simulations: 
· Above Rooftop (ART) RS scenario 
· Two relays per sector

· Below Rooftop (BRT) RS scenario 

· Specific scenario if for further study
· Six relays per sector (1.5 km BS site-to-site distance)
· TBD relays per sector (3.0 km BS site-to-site distance)
Additional scenarios may be defined in the future as long as the scenario is described in sufficient detail to allow simulations to be recreated by others. Detailed descriptions of these scenarios are given in Sections 14.1.1 and 14.1.2.
[Make the following modifications to section 14.1.2  in the 16m EMD document:]
14.1.2 Below Rooftop RS Scenario 
The details of this scenario are left for further study

In this scenario the BS is located above rooftop (ART) while the RS and MS are located below rooftop (BRT), see Figure X1. 
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Figure X1 BRT RS scenario

In the BRT scenario the number of RSs deployed in each sector is increased to six. The reason for increasing the number of RSs is the more severe propagation characteristics of the BS-RS links and the reduced coverage area of the BRT RS in comparison to the ART RS scenarios of Section 14.1.1. The other difference from the ART scenario is in the type of the RS antenna configuration used for the BS-RS link. Since the BRT RSs are deployed below the rooftop, the probability of having LOS between the BS and RS is reduced. For this reason the BRT RS scenario assumes omni-directional antennas for both relay (BS-RS) and access links (RS-MS). The RS antenna array broadside is assumed to be aligned with the LOS direction to the BS. The basic RS parameters for the BRT RS scenario are provided in Section 14.2.

Figure X2 shows the deployment of BRT RSs with six relays per sector for a 19 cell topology. The deployment resembles the hexagonal RS grid with smaller cell sizes (mini-cells) overlayed by the hexagonal BS grid. As it can be seen from Figure X2 one of the RSs in each BS sector is geographically located in the neighboring cell.
Note that hexagonal BRT RSs deployment is not obligatory and may be changed for other simulation scenarios, but in this case location of BRT RSs must be specified by the proponents. The particular choice may be justified by specific BS antenna system parameters (i.e., antenna spacing and number of antenna elements) and used signal processing techniques. For instance, the angles may be selected to reduce the amount of interference from neighboring cells or to increase the performance of spatially multiplexed relay links for a given BS antenna configuration.
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Figure X2 BRT RS deployment scenario
[Make the following modifications to the text in section 14.2 of the 16m EMD document:]
14.2 Basic Parameters
Table 46 Test scenarios
	Scenario/ parameters
	ART RS scenario 
	BRT RS scenario 

	Carrier Frequency
	Refer to Baseline configuration (Table 3)


	Operating Bandwidth
	Refer to Baseline configuration (Table 3)


	Frequency Reuse
	1x3x1 (required) 



	Number of RS per sector
	2


	6 (1.5 km site-to-site distance)
6-12 (3.0 km site-to-site distance)

	BS Site-to-site distance
	1.5km (mandatory)

3.0km (optional)
	1.5 km (mandatory)

3.0 km (optional)

	RS placement distance (r)
	2 RSs per sector - 3/8 of site-to-site distance 
	6 RSs per sector – symmetrical positioning (hexagonal) 

	RS placement 
angle (( ) 
	2 RSs per sector - 26° (Default); 30° (Optional) 
	6 RSs per sector – symmetrical positioning (hexagonal) 

	MS mobility
	Refer to Baseline configuration (table 3)


Table 48 RS equipment model

	Parameter 
	Value

	
	ART RS scenario 
	BRT RS scenario

	                                                          Relay link

	RS Tx Power
	36 dBm per antenna

	27 dBm per antenna 

	Relay station antenna height
	32m
	10m



	Number of transmit antennas
	1
	2

	Number of receive antennas
	1
	2

	Antenna type
	Directional
	Omni in horizontal plane

	Antenna gain (boresight)
	20 dBi
	7 dBi

	Antenna 3-dB beamwidth
	200
	N/A

	Antenna front-to-back power ratio
	23 dB
	N/A

	Antenna spacing
	N/A
	2λ

	Antenna orientation
	Pointed to BS direction
	Antenna array broadside pointed to BS direction

