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1.	Introduction
[bookmark: _Ref352842173]As per the revised LTE Work Item entitled “Revised WID: Support for V2V services based on LTE sidelink” [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 the co-existence assumptions to be employed by RAN4 in Release 14 for the analysis of V2X performance.

2.	Discussion of Proposed V2X Co-existence Assumptions

From [2], RAN4 has a mandate to investigate and complete the following objectives:
1) To specify a solution/requirement (if needed) for coexistence of PC5-based V2V operation and legacy Uu operation with LTE in the same carrier frequency [RAN1] and in an adjacent carrier frequency [RAN4] 
2) To specify UE Tx and Rx RF requirements covering operations at up to 6 GHz carrier [RAN4]
3) To specify RRM core requirements [RAN4]
4) To specify a solution/requirement for coexistence of LTE-based ITS operation and IEEE 802.11p on adjacent carrier frequencies within the 5.9GHz ITS spectrum. [RAN4] 
5) To specify a solution/requirement for co-channel coexistence of LTE-based ITS operation and IEEE 802.11p within the 5.9GHz ITS spectrum. [RAN1, RAN4] 
The work item should cover V2V services both with and without LTE network coverage, and cover both the operating scenarios where the carrier(s) is/are dedicated to V2V services and the operating scenarios where the carrier(s) is/are licensed spectrum and also used for normal LTE operation. This work should consider extensions to V2I/V2P. This work should also consider progress in SA WGs.
The specified enhancements should reuse the existing features of LTE as much as possible. 
Furthermore at RAN4#78, a number of assumptions with regard to simulation of V2V adjacent channel co-existence performance were agreed to in [3] as detailed below.

In the WF [3] from RAN4#78, it was agreed to as an objective to “define adjacent channel coexistence simulation parameters for 2GHz/5.9GHz V2V Services during 4 meeting times in RAN WG4”. The following general parameters were agreed to:
· Deployment scenarios: Unban case 
· Simulation Block Size : 
· Urban : Manhattan grid model: 3*433m, 3* 250m (in page 6)
· Absolute vehicle speed for urban
· Urban : 15km/h, 60km/h
· Used only to decide vehicle density. 
· Fixed location will be considered for adjacent coexistence evaluation.
· Vehicle density : Follow TR36.885
· V2V channel model : Follow TR36.885
· # of active UEs per V2V cell: Round (5% * # of total dropped UEs/cell)
· # of active UEs per LTE/LAA cell : 3UEs

In addition pathloss models and deployment model assumptions for urban deployments were agreed to in [3].
From the agreed WF there are a number of assumptions and parameters that need further definition and discussion as noted below.
1. The number active UEs based on a 5% activity rate.  The WF in [3] proposes a transmission activity rate of 5% for V2V transmissions. It is not clear what criteria this is based upon and the derivation of the number of simultaneous V2V transmissions for the 60 km/hr urban use case results in a rather low number of only 2 simultaneous V2V transmissions in a cell. Based on the UE drop and mobility model in Table A.1.2-1 of TR36.885, the vehicle density in a cell is based on the average inter-vehicle distance in the same lane being  2.5 sec * absolute vehicle speed. For a vehicle velocity of 60 km/hour this would result in an inter-vehicle distance of 41.6 m in a single lane. For an inter-cell distance of 500 meters, a single lane of traffic in a cell could accommodate 72 vehicles. Given that there are at least two lanes of traffic, the proposed value of 2 V2V transmissions appears to be low. In order to have a consistent model of the V2V traffic density it is proposed that the individual parameters comprising the vehicle density calculation be further reviewed and agreed upon.
Proposal #1:
· In order to have a consistent model of the V2V traffic density for adjacent channel co-existence simulations it is proposed that the individual parameters comprising the vehicle density calculation be further reviewed and agreed upon.

