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Introduction
In the coexistence scenarios for relays there are two scenarios that are intended to be thruwall cases (case F and H), but where the current set of assumptions does not clearly model that. In the assumptions the relay layout on a regular grid, but there is no mention of how buildings are modelled, where UEs are located inside buildings etc.

We propose that the same building size and orientation that is used for tru-wall cases B and D are used also for case F and H. The number of UEs inside and outside should also be the same.

The difference is that for cases F and H the buildings should be located on a regular grid, while they are randomly located in cases B and D.

Proposal

It is proposed that co-existence cases F and H are clarified by introducing the attached TP in the TR 36.826. 
6.1
Coexistence simulation cases

In this subclause the simulation cases for coexistence studies are outlined.

Systems using relays is different from previously performed coexistence studies in the sense that there are different kinds of nodes that cause interference and that are impacted. In Table 6.1-1 the aggressor links and victim links are listed.

Both the aggressor and the victim networks contain eNB, RN and UE nodes.

Table 6.1-1 Coexistence simulation cases

	Case
	Aggressors
	Victim Link
	Relay Deployment
	RN antenna configuration
	Propagaion Model
	RN Max Power
	Power control

	A1
	eNB and RN access side
	eNB -> UE
	6.2.1

Case 1
DR=1.5R


	6.4b
Outdoor relay
GBH = 15 dBi
	Case 1

with site planning
NLOS


	PAC,max=30 dBm

PBH.max=30 dBm
	N/A



	A2-1
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC1

	A2-2
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC2

	A3
	eNB
	eNB -> RN

eNB -> UE
	
	
	
	
	N/A


	A4-1
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC1 

	A4-2
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC2 


	Case
	Aggressors
	Victim Link
	Relay Deployment
	RN antenna configuration
	Propagaion Model
	RN Max Power
	Power control

	B1
	eNB and RN access side
	eNB -> UE
	6.2.4
Case 1
DR=1.5R


	6.4b
Truwall relay
GBH = 15 dBi
	Case 1

with site planning

NLOS
	PAC,max=24 dBm

PBH.max=[24,30] dBm
<Additional uplink simulation cases are FFS for covering both 24 and 30 dBm  >
	N/A



	B2-1
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC1

	B2-2
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC2

	B3
	eNB
	eNB -> RN

eNB -> UE
	
	
	
	
	N/A


	B4-1
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC1 

	B4-2
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC2 


	Case
	Aggressors
	Victim Link
	Relay Deployment
	RN antenna configuration
	Propagaion Model
	RN Max Power
	Power control

	C1
	eNB and RN access side
	eNB -> UE
	6.2.1

Case 3
DR=1.5R


	6.4b
Outdoor relay
GBH = 15 dBi
	Case 3

with site planning
NLOS


	PAC,max=30 dBm

PBH.max=30 dBm
	N/A



	C2-1
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC1

	C2-2
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC2

	C3
	eNB
	eNB -> RN

eNB -> UE
	
	
	
	
	N/A


	C4-1
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC1 

	C4-2
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC2 


	Case
	Aggressors
	Victim Link
	Relay Deployment
	RN antenna configuration
	Propagaion Model
	RN Max Power
	Power control

	D1
	eNB and RN access side
	eNB -> UE
	6.2.4
Case 3
DR=1.5R


	6.4b
Truwall relay
GBH = 15 dBi
	Case 3

with site planning

NLOS
	PAC,max=24 dBm

PBH.max=[24,30] dBm
< Additional uplink simulation cases are FFS for covering both 24 and 30 dBm >
	N/A



	D2-1
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC1

	D2-2
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC2

	D3
	eNB
	eNB -> RN

eNB -> UE
	
	
	
	
	N/A


	D4-1
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC1 

	D4-2
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC2 


Table 6.1-1 Coexistence simulation cases

	Case
	Aggressors
	Victim Link
	Relay Deployment
	RN antenna configuration
	Propagaion Model
	RN Max Power
	Power control

	E1
	eNB and RN access side
	eNB -> UE
	6.2.2
Case 1



	6.4b
Outdoor relay
GBH = 15 dBi
	Case 1

with site planning
NLOS


	PAC,max=30 dBm

PBH.max=30 dBm
	N/A



	E2-1
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC1

	E2-2
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC2

	E3
	eNB
	eNB -> RN

eNB -> UE
	
	
	
	
	N/A


	E4-1
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC1 

	E4-2
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC2 


	Case
	Aggressors
	Victim Link
	Relay Deployment
	RN antenna configuration
	Propagaion Model
	RN Max Power
	Power control

	F1
	eNB and RN access side
	eNB -> UE
	6.2.5
Case 1
	6.4b
Truwall relay
GBH = 15 dBi
	Case 1

with site planning

NLOS
	PAC,max=24 dBm

PBH.max=[24,30] dBm
< Additional uplink simulation cases are FFS for covering both 24 and 30 dBm >
	N/A



	F2-1
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC1

	F2-2
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC2

	F3
	eNB
	eNB -> RN

eNB -> UE
	
	
	
	
	N/A


	F4-1
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC1 

	F4-2
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC2 


	Case
	Aggressors
	Victim Link
	Relay Deployment
	RN antenna configuration
	Propagaion Model
	RN Max Power
	Power control