	Noise figure
	5 dB

	Cable loss
	2 dB

	                                                           Access link

	RS Tx Power
	36 dBm per antenna



	27 dBm per antenna 

	Relay station antenna height
	32m
	10m

	Number of transmit antennas
	2 baseline / 4 optional

	Number of receive antennas
	2 baseline / 4 optional

	Number of sectors
	1

	Antenna type
	Omni in horizontal plane

	Antenna gain (boresight)
	7 dBi

	Antenna spacing
	4λ

	2λ

	Antenna orientation
	Antenna array broadside pointed to BS direction
	Antenna array broadside pointed to BS direction



	Noise figure
	5 dB

	Cable loss
	2 dB


[Insert the following text and figures as section 14.3.1.2 (after section 14.3.1.1) in the 16m EMD document:]
14.3.1.2 BRT RS scenario

The pathloss models for the BRT RS scenario are defined in Table X1.

Table X1 Pathloss models for the BRT RS scenario
	Link
	Pathloss model

	BS-MS
	Baseline test scenario pathloss model (Mandatory) (Refer to Section 3.2.3.8)

	
	Urban Macrocell test scenario pathloss model (Optional) (Refer to Section 3.2.3.1)

	
	Suburban Macrocell test scenario (Optional) pathloss model (Refer to Section 3.2.3.2)

	BS-RS
	Modified Baseline test scenario pathloss model (Mandatory) [85]

	
	Modified Urban Macrocell test scenario pathloss model (Optional) [85]

	
	Modified Suburban Macrocell test scenario pathloss model (Optional) [85]

	RS-MS
	Urban Microcell propagation:
Urban Microcell COST-Walfish-Ikegami pathloss model (Mandatory) [5, 18]
Urban Microcell test scenario pathloss model (Optional) (Refer to Section 3.2.3.3)

	
	Outdoor to Indoor propagation:

Outdoor to Indoor test scenario pathloss model (Optional) (Refer to Section 3.2.3.6).

	RS-RS
	Urban Microcell COST -Walfish-Ikegami pathloss model [5, 18]
Urban Microcell test scenario pathloss model (Optional) (Refer to Section 3.2.3.3)


14.3.1.2.1 BS-MS link

The BS-MS link in the BRT RS scenario is a typical ART to BRT link. The mandatory pathloss models for the baseline and optional Urban Macrocell and Suburban Macrocell test scenarios are described in Section 3.2.3 and used for the BS-MS link simulations without any modifications.

14.3.1.2.2 BS-RS link

The BS-RS link in the BRT RS scenario is an ART to BRT link. The pathloss models for the mandatory Baseline and optional Urban Macrocell and Suburban Macrocell test scenarios (Section 3.2.3) are almost suitable for BS-RS link simulations, but it is obvious that the propagation conditions for the BS-RS link should be less severe than the ones for the BS-MS links. The following approach for the pathloss propagation calculation is proposed. First, the pathloss is calculated for the BS-RS link using one of the specified models using the assumption that hRS = hMS. Second, the pathloss is adjusted based on the hRS value according to the formula 
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	(3)


An example of such an adjustment is defined in the WINNER B5d channel model [85]. The WINNER B5d channel model is defined for the NLOS stationary feeder and above rooftop to street-level propagation. This model is almost identical to the WINNER C2 Urban Macrocell NLOS model. The only difference is that in the B5d model a small adjustment to the pathloss model is made considering that the RS is located higher than the MS:
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14.3.1.2.3 RS-MS link

Two propagation sub-scenarios for RS-MS links are considered – Urban Microcell propagation scenario when MSs are located outdoors, and Outdoor to Indoor propagation scenario when MSs are located inside the buildings.
In the case when MSs are located outdoors the RS-MS link propagation conditions in the BRT RS scenario may be described by a typical Urban Microcell propagation scenario with both RS and MS antennas located BRT [84]. In the RS-MS link both LOS and NLOS propagation conditions may occur and LOS/NLOS transition conditions need to be introduced for this link.

Two Urban Microcell pathloss models for the RS-MS link are defined for the RS-MS link.

The first is the pathloss model for the Urban Microcell test scenario described in section 3.2.3.3. This model is quite complicated, topology dependent, and designed for fixed values of antenna heights. Therefore, it is reasonable to use a simplified model with generalized topology impact on the performance and more suitable for implementation is SLS tools.

