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1. Introduction
In this contribution we present initial evaluation results according to the simulation agreements which can be found in the chairman notes from RAN1#74 and the evaluation scenarios in [1]. After lengthy offline discussions in previous meeting it was finally agreed to categorize the information related to a transmission in DL and UL from a serving node into two categories, Group 1 and 2. These two groups represent two categories of information valid for longer or shorter than the backhaul delay respectively. Here we first describe the evaluation setup and the available information in the network for Group 1 and 2 respectively and in Section 3 we show initial simulation results.
2. Evaluation Setup
We have evaluated a downlink CoMP scheme using frequency selective point blanking with 5 ms backhaul latency in SCE scenario 2a.  Evaluations were made using TM10 SU-MIMO transmissions on a network using 2 Tx cross-poles. Furthermore, the newly specified Rel.12 CSI feedback enhancement was used.  Point blanking coordination on the macro carrier is accomplished using Rel.11 intra-site CoMP features where there are no backhaul latencies to consider. On the small cell carrier we adopt point blanking for slow backhaul within the union of three small cell clusters that are associated with a macro site where each small cell cluster contains 10 picos. Hence, a total of 30 small cells are coordinated in the coordination cluster.  

The information available in the small cell cluster network with D = 5 ms backhaul delay was the following in the evaluations:

· Group 1 information  (valid for >D backhaul latency): RSRP, TP selection, Allocated power per resource 

· Group 2 information (valid for <D backhaul latency): CQI,PMI,RI feedback, MCS selection, HARQ process number, UE selection

Each small cell eNB then makes a dynamic scheduling decision based on the available Group 1 and 2 information. Naturally, Group 2 information has diminished value of being exchanged over the slow backhaul. The coordination scheme relies on the collection of CSI such as RSRP values from UEs in other cells having data in their downlink buffer. This information is then exploited for finding power per resource in a point blanking scheme at a future point in time.
3. Results

The performance of the small cell UEs has been evaluated with a scheme that performs point blanking on the small cell carrier compared with no small cell coordination. The initial evaluation results in Table 1 below shows that there is a potential loss in performance with this coordination scheme.  Two reasons have been identified that can explain the loss in performance; firstly it has been observed that the inter-coordination cluster interference is not insignificant and this needs to be better accounted for in the coordination algorithm than what was used in these evaluations. Secondly, at low loads there are significant load dynamics in the system as users come and go, resulting in unpredictable future interference levels. Both of these effects can probably be combated to some extent with more tuning of the coordination algorithm parameters and evaluation at higher served traffic levels. 
Table 1 Initial evaluation results of coordination with slow backhaul

	
	Resource Utilization
	Served Traffic
	Normalised User Throughput
	Cell-edge Norm. User Throughput

	
	
	[bps/Hz/cell]
	Gain [%]
	[bps/Hz/user]
	Gain [%]
	[bps/Hz/user]
	Gain [%]

	No CoMP
	0.08
	2.77
	0.0%
	3.56
	0.0%
	1.54
	0.0%

	CoMP
	0.08
	2.76
	-0.4%
	3.48
	-2.2%
	1.44
	-6.4%

	No CoMP
	0.19
	4.83
	0.0%
	2.70
	0.0%
	0.85
	0.0%

	CoMP
	0.19
	4.83
	0.1%
	2.55
	-5.4%
	0.81
	-5.7%


4. Conclusions

In this contribution we present evaluation results for slow backhaul CoMP in SCE scenario 2a with low served traffic levels. These results indicate that there are no gains with small cell coordination but we expect better results at higher loads and with further tuning of coordination algorithm parameters.  
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6. Appendix

	Simulation parameters

	Carrier frequency
	2 GHz for Macro carrier, 3.5 GHz for small cell carrier

	Bandwidth
	10 MHz per carrier

	Macro cell layout
	Hexagonal grid, 3-sector sites, 21 sectors

	CoMP Scenario
	2a with 1 cluster per macro and 10 cells per cluster

	Indoor/Outdoor UEs
	80% Indoor

	Control region overhead
	3 OFDM symbols per subframe

	DMRS overhead
	Yes

	CSI Feedback delay
	6 subframes

	CSO Feedback periodicity
	Every 5 subframe 

	Cell selection
	RSRP, 1 dB handover margin

	Traffic model
	FTP1, 500 kB files

	Scheduling
	PFTF with DPB for slow backhaul

	OLLA
	Yes, 10 % target BLER

	HARQ
	Yes, max 5 retransmissions

	Receiver filter
	MMSE with IRC

	CSI Feedback modes
	PUSCH Mode 3-2 

	UE speed
	3 km/h

	UE antenna configuration
	3D isotropic 2Rx, X-pol

	Macro antenna configuration
	3GPP Antenna, 2 Tx cross-pole, 12°downtilt

	Pico point transmission power
	1 W

	Macro point transmit power
	40 W