	G1
	eNB and RN access side
	eNB -> UE
	6.2.2
Case 3

	6.4b
Outdoor relay
GBH = 15 dBi
	Case 3

with site planning
NLOS


	PAC,max=30 dBm

PBH.max=30 dBm
	N/A



	G2-1
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC1

	G2-2
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC2

	G3
	eNB
	eNB -> RN

eNB -> UE
	
	
	
	
	N/A


	G4-1
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC1 

	G4-2
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC2 


	Case
	Aggressors
	Victim Link
	Relay Deployment
	RN antenna configuration
	Propagaion Model
	RN Max Power
	Power control

	H1
	eNB and RN access side
	eNB -> UE
	6.2.5
Case 3

	6.4b
Truwall relay
GBH = 15 dBi
	Case 3

with site planning

NLOS
	PAC,max=24 dBm

PBH.max=[24,30] dBm
< Additional uplink simulation cases are FFS for covering both 24 and 30 dBm >
	N/A



	H2-1
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC1

	H2-2
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC2

	H3
	eNB
	eNB -> RN

eNB -> UE
	
	
	
	
	N/A


	H4-1
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC1 

	H4-2
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC2 


<The Exact Set of simulations is FFS and needs further agreements>

<The main focus is on operator deployed scenarios, user deployed relays are FFS>

<The set of simulations for indoor relays is FFS>

<It may be possible to use the simulations for other setups  In particular, it is FFS if the uplink outdoor relay simulations with PBH, max = 30 dBm may be used for a Truwall relay with the same backhaul link power>
6.2
System layout

This section describes the deployment used for eNodeB and RN. In all deployments there will be a fixed number [1, 4] of relay nodes per cell.

Table 6.2-1 Possible Parameter Definitions for Macro Network
	Parameter
	Macro Network

	Environment
	Macro cell, Urban (Case1)
Rural area (Case3)

	Macro Cellular layout
	Hexagonal grid, 19 cell sites, 57 sectors with BTS in the corner of the cell

	Macro Cell ISD
	a)
Case 1 with an ISD of  500 meters
b)
Case 3 with and ISD of 1.732 km


6.2.1
Uncoordinated macro cellular deployment, RN at cell  edge 

6.2.1.1 Network layout

Simulations are performed in the “Uncoordinated macro cellular deployment” described in section 4.4.2.1 of [5].

The RNs are located at [0.5, 1, 1.5] R (cell radius) from from the eNodeB. The RN are evenly spread over a total angle of +/- 30 degrees. 

The exact distance to use is FFS and needs to be agreed in further meetings. Initally a number of parameters are used. 

The UEs are randomly located over the entire area using a 2D uniform spatial distribution.
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Figure 6.2.1-1 Example of RN deployment. 5 RN per eNB. NOTE: Victim eNB not shown currently
6.2.1.2 UE location

UEs are located uniformly over the service area with [30] UEs per BS sector, i.e. per unit area of ISD^2 * sqrt(3)/6 .

On average 30 UE are placed inside each macro cell.

UEs are located indoors with a probability of 80%.

6.2.2
Uncoordinated macro cellular deployment, RN at regular grid

This deployment scenario uses the same assumptions as the deployment scenario in 6.2.1 with the exception that the RN are placed on a regular square grid. 4 relay nodes are assumed to be symmetrically placed about the cell center with an inter-relay node distance of 0.9 times the cell radius. An illustration of the regular grid is shown in figure 6.2.2-1.
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Figure 6.2.2-1 Example of regular RN grid deployment. 4 RN per eNB. NOTE: Victim eNB not shown currently
6.2.3
Manhattan grid deployment

Use of Manhattan grid is FFS.

6.2.4
Thruwall scenario

6.2.4.1
Network layout

Assume there are 5 in-building coverage areas randomly located within the donor cell.

In-building coverage areas will be modelled as a 50 meter by 50 meter square area

In-building coverage areas will be served by one dedic ated relay node that can be modelled as a thruwall  relay positioned on the wall closest to the eNB along the boresite between the eNB and the center of the coverage area.The antennas are located on this position on either side of the wall. . No penetration loss is assumed for the Un backhaul link

The building wall closest to the eNB is perpendicular to a line between the BS and the center of the building. The building cannot be located on the border of the cell, i.e. the entire building has to be inside one cell.
Modelling of floor loss if FFS.

Indoor propagation will be modelled using a 5x5 grid of 10 m by 10 m apartments in a 50 m by 50 m cluster, and employing the pathloss models of Table A.2.1.1.2-3 in [3].


[image: image3]
Figure 6.2.4.1-1 Illustration of indoor cluster modeling for relay co-existence studies

6.2.4.2
UE Locations

Each in-building coverage area will have a cluster of 4 indoor UEs randomly dropped within the in-building coverage area. 

The building coverage consists of a 5x5 cluster of apartments, each of size 10mx10m. Only one UE can be located in each apartment. Figure 6.2.4.2-1 illustrates the 5x5 Grid model:

[image: image4]
Figure 6.2.4.2-1: 5x5 Indoor Grid Model
In addition  10 outdoor UEs will be randomly dropped in the donor cell and will be served by either the eNB or one of the outdoor relays. 

6.2.5
Thruwall scenario with regular building layout

For the thru-wall scenario with regular building layout the following assumptions apply:
Buildings with a size of 50x50 m are located on a regular grid. The regular grid is the same as in subclause 6.2.2. Building orientation and antenna locations is the same as in subclause 6.2.4.

UE locations inside the building is the same as described in subclause 6.2.4.2.In addition 10 outdoor UEs will be randomly dropped in the donor cell.
6.3
Cell selection
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