The second model is the COST-Walfish-Ikegami pathloss model [85, 5]. It is recommended to be used for RS-MS link simulations as the mandatory model.

· 802.16m EMD Urban Microcell pathloss model (Optional)

For a detailed description of this model see section 3.2.3.3. The main disadvantage of this model is that it is intended for simulations specifically for Manhattan-grid topologies. This model was designed for fixed values of hRS = 12.5m and hMS = 1.5m and the final pathloss equation does not consider changing those values. Because of these restrictions, this model cannot be used for different values of antenna heights. The LOS model might be applied for frequencies from ultra-high-frequency to microwave bands and distances up to 5 km [18]. No model assumptions for the NLOS case are provided in section 3.2.3.3.
· Walfish-Ikegami pathloss model (Mandatory)

The proposed pathloss model is based on the COST-Walfish-Ikegami LOS and NLOS models [5, 18] which are defined for cases of TX antennas located ART and BRT. The following set of Walfish-Ikegami model parameters is proposed to be used: Building height 15m, building to building distance 50m, street width 25m, orientation 30˚ for all paths, and selection of metropolitan center. This model is designed for the following assumptions: Carrier frequency is 800 – 2000 MHz, hBS/RS is 4 – 50 m, hMS is 1 – 3 m and distance between nodes is 0.02 – 5 km. For a more detailed description of the COST-Walfish-Ikegami pathloss modebl the reader is referred to [18].

Both LOS and NLOS propagation transmissions might occur in the RS-MS link. Therefore, the LOS probability needs to be defined. We set the LOS probability according to the 3GPP SCM Urban Microcell model [5] where the probability of LOS is defined to be unity at zero distance, and decreases linearly until a cutoff point at d=300m, where the LOS probability is zero:
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In the case when MSs are located indoors the optional Outdoor to Indoor test scenario pathloss model (Section 3.2.3.6) can be used for RS-MS links by the proponents that want to simulate this scenario. Also the same pathloss model shall be used for BS-MS interference calculation.
14.3.1.2.4 RS-RS link

The RS-RS link is a BRT to BRT link with both antennas located at the same level above ground which is supposed to be high enough relative to the MS location. In the RS-RS link both LOS and NLOS propagation conditions might occur and LOS/NLOS transition conditions need to be introduced for this link.

Although it is obvious that the RS-RS link propagation conditions can be less severe than in the RS-MS links (depending on the RS-to-RS distance as well as obstructions), current investigations have not discovered any proper models for describing the RS-RS link propagation conditions in the Urban Microcell environment.

The Urban Microcell pathloss model based on the COST-Walfish-Ikegami LOS and NLOS models [5, 18] is proposed to be temporarily used. This model is valid for receiver station height less than 3 m but it is currently used assuming 10 m receiver height. 
Both LOS and NLOS propagation transmissions might occur over the RS-RS link. Therefore, the LOS probability needs to be defined. The LOS probability model is proposed to be similar to the RS-MS link with cutoff point at d = 700m due to the increased RS height relative to the MS location.

The optional Urban Microcell test scenario pathloss model (Section 3.2.3.3) can also be used as described in the Section 14.3.1.2.3.
14.3.1.2.5 Comparison of Pathloss Models
The pathloss for default antenna heights, fc = 2.5 GHz, and the BS-MS Baseline, modified Baseline, RS-MS with COST Walfish-Ikegami Urban Microcell LOS and NLOS, and RS-RS LOS WINNER B5b models is shown in Figure X3. Free space pathloss is also shown in Figure X3 for reference.
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Figure X3 BRT RS pathloss models
[Insert the following text and figures as section 14.3.2.2 (after section 14.3.2.1) in the 16m EMD document:]
14.3.2.2 BRT RS scenario

The spatial channel models for the BRT RS scenario are defined in Table X2.
Table X2 Spatial channel models for the BRT RS scenario
	Link
	Spatial channel model

	BS-MS and BS-RS
	Baseline test scenario model (Mandatory) (Refer to Section 3.2.9)

	
	Urban Macrocell test scenario model (Optional) (Refer to Section 3.2.5.1)

