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1. Introduction

At RAN1#72 deployment scenarios and evaluation methodology for the Study Item on LTE Device to Device Proximity Services (SID on D2D [1]) have been discussed. 

It was agreed to define general scenarios as well as public safety specific scenarios. The general scenarios, also applicable for public safety, are scenarios where network coverage can be assumed while the public safety specific scenarios are assumed to be out of network coverage or within partial network coverage. Companies are requested to propose scenarios reflecting the recommendations from SA1 and other WGs and possibly reuse existing 3GPP deployment scenarios. 

This paper discussed the modelling for the general scenario assuming network coverage. Particularly this contribution looks at mobility requirements in commercial networks e.g. required for automotive applications using Device to Device Proximity Services. 

2. Automotive ProSe Services 

In some contributions proposals were made to use channel models like Home eNB indoor channel model and pico eNB/RRH outdoor channel model as defined in TR36.814 [2] as basis. Although the number of scenarios should be limited within RAN1, we consider the support of user mobility e.g. for automotive applications to be very important. Automotive proximity services are already considered in the SA1 requirements captured in TR22.803 [3], where ProSe-enabled cars are mentioned as general use case. Thus any radio technology providing D2D proximity services should be able to operate also in vehicular environments and should not be limited to HetNet or small cell scenarios.
Observation 1: According to SA requirements defined in [TR22.803], Proximity ProSe Enabled UEs such as cars should support mobility. 
A ProSe-enabled car was introduced as part of a scenario using ProSe for large numbers of UEs (section 5.1.8 of TR22.8039). There might be hundreds or thousands of users with ProSe-enabled UEs installed in cars in close proximity. Some of the cars (e.g. moving in a convoy) might stay in proximity for a long time. For most of the applications proximity information would be useful. Once proximity is detected data could be transmitted via cellular network via a direct device to device link (via LTE or any other technology). Particularly for major traffic loads (e.g. in a traffic jam) network capacity will easily reach its limits unless advanced technologies are used e.g. D2D direct links or MBMS. 

While services are not in the focus of discussion in the RAN WGs, examples of car to car communication are: 

· Car-to-Car Personal Communication: entertainment, general information, chats, phone calls

· Car-to-Car Traffic Safety Communication: warnings, emergency call, emergency braking, traffic jam warning, road works warning, stop sign violation, hazard warning, warning of emergency vehicles

· Car-to-Car Driver Assistance Information: provision of parking information, traffic adaptive automatic cruise control, road condition information, road works information, traffic information

3. Requirements concerning Mobility 

Although mobility and service continuity is commonly assumed in TR22.803 [3] no direct requirements concerning the supported mobile speeds are given. Since proximity discovery in the general scenario shall be supported by commercial networks (probably limited to ProSe enabled UEs) it seems to be reasonable that the same mobility requirements apply as already defined for legacy LTE networks. In TR25.913 [4] the LTE mobility requirements were defined as “The E-UTRAN shall support mobility across the cellular network and should be optimized for low mobile speed from 0 to 15 km/h. Higher mobile speed between 15 and 120 km/h should be supported with high performance. Mobility across the cellular network shall be maintained at speeds from 120 km/h to 350 km/h (or even up to 500 km/h depending on the frequency band)”. 
Observation 2: ProSe Services operating in commercial networks should support the same mobility requirements as defined for legacy LTE networks.
Alternatively a liaison statement can be sent to SA1 to clarify the mobility requirements of ProSe-enabled cars as mentioned in the general use case in TR22.803. 

Although the number of scenarios should be limited it needs to be ensured by simulations that ProSe services support the same mobility requirements as legacy commercial networks. Since ProSe services will comprise completely new technology components where performance at higher speed can not easily be derived by just looking at low speed results. Existing 3GPP simulation cases usually consider 3km/h, 30 km/h and 120 km/h.  

Proposal 1: ProSe Services shall support the mobility requirements of legacy networks and shall be simulated for 3km/h, 30 km/h and 120 km/h. 
To limit implementation and simulation effort existing channel models should be reused. Existing HetNet and small cell scenarios are commonly used in RAN1 and are seen as useful to evaluate low mobile speeds. 
Proposal 2: ProSe Services shall provide optimized performance for HetNet/Small Cell scenarios with 3km/h.  Yet another use case might be required to simulate higher mobile speeds. In TR36.814 high mobility requirements were simulated by the channel models urban macro-cell scenario with a speed of 30km/h and in the rural macro-cell scenario with a speed of 120km/h. 
Proposal 3: ProSe Services shall provide high performance for urban macro-cell scenario with 30km/h and for rural macro-cell scenario with 120km/h.
One interesting note in a requirement can be found in TR22.803 [3] that is related to the relative speed of UEs to each other. 
 [PR.27] ... skip ... 
Note 2: ProSe specifications should take into account the relative speed of ProSe-enabled UEs.
It seems to be beneficial to know the relative speed of ProSe enabled UEs to each other from SA1 perspective. This would provide some knowledge if such proximity information is varying or if it is rather expected to be valid for a certain time. This SA1 requirement is of particular importance for group mobility e.g. users moving the same direction in cars on streets or users in a train scenario. From TR22.803 it is not clear if this note is a strict requirement or not. If so, the system and thus the underlying PHY technology has to be able to provide a relative speed between UEs once proximity was detected. RAN1 might need to consider this e.g. by a mobility model supporting group mobility. 
Proposal 4: RAN1 should discuss the understanding of the SA1 requirement [PR.27] Note 2 concerning the measurement of the relative speed of ProSe enabled UEs and should liaise with SA1 to seek clarification if required. 
4. Conclusion

This contribution discussed the mobility requirement in commercial networks for ProSe services e.g. required for automotive applications using Device to Device Proximity Services. The following observation and proposals are made: 

Observation 1: According to SA requirements defined in [TR22.803], Proximity ProSe Enabled UEs such as cars should support mobility. 

Observation 2: Proximity services operating in commercial networks (proximity discovery) should support the same mobility requirements as defined for legacy LTE networks.

Proposal 1: ProSe Services shall support the mobility requirements of legacy networks and shall be simulated for 3km/h, 30 km/h and 120 km/h. 

Proposal 2: ProSe Services shall provide optimized performance for HetNet/Small Cell scenarios with 3km/h.  

Proposal 3: ProSe Services shall provide high performance for urban macro-cell scenario with 30km/h and for rural macro-cell scenario with 120km/h.

Proposal 4: RAN1 should discuss the understanding of the SA1 requirement [PR.27] Note 2 concerning the measurement of the relative speed of ProSe enabled UEs and should liaise with SA1 to seek clarification if required. 
References
[1] 3GPP RP-122009: “Study on LTE Device to Device Proximity Services”

[2] 3GPP TR-36.814: “Further advancements for E-UTRA physical layer aspects”
[3] 3GPP TR-22.803: “Feasibility study for Proximity Services (ProSe)”
[4] 3GPP TR-25.913: “Requirements for Evolved UTRA (E-UTRA) and Evolved UTRAN (E-UTRAN)” 
