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Introduction

This contribution we discuss and suggest a model of how to capture the traffic between UEs RNs and BS.
Discussion

The traffic models in 36.814 [1] are dynamic in nature, i.e. they are intended to capture the behavior of a system over some time. In co-existence simulations are typically evaluated using a snapshot or static approach. This means that the traffic models in 36.814 cannot be reused and we need to define a new model for determining which nodes that are transmitting at a specific instant, i.e. in a snapshot.
In 36.942 for the DL simulations the users are scheduled round robin, but since the interference is assumed to be flat over the adjacent channel it does not matter how many users that are scheduling and receiveing at the same time. Since the adjacent interference is always constant over the entire adjacent channel the results will be the same regardless of how many users that are schedule at each instant.
For the UL there are three UEs scheduled simulatnaeosuly that share the channel. For the studies carried out in 36.942 they are all equally spread. Thus from a results point of view it does not matter if there are many users in a cell and only three are active at a time, or if there are only three users in a cell and the results are averaged over many snapshots.

However when we introduce a third kind of node (RN) the traffic is not the same from all nodes. We can expect that a RN is transmitting more often than a UE. For example a RN serving two UEs will most likely transmit more often than the individual UEs it serves. There are a number of factors that influence exactly how much more active the RN will be. For example the RN may be able to use higher or lower modulation orders in the backhaul link than in the access link, there may be some management overhead for the RN and so on. In this proposal we take the approach that one UE generates one unit of traffic, so a RN serving two UEs will transmit two units of traffic.
There is also a restriction on relays that they cannot transmit and receive at the same time on the same frequency. Thus if a relay is selected to transmit it cannot receive. If we are only studying the impact of relays on adjacent systems it is enough to determine if it is transmitting at a certain time instant. If we assume that the rates achievable on the access and backhaul links it is sufficient to assume a relay transmission probability of 50%.

Proposal

It is propose that the attached text proposal is incorporated into the LTE-Relay WI TR.
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6.6 Probability node transmissions
A RN can not transmit and receive at the same frequency simultaneously. For both the UL and DL studies the relays can either be transmitting or receiveing. All relays are independently designated as transmitting with a probability of 50%.

For the DL studies the impact is on the UEs in the victim network and thus it is sufficient to know which RN and BS that are transmitting.

For the UL it is slightly more complicated to determine exactly which UEs and RNs that are transmitting since only three UEs or RNs are transmitting simultaneously. We consider each eNB separately:

A specific eNB has a specific number of UEs connected to it: NeNB.

That specific eNB has a number of relays connected to it that are transmitting: K. 

Each RN has in turn a specific number of UEs connected. Relay 1 has NR1 UEs connected and so on. The RN that is receiving is ignored in the snapshot.

The total “traffic” for the eNB is T = NeNB  + NR1 + NR2 … + NRK .

Three slots in the UL are randomly assigned to UEs assosicated with the eNB and to RNs. The probability that a UE is assigned is 1 / T  and the probability that a RN is assigned is NRi / T.

Finally three UEs connected to a RN is selected for UL transmission.