	
	Suburban Macrocell test scenario model (Optional) (Refer to Section 3.2.5.2)

	RS-MS
	Urban Microcell test scenario model (Mandatory) (Refer to Section 3.2.5.3)

	
	Outdoor to Indoor test scenario model (Optional) (Refer to Section 3.2.5.6)

	RS-RS
	Modified Urban Microcell test scenario model


14.3.2.2.1 BS-MS and BS-RS links

In this scenario, the propagation conditions of the BS-MS and BS-RS links are assumed to be the same. The mandatory baseline and optional Urban Macrocell and Suburban Macrocell test scenario spatial channel models described in section 3 are used for BS-MS and BS-RS link simulations without any modifications.

14.3.2.2.2 RS-MS link

The mandatory Urban Microcell and the optional Outdoor to Indoor spatial channel models described in section 3 can be used for RS-MS link simulations without any modifications.
14.3.2.2.3 RS-RS link

The modified Urban Microcell spatial channel model (section 3.2.5.3) is used in this case. The model parameters are modified in order to ensure symmetry in characteristics of received and transmitted signals: 1) modified per-tap mean angles of arrival are set equal to per-tap mean angles of departure of the initial model; 2) the modified arrival angular spread is set be equal to the departure angular spread of the initial model.

[Make the following modifications to the text in section 14.3.3 of the 16m EMD document:]
14.3.3 Shadowing models

The shadowing factor (SF) has a log-normal distribution with a standard deviation that is different for different scenarios as shown in Table 53. The values specified in Table 53 have been derived based on the baseline model in this document, 802.16j EVM [83], SCM, and WINNER models.

In the ART RS scenario for BS-MS and RS-MS links, the shadowing standard deviation is 8 dB according to Section 3.2.4. For BS-RS and RS-RS links, the shadowing standard deviation is 3.4 dB according to the 802.16j EVM Type D [83] and WINNER B5a channel models [84].

In the BRT RS scenario for the BS-MS link the shadowing standard deviation is 8 dB according to Section 3.2.4. For the BS-RS link “pre-planned” RS placement by operators is assumed so the shadowing standard deviation is set to 6 dB and the mean value of the shadowing factor is set to 2 dB providing a positive shift in log-normal curve. This ensures better propagation conditions than for typical BS-MS links in which MSs are assumed to be randomly located

. For the RS-MS (in the Urban Microcell scenario) and RS-RS links, the shadowing standard deviation is 4 dB for NLOS and 3 dB for LOS propagation according to Section 3.2.4 and the WINNER Urban Microcell channel models [84]. For the Outdoor-to-Indoor test scenario RS-MS link shadowing standard deviation is 7 dB according to Section 3.2.4.
Table 53 Shadowing standard deviation

	
	BS-RS
	BS-MS
	RS-RS
	RS-MS

	ART RS
	3.4 dB
	8 dB
	3.4 dB
	8 dB

	BRT RS
	6 dB and 2 dB mean value positive shift
	8 dB
	NLOS: 4 dB

LOS: 3 dB
	Urban Microcell propagation:
NLOS: 4 dB

LOS: 3 dB

Outdoor to Indoor propagation (Optional): 7 dB 


The correlation model for shadow fading is the same as the one described in this document, but the correlation distance for shadowing is corrected according to Table 54. The parameters in Table 54 have been derived based on the baseline model in this document, 802.16j EVM [83], SCM, and WINNER models.

In the ART RS scenario for BS-MS and RS-MS links, the shadowing correlation distance is chosen to be 50 m according to Section 3.2.4. For the BS-RS and RS-RS links, the shadowing correlation distance is chosen to be 40 100 m according to typical values of the LOS channel correlation distance given in WINNER [84].
In the BRT RS scenario for the BS-MS and BS-RS links, the shadowing correlation distance is chosen to be 50 m according to Section 3.2.4. For the RS-RS and RS-MS links, the shadowing correlation distance is chosen to be 12 m for NLOS and 14 m for LOS conditions according to typical values of correlation distance given in WINNER [84] for Urban Microcell scenarios. For the RS-MS links in Outdoor to Indoor propagation conditions the shadowing correlation distance is chosen to be 7 m according to WINNER [84].
Table 54 Correlation distance for shadowing

