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Discussion
1
Introduction
The evaluation of the D2D operation should start with few system assumptions. Two main assumptions will impact the worthiness of this mode of operation: traffic asymmetry and the fraction of beneficial peer to peer links.
In our contribution R1-130326 ‎[1]‎
 we have presented a serious prove of downlink-centric traffic asymmetry in mobile networks. We reproduce the following statement in ‎[2]:
“Depending on the popularity of different applications and terminals, the overall ratio of uplink traffic volume can vary a lot between networks. However, it can be as low as 10% in networks where there is a lot of HTTP video usage and can reach up to 25% in mobile PC-dominated networks with a lot of P2P file sharing or P-P TV usage.”
The fraction of beneficial peer to peer communication will depend on the scenario. Typically peer to peer communications will be popular in very dense urban deployments (shopping center, stadium etc.).  However for deciding that a D2D link is advantageous, a complete link budget analysis has to be performed by the BS station.
In this contribution we propose that the spare FDD uplink spectrum will be used for the D2D operations; we show how this view should be reflected in the simulation methodology.
We also propose a criterion for selecting the pair UEs in simulations.
Spare resources in commercial applications
The first target is to identify the available resources in a FDD up-link channel. Two approaches are possible:
1. Time-based separation of the used and available resources (see Fig. 1);

2. Frequency-based separation of the used and available resources (see Fig.2).
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Fig. 1  Occupied resources on the FDD UL channel – time approach
In both approaches the resources used for PUCCH will expand over the entire frame, while PUSCH allocation will differ.
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Fig. 2  Occupied resources on the FDD UL channel – frequency approach

Spare resources in Public safety applications
In public safety scenario the traffic may be up-link centric, due to the intense use for video transmission.

In such a case the spare resources may reside within the DL channel.

Utilization of available resources – D2D communication
Using the available resources for D2D commercial or Public Safety communications will reduce the interference to the overlaying Macro eNBs.

Observation 1: While in commercial scenarios the traffic is typically DL-centric and the free resources are in the FDD UL channel, in Public Safety scenarios the traffic is UL-centric and the free resources are in the UL channel.

Simulation assumptions

We agree with a number of contributions in the reutilisation of 36.814 for the general deployment scenario.

We also consider valid the arguments in R1-130599 [1] regarding the cluster grouping in Public safety use case.

We suggest that will be defined, separately for public safety and commercial scenarios, a number of time-frequency resources to be used for both discovery and D2D operation.

Given the peer-to-peer operation, two subframes for the time-domain approach and two PRBs for the frequency-domain approach would represent a minimum time-frequency resource.

For performance evaluation, we suggest to consider three types of connections:

1. (L1) UL connections toward destinations located outside the cell;
2. (L2) DL  connection from senders located outside the cell;
3. (L3) Connection between users located in the same cell.
Impact of D2D links on the system performance

D2D links will impact the performance of the three categories of connections mentioned above.

For (L3) connections the impact on performance comes from the fact that in non D2D enabled systems, the stream between two devices located in the same cell will require two phases. An UL phase during which the eNodeB decodes the data coming from the sender and a DL phase during which the base station forwards the correctly decoded data to the receiver. The connection will occupy resources in both UL and DL bands (in FDD context). Both UL and DL phases are prone to retransmissions. When operating in D2D mode, only UL band is employed. 

(L2) connections will benefit from D2D links since direct links will free up the resources that are needed for the downlink phase of (L3) connections.

(L1) connections are not impacted by D2D mode, since direct links occupy UL resources even with the cellular mode.

The D2D links can be seen as additional power (power offered by users) and spectrum (offered by the UL band) that is available for downlink.

Selection of the pair UEs
Regarding the selection of a pair of communicating users, we propose to choose a random pair with equal probability for selection of a source and destination UEs. It means, first, a source (calling) UE (denoted UES) is selected with the equal probability, PS=1/NUE, for every UE, where NUE represents the number of available UEs in the simulation. Then, for the UES, a destination UE (UED) is randomly chosen with the probability PD=1/ (NUE-1). 

The resulting pair will be kept if the resulting link complies with the performance criteria for preferring the D2D communication instead of the regular one.
This is repeated until the required number of pairs of UEs communicating directly is selected. 
4
Conclusion
In conclusion, we propose the following:
Proposal 1: For commercial applications, with network coverage, consider:

· Synchronization between the involved eNBs

· Two full or partial subframes reserved for discovery and D2D communication within the UL time-frequency resources

Proposal 2: For Public Safety applications, with network coverage, consider:

· Synchronization between the involved eNBs

· Two full or partial subframes reserved for discovery and D2D communication within the DL frequency resources

Proposal 3: For Public safety applications without network coverage

· No specific limitation
Proposal 4: Selection of the D2D communicating pairs

· Choose a random pair with equal probability for selection of a source and destination UEs. It means, first, a source (calling) UE (denoted UES) is selected with the equal probability, PS=1/NUE, for every UE, where NUE represents the number of available UEs in the simulation. Then, for the UES, a destination UE (UED) is randomly chosen with the probability PD=1/ (NUE-1). 

· The resulting pair will be kept if the resulting link complies with the performance criteria for preferring the D2D communication instead of the regular one.

· This is repeated until the required number of pairs of UEs communicating directly is selected. 
References
[1] R1-130326, “Proposal of realistic traffic assumptions and adequate metrics” by IAESI, CEA, DAC-UPC, SEQANS
[2] Ericsson: “Ericsson Mobility Report”, November 2012.
[3] R1-130599, “D2D Deployment and Performance Evaluation”, Qualcomm

	Note: This work has been partially supported by the EC through FP7 project TROPIC, GA 318784

Contact: Mariana Goldhamer mariana@4GCelleX.com
Page 1 of 4


Page 4 of 4

_1426165403.vsd

_1426063818.vsd

