[bookmark: _Toc374930449][bookmark: _Toc436619240][bookmark: _Toc451844170][bookmark: _Toc466346614][bookmark: _Toc466348847][bookmark: _Toc466352954][bookmark: _Toc472222521][bookmark: _Toc270064812][bookmark: _Ref399006623][bookmark: _Toc107399996][bookmark: _Toc118106256][bookmark: _Toc127815000][bookmark: _Toc175717711]3GPP TSG-RAN WG4 Meeting #79	R4-163504
Nanjing, China, 23 - 27 May, 2016

[bookmark: Source]Agenda Item:	7.13.1
Source: 	Ericsson
[bookmark: Title]Title: 					Simulation Assumptions for V2V Co-existence Analysis
[bookmark: DocumentFor]Document for:		Approval
1.	Introduction
[bookmark: _Ref352842173]As per the revised LTE Work Item entitled “Revised WID: Support for V2V services based on LTE sidelink” [1] [2] LTE-based V2X (i.e. vehicle-to-vehicle, vehicle-infrastructure or vehicle-to-pedestrian) functionality is to be defined as part of Release 14. 
This contribution discusses additional adjacent co-existence assumptions to be employed by RAN4 in Release 14 for the analysis of V2X performance.

2.	V2X Co-existence Assumptions

At RAN4#78bis, a number of assumptions with regard to simulation of V2V adjacent channel co-existence performance were agreed to in [3], [4] [5] and [6], with additional details provided in TR36.885 [7]. This contribution proposes clarification of some of the simulation assumption details for adjacent channel co-existence as detailed below.
1. The number active UEs based on a 1% activity rate.  The WF in [4] proposes a transmission by a given V2V UE of once every 100 msec. Since a typical transmission will be completed in 1 frame, this assumption translates into an activity rate of less than 1% for a given population of V2V UEs. For adjacent channel co-existence analysis for which V2V traffic is present in both aggressor and victim networks, it is proposed that the total population of V2V UE’s as defined in [6] and [7] be divided equally between the victim and aggressor networks. Furthermore if safety and non-safety applications are assumed in a V2V network, it is proposed that the population for safety and non-safety applications be divided equally within the given networks (i.e. aggressor or victim).
Proposal #1:
· In order to have a consistent model of the V2V traffic density for adjacent channel co-existence simulations in which V2V traffic is present in both aggressor and victim networks it is proposed that the total V2V traffic be divided equally between aggressor and victim networks. Furthermore, it is proposed that safety and non-safety applications be assumed to be equally divided within a given network. 

2. Power control of V2V transmissions: The WF documents in [3] [4] [5] do not define the level of power control to be assumed for V2V transmissions. Given that RAN1 has not finalized a V2V power control scheme, one possible initial assumption is that V2V transmissions occur at the maximum transmit power Pmax of the V2V UE. However initial simulation results indicate that lack of power control in V2V transmissions can result in significant degradation of legacy LTE throughput when V2V transmissions are an aggressor network to a victim LTE network [8]. As a possible solution to mitigate this degradation it is proposed that power control be considered for adjacent channel co-existence analysis for scenarios in which V2V acts as an aggressor to a victim LTE network in licensed bands.
Proposal #2:
· As a possible solution to mitigate V2V adjacent channel interference to LTE WAN networks it is proposed that power control be considered for adjacent channel co-existence analysis for scenarios in which V2V acts as an aggressor to a victim LTE network in licensed bands.

3. Position of urban grid relative to victim LTE networks. One of the scenarios under consideration for V2V adjacent channel co-existence analysis employs an urban grid to model the V2V traffic. For such scenarios in which V2V acts as an aggressor to a victim LTE network, it is proposed that the urban grid be centered about the victim network as illustrated in Figure 1 below for an inter-site distance (ISD) of 500 meters.
Proposal #3:
· For scenarios in which V2V acts as an aggressor to a victim LTE network, it is proposed that the urban grid be centered about the victim network.


[image: ]
Figure 1: Centering of urban grid V2V deployment model over a victim LTE network with an ISD of 500 meters.


3	Conclusions
The following proposals should be taken into consideration when defining the Release 14 V2X RF co-existence simulation assumptions:
Proposal #1:
· In order to have a consistent model of the V2V traffic density for adjacent channel co-existence simulations in which V2V traffic is present in both aggressor and victim networks it is proposed that the total V2V traffic be divided equally between aggressor and victim networks. Furthermore, it is proposed that safety and non-safety applications be assumed to be equally divided within a given network. 

Proposal #2:
· As a possible solution to mitigate V2V adjacent channel interference to LTE WAN networks it is proposed that power control be considered for adjacent channel co-existence analysis for scenarios in which V2V acts as an aggressor to a victim LTE network in licensed bands.

Proposal #3:
· For scenarios in which V2V acts as an aggressor to a victim LTE network, it is proposed that the urban grid be centered about the victim network.

4			References
[1]	RP-151109, “Feasibility Study on LTE-based V2X Services”, LG Electronics, CATT, Vodafone, Huawei.
[2]	RP-160220, “Revised WID: Support for V2V services based on LTE sidelink”, LG Electronics, Huawei, HiSilicon, CATT, CATR.
[3]		R4-163144, “WF on Operating Band Plan for V2V Services”, LG

[4]		R4-160003, “Way forward on performance metric for V2V system”, Huawei, CATT

[5]   	R4-163004, “WF on adjacent channel coexistence scenarios and parameters at 5.9GHz”, LG

[6]      R4-163005, “TP on adjacent channel co-existence scenarios and parameters for V2V service”, LG

[7]      3GPP TR36.885, “3GPP E-UTRA Study on LTE-based V2X Services; (Release 14).	
[8]      R4-163501, “Simulation results for V2V adjacent co-existence in licensed bands”, Ericsson.







[bookmark: _GoBack]
3GPP
image1.png
Y Location (m)

1500

1000

@
3
3

)

&
3
3

-100

-150

eNB locations

0

0
1500 -1000  -500 0 500 1000 1500
X Location (m)