	
	BS-RS
	BS-MS
	RS-RS
	RS-MS

	ART RS
	40

 100 m
	50 m
	40 m
	50 m

	BRT RS
	50 m
	50 m
	NLOS: 12 m

LOS: 14 m
	Urban Microcell propagation:
NLOS: 12 m

LOS: 14 m

Outdoor to Indoor propagation (Optional): 7 m


The shadow fading cross correlation properties for all types of links are summarized in Table 55. Table 55 describes the cross correlation values for the ART RS scenario. Table X3 describes the cross correlation values for the BRT RS scenario. 
Table 55 Shadow Fading Correlation in ART RS scenario

	Link 1
	Link 2
	Correlation between Links 1 and 2

	BS→MS(i)
	BS→MS(j)
	Derived from distance between MSs (correlation distance - 50 m)

	MS→BS(i)
	MS→BS(j)
	0.5 

	BS→RS(i)
	BS→RS(j)
	0 (due to large distance between different RSs)

	RS→BS(i)
	RS→BS(j)
	0 (due to large distance between different BSs)

	RS→MS(i)
	RS→MS(j)
	Derived from distance between MSs (correlation distance – 50 m)

	MS→RS(i)
	MS→RS(j)
	0.5 (similar to BS-MS links)

	MS→BS(i)
	MS→RS(j)
	0.5 (similar to BS-MS links)

	RS→RS(i)
	RS→RS(j)
	0 (because distance between RSs is much larger than correlation distance equal to 40 m)


Table X3 Shadow Fading Correlation in BRT RS scenario

	Link 1
	Link 2
	Correlation between Links 1 and 2

	BS→MS(i)
	BS→MS(j)
	Derived from distance between MSs (correlation distance – 50 m)

	MS→BS(i)
	MS→BS(j)
	0.5 

	BS→RS(i)
	BS→RS(j)
	0 (because distance between RSs is much larger than correlation distance equal to 50m) 

	RS→BS(i)
	RS→BS(j)
	0.5 (similar to BS-MS links)

	RS→MS(i)
	RS→MS(j)
	Derived from distance between MSs (correlation distance – LOS 14 m, NLOS- 12 m for Urban Microcell propagation scenario, and 7 m for Outdoor to Indoor propagation scenario)

	MS→RS(i)
	MS→RS(j)
	0 (due to large distance between different BRT RSs and independency of different MS-RS links)

	MS→BS(i)
	MS→RS(j)
	0 (due to large distance between different BRT RSs and BSs and independency of MS-RS and MS-BS links)

	RS→RS(i)
	RS→RS(j)
	0 (because distance between RSs is much larger than correlation distance equal to 12 – 14 m)


[Make the following modifications to the text in section 14.3.4 of the 16m EMD document:]
14.3.4 Summary

Table 56 Summary of pathloss and channel models
	BS-RS link
	ART RS scenario 
	BRT RS scenario 

	Penetration Loss
	0dB
	0 dB

	Pathloss Model
	IEEE 802.16j EVM Type D pathloss model (Mandatory)

WINNER B5a (Optional)
	Modified Baseline Model (Mandatory)

Modified Urban and Suburban Macrocell (Optional)

	Lognormal Shadowing Standard Deviation
	3.4dB
	6 dB and 2 dB mean value positive shift

	Correlation Distance for Shadowing
	40m
 100m

	50m

	Channel Mix
	Single static channel
	Single static channel

	Spatial Channel Model
	WINNER B5a
	Baseline Model (Mandatory) 
Urban and Suburban Macrocell (Optional)

	RS-RS link
	
	

	Penetration Loss
	0dB
	0 dB

	Pathloss Model
	IEEE 802.16j EVM Type D pathloss model (Mandatory)

WINNER B5a (Optional)
	Walfish-Ikegami LOS and NLOS pathloss models (Mandatory) (To be further modified)
Urban Microcell (Optional) (To be further modified)

	Lognormal Shadowing Standard Deviation
	3.4dB
	NLOS: 4dB

LOS: 3dB

	Correlation Distance for Shadowing
	40m
	NLOS: 12m

LOS: 14m

	Channel Mix
	Single static channel
	Single static channel

	Spatial Channel Model
	WINNER B5a
	Modified Urban Microcell

	RS-MS link
	
	