2. Power control of V2V transmissions: The WF in [3] does not define the level of power control to be assumed for V2V transmissions. Given that RAN1 has not defined a V2V power control scheme, it is proposed that for initial RAN4 adjacent channel co-existence analysis, it is assumed that the V2V transmissions occur at the maximum transmit power Pmax of the V2V UE.
Proposal #2:
· For initial RAN4 adjacent channel co-existence analysis, it is assumed that the V2V transmissions occur at the maximum transmit power Pmax of the V2V UE.


3. ACLR and ACS values for V2V UEs. The current WF [3] proposes values of ACLR and ACS of 30 and 33 dB respectively based on the requirements for D2D. However given that the use cases and scenarios under which the D2D ACLR and ACS requirements were derived are different from the V2V use cases, we do not believe it is technically justifiable to simply assume the D2D ACLR and ACS specifications can be reused for V2V. It order to be technically accurate, full adjacent channel co-located co-existence simulations and analysis should be completed in order to derive the ACLR and ACS values for V2V. In addition to the need to complete proper co-existence analysis for V2V, it should also be noted that the ETSI ACLR requirement is -38 dB.
Proposal #3:
· V2V ACLR and ACS values be based on full adjacent channel co-located co-existence simulations and analysis in RAN4.

4. Adjacent Channel Co-existence Evaluation Metric: It has been proposed in discussions related to [3] and in TR36.885[4] that a metric of packet rejection ratio (PRR) be employed for evaluation of co-located adjacent channel co-existence performance for V2V. All previous adjacent channel co-existence analysis that has been carried out by RAN4 has been based on the truncated Shannon bound defined in TR36.942 [5]. Using this approach, ACLR and ACS requirements are defined based on a degradation in performance of victim networks of less than 2% to 5 %. Use of a new metric such as PRR will require an agreed calibration of the metric to legacy performance based on the truncated Shannon bound of [5].  However given the tight timeline for completion of the RAN4 core RF analysis, such an effort will require additional work to complete. Furthermore for scenarios in which V2V transmissions are from an aggressor network and LTE legacy carrier is the victim network, a new metric such as PRR is not relevant. For these reasons it is proposed the traditional metric based on the truncated Shannon bound be employed for RAN4 adjacent channel co-existence analysis of V2V.

Proposal #4:
· The truncated Shannon bound be employed as the metric for RAN4 adjacent channel co-existence analysis of V2V.

In 3GPP RAN4 the co-existence evaluation methodology has been based on the methods and assumptions defined in 3GPP TR36.942 [3]. Furthermore, in TR36.885 [4] Appendix A, detailed assumptions are defined for use case scenarios, channel models, deployment scenarios, as well as drop and mobility models for the simulation of V2V performance.  It is proposed that these assumptions be adopted for the Release 14 RAN4 co-existence analysis for V2X operation. Table 1 below summarizes the specific references for the given requirements. 


Table 1: V2X Simulation Assumptions
	Parameter
	Assumption

	Evaluation Scenarios
	TR36.885 Appendix A.1.1

	UE Drop and Mobility Model
	TR36.885 Appendix A.1.2

	eNB and RSU deployment
	TR36.885 Appendix A.1.3

	V2V and V2I Channel Model
	TR36.885 Appendix A.1.4

	Traffic Model
	TR36.885 Appendix A.1.5



Proposal #5:
· For RAN4 Release 14 co-existence evaluations, the use case definitions, channel models and deployment scenarios of Appendix A of TR36.885 be employed as summarized in Table 1. 

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 it is proposed that the individual parameters comprising the vehicle density calculation be further reviewed and agreed upon.
Proposal #2:
· For initial RAN4 adjacent channel co-existence analysis, it is assumed that the V2V transmissions occur at the maximum transmit power Pmax of the V2V UE.
Proposal #3:
· V2V ACLR and ACS values be based on full adjacent channel co-located co-existence simulations and analysis in RAN4.
Proposal #4:
· The truncated Shannon bound be employed as the metric for RAN4 adjacent channel co-existence analysis of V2V.
Proposal #5:
· For RAN4 Release 14 co-existence evaluations, the use case definitions, channel models and deployment scenarios of Appendix A of TR36.885 be employed as summarized in Table 1. 
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