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1. Introduction
At RAN plenary #58 meeting, Device to Device (D2D) Proximity Services (ProSe) was approved to be investigated in a new study item of LTE Release 12 [1].

Proximity-based applications and services represent an emerging social-technological trend. The introduction of a Proximity Services (ProSe) capability in LTE would allow the 3GPP industry to serve this developing market, and will, at the same time, serve the urgent needs of several Public Safety communities that are jointly committed to LTE. [2]
This contribution aims to provide our consideration on the evaluation methodology and channel modeling of the LTE D2D ProSe, which are the initial objectives of this study in RAN1 at this stage.
2. Discussion and analysis
2.1. System architecture

Since the D2D ProSe feasibility study needs to consider both the case of within LTE network coverage and without network coverage, defining evaluation methodology under LTE cellular umbrella could be a starting point for the two cases. Hence we have the following proposal:
Proposal 1: Define evaluation methodology and channel models for D2D ProSe within network coverage as a starting point. The case of D2D ProSe without network coverage could be defined with additional assumptions as a special case.
In the LTE-A cellular system, the Heterogeneous Network scenario has been universally accepted in the related study items and work items, e.g. eICIC, FeICIC, CoMP, TDD configuration adaptation and small cell, etc. Reusing this network architecture in the evaluation of D2D could be a natural choice with the following reasons:
· It consumes less effort to calibrate the large scale channel model, geometry and baseline simulation results if we try to reuse the previous simulation assumptions;
· After defining the evaluation methodology and channel model, physical layer options and enhancements to incorporate in the LTE ability need to be identified [2]. With compatible network architecture with previous studies and simulations, it is quite convenient to investigate possible two-way impacts and inter-operations between D2D and regular cellular communication, which are introduced by potential new features and proposed enhancements to the detailed D2D discovery and communication solutions.
Proposal 2: Reuse the Heterogeneous Network scenario of Rel.11 in the Rel.12 D2D evaluation and research.
Another important aspect is the resource location for D2D discovery and communication. One option is to use dedicated resource, while the other one is to share common resource with cellular communication. Obviously, employing dedicated resource could avoid interference problem to some extent but low down the system spectrum efficiency. Besides, one of potential D2D ProSe advantages is traffic offloading to reduce the load pressure on the cellular system. It is quite unrealistic if too much dedicated resource is allocated to D2D ProSe. Thereby, both scenarios should be supported to achieve the tradeoff between the complexity and spectrum efficiency at least for study item stage.
Proposal 3: Both dedicated resource and common resource assumptions should be supported in the D2D study item to pursuit high spectrum efficiency with acceptable performance and complexity.
2.2. Channel model
As the ITU channel model has been employed in FeICIC and CoMP research of Rel.11, we support to reuse it in D2D study item. However, the channel between UEs would be a vital part of the simulation assumption, which is not covered by the ITU channel model. In the Rel.11 TDD configuration adaptation study item, the Xia model [3] [4] was used to calculate the large scale pass loss of the UE-UE link. Yet no special small scale fast fading modeling has been applied for UE-UE link. 
Proposal 4: UE to UE link channel model needs to be carefully investigated taking into account the channel model used for other purpose before.
2.3. Methodologies

In our opinion, the discovery and direct communication in D2D ProSe are quite different from each other. The difference reflects not only on the physical layer procedure but also on the performance metrics, e.g. the throughput does not have to be evaluated at discover stage, instead, the metric could be error alarm, false alarm and/or missing alarm probability or how many UEs that can be discovered in maximum with certain requirements and a correct probability of 90%, etc.
Thus, we propose to employ different evaluation metrics for discovery and direct communication:
Proposal 5: The following approach is used for D2D ProSe study:
· Monte Carlo system level simulations for both discovery and direct communication
· Link interface could be employed for both usage if necessary

· In the study of D2D discovery, throughput is not necessary. Performance metrics should consider the application scenarios. The candidates could be:

· error alarm
· false alarm
· missing alarm probability 
· The maximum number of UEs that can be discovered in maximum with certain requirements and a correct probability of 90%, etc.
2.4. Miscellaneous
· Antenna configurations
In D2D study item, it is too early to consider advanced MIMO techniques at this stage. Therefore we propose to use a simple antenna configuration as follows:

Proposal 6: At the UE side, 2 RX antennas can be used as a baseline. 1 TX antenna can be used as a baseline, while 2 TX antenna case can be studied as complementary configuration.
· Power control

What power control scheme the UEs are using is crucial to the evaluation performance. Even though the concrete algorithm could be quite open in study item stage, we propose to employ open/close loop fractional power compensation as starting point considering the evaluation alignments between companies.
Proposal 7: Open or close loop fractional power compensation should be employed as starting point of power control scheme at least for the cellular communication link. Other new schemes used in the evaluation should be elaborated as part of the simulation assumption.
3. Conclusion
In this contribution, we share our views on parts of the evaluation methodology and channel model used for LTE D2D ProSe study. Basically, our concerns are summarized as follows:
Proposal 1: Define evaluation methodology and channel models for D2D ProSe within network coverage as a starting point. The case of D2D ProSe without network coverage could be defined with additional assumptions as a special case.

Proposal 2: Reuse the Heterogeneous Network scenario of Rel.11 in the Rel.12 D2D evaluation and research.

Proposal 3: Both dedicated resource and common resource assumptions should be supported in the D2D study item to pursuit high spectrum efficiency with acceptable performance and complexity.

Proposal 4: UE to UE link channel model needs to be carefully investigated taking into account the channel model used for other purpose before.

Proposal 5: The following approach is used for D2D ProSe study:

· Monte Carlo system level simulations for both discovery and direct communication

· Link interface could be employed for both usage if necessary

· In the study of D2D discovery, throughput is not necessary. Performance metrics should consider the application scenarios. The candidates could be:

· error alarm, 
· false alarm
· missing alarm probability 
· The maximum number of UEs that can be discovered in maximum with certain requirements and a correct probability of 90%, etc.
Proposal 6: At the UE side, 2 RX antennas can be used as a baseline. 1 TX antenna can be used as a baseline, while 2 TX antenna case can be studied as complementary configuration.
Proposal 7: Open or close loop fractional power compensation should be employed as starting point of power control scheme at least for the cellular communication link. Other new schemes used in the evaluation should be elaborated as part of the simulation assumption.
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