	Penetration Loss
	10dB
	Urban Microcell propagation:
LOS: 0 dB

NLOS: 10 dB

Outdoor to Indoor propagation: 0 dB 

	Pathloss Model
	Baseline Model (Mandatory)

Urban and Suburban Macrocell (Optional)
	COST Walfish-Ikegami LOS and NLOS pathloss models (Mandatory) 

Urban Microcell (Optional)
Outdoor to Indoor (Optional)

	Lognormal Shadowing Standard Deviation
	8dB
	Urban Microcell propagation:

NLOS: 4dB

LOS: 3dB

Outdoor to Indoor propagation: 7 dB

	Correlation Distance for Shadowing
	50m

50% BSs, RSs correlation


	Urban Microcell propagation:

NLOS: 12m

LOS: 14m 
Outdoor to Indoor propagation: 7 m

	Channel Mix
	ITU Pedestrian B and Vehicular A channel models

ITU PB 3kmph - 60%

ITU VA 30kmph - 30%

ITU VA 120kmph – 10%


	Urban Microcell propagation:

3kmph – 60%

60kmph – 30%

120kmph – 10%
Outdoor to Indoor propagation:

TBD (Refer to Appendix J)

	Spatial Channel Model
	Baseline model (Mandatory)

802.16m EMD Urban and Suburban Macrocell (Optional)
	Urban Microcell (Mandatory)
Outdoor to Indoor (Optional)

	BS-MS link
	
	

	Penetration Loss
	10dB
	10dB


	Pathloss Model
	Baseline model (Mandatory)
Urban and Suburban Macrocell (Optional) 
	Baseline model (Mandatory)

Urban and Suburban Macrocell (Optional) 


	Lognormal Shadowing Standard Deviation
	8dB 
	8dB 

	Correlation Distance for Shadowing
	50m

50% BSs correlation
	50m

50% BSs correlation

	Channel Mix
	802.16m ITU Pedestrian B and Vehicular A channel models

ITU PB 3kmph - 60%

ITU VA 30kmph - 30%

ITU VA 120kmph – 10%


	802.16m ITU Pedestrian B and Vehicular A channel models

ITU PB 3kmph - 60%

ITU VA 30kmph - 30%

ITU VA 120kmph – 10%



	Spatial Channel Model
	Baseline model (Mandatory)

Urban and Suburban Macrocell (Optional)


	Baseline model (Mandatory)

Urban and Suburban Macrocell (Optional)



	Error Vector

Magnitude (EVM)
	Ideal
	Ideal











� In a frequency reuse pattern of NxSxK, the network is divided into clusters of N cells (each cell in the cluster has a different frequency allocations), S sectors per cell, and K different frequency allocations per cell.


� Two RSs per sector are recommend here because the other parameters(e.g. RS placement distance, RS placement angle) are dependant on the number of RS. 





�36 dBm for ARt and 27 dBm for BRt is recommended as in SPWG.


�BRT can range from 5 m to 10 m in our view. So we recommend this number to be  7 m (height of a two story building_


�We think that 10 m will be the better choice. At least optional 7 m value can be added further.


�I recommend using36 dBm for ART and 27 dBm for the BRT scenario.


�Se above comments


�Adrian (NSN) raised a question whether this should be 36 dBm or something in the neighborhood of 30 dBm


�"Antenna broadside pointed to BS" has little meaning for the omni-directional


� We mean antenna array broadside direction. It does not make sense for the 1 element antenna array. But for multi-element antenna array the orientation of the antenna array can influence the results (though the effect is small).


�It is better to discuss this further because reducing shadowing might make the pre-planned one worse. In a pre-planned one, the shawoding can even be positive. So instead of changing the shadowing value, we can have a positive shift in lognormal curve by changing the mean value (e.g. to +2).


�We agree.


�shouldn't this be higher than the BS-MS?


�We agree and propose to set it to 100m. Do you have any suggestions on the exact values? Anyway – this parameter does not have any influence on the system performance because inter RS distance in the ART scenario is about 600 m and in several times much more than correlation distance.


�Shouln't this be > 50 m.


�See comments above
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