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1 Introduction
This contribution presents evaluation results of coordinated scheduling in SCE scenario 2a with non-ideal backhaul defined in [1]. In this scenario, small cells within intra-site macro area are coordinated to mitigate inter-cell interference. To realize a centralized coordination between small cells, non-ideal backhaul required for sharing coordination information is considered. In order to investigate potential impacts of backhaul delay on the performance of coordination, this contribution evaluates performance of coordinated scheduling with consideration of non-ideal backhaul delays. 

2 Evaluation of coordinated scheduling with non-ideal backhaul
2.1 Evaluation assumptions
For evaluation in SCE scenario 2a, the same coordinated scheduling scheme and evaluation assumption as in the companion contribution [3] are taken into account except for the assumption on cell association:

Serving cell association 
· UE selects the serving cell based on the best RSRP for intra-frequency cell selection
· UE selects the serving cell based on the best RSRQ for inter-frequency cell selection
· RSRQ is based on realistic buffer with 0dB bias 
2.2 Evaluation results

The reference scheme for performance comparison is intra-site coordinated scheduling between the 3 sectors of each macro eNB without resource coordination between small cells. On the other hand, for the target coordinated scheduling scheme, resource coordination is applied to all small cells within 3 intra-site macro area.
The performance gains for {2, 5, 10, 30}ms backhaul delays are summarized in Figure 1, where the evaluated RU is 57%. It is observed that 47.12%, 44.41%, 40.03%, and 28.33% of 50% UPT gains are obtained for 2ms, 5ms, 10ms, and 30ms backhaul delay, respectively. Even in case of 30ms backhaul delay, coordination scheduling for SCE scenario 2a provides significant UPT gains. Note that the impact of the latency introduced by the non-ideal backhaul has been minimized by utilizing the latest CSIs for UE scheduling and link adaptation. 

As the backhaul delay increases, the gain of coordinated scheduling decreases. Since the UE scheduling is done using the latest CSI at the eNB, the cause of the decrease in performance gain is due to the longer latency of the resource coordination.
In the evaluation results of Figure 1, a binary power control was assumed where one of the power levels is zero. As discussed in [3], it is expected that the performance of coordinated scheduling with non-ideal backhaul could be further increased by introducing multiple non-zero transmission power levels.
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Figure 1: UPT gains of coordinated scheduling in SCE scenario 2a according to backhaul delays
Observation:
· In case of low backhaul delay, coordinated scheduling shows significant UPT gains
· Even in case of 30ms backhaul delay, coordination scheduling for SCE scenario 2a provides meaningful UPT gains.

· It is expected that more benefits of coordinated scheduling can be further exploited by including multiple non-zero transmission power levels in the resource assignment process
3 Conclusions

In this contribution, we provided the evaluation results of coordinated scheduling for SCE scenarios 2a. From the results, it is observed that
· In case of low backhaul delay, coordinated scheduling shows significant UPT gains
· Even in case of 30ms backhaul delay, coordination scheduling for SCE scenario 2a provides meaningful UPT gains.

· It is expected that more benefits of coordinated scheduling can be further exploited by including multiple non-zero transmission power levels in the resource assignment process
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