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1
Introduction
The study of coordinated multi point (CoMP) transmission techniques is currently ongoing in RAN1.  It has been agreed that, in a first step, idealized assumptions regarding backhaul capacity and latency may be assumed for potential macro/RRH deployments with fiber infrastructure.  
We believe; however, that infrastructure with fiber connection will not be the only deployment scenario, as a matter of fact, it may not be the typical scenario. 

In addition to the above, unlimited backhaul connection with non-standard based interfaces might impede achieving general interoperability between pico and macro cells.   
Because of the above considerations, in this contribution, we discuss aspects of X2-based coordination for CoMP, i.e. CoMP for traditional macro and pico cells in comparison with RRH-only deployments.  
2
Discussion of CoMP performance with macro/pico deployments 
In [7], we gave performance results for RRH-based deployments. Since only Scenario 3 CoMP is relevant to the macro/pico scenario, we repeat the results given in [7] for this case in Tables 1 and 2 for uniform and clustered UE distribution, respectively. 

Table 1: RRH performance evaluation for Configuration 1

	Coordination area
	Scheme
	5% UE throughput [Mbps]
	Median UE throughput [Mbps]
	Average UE throughput  [Mbps]

	no coordination
	Co-channel
	0.412
	0.892
	2.472

	intra-cell
	Rel-10 eICIC
(baseline)
	0.575
(+40% over co-channel)
	1.547
(+73% over co-channel)
	2.768
(+12% over co-channel)

	intra-cell
	Scenario 3
	0.491
	-15%
	1.547
	+0%
	2.625
	-5%

	intra-site
	Scenario 3
	0.560
	-3%
	1.585
	+2%
	2.664
	-4%


Table 2: RRH performance evaluation for Configuration 4b
	Coordination area
	Scheme
	5% UE throughput [Mbps]
	Median UE throughput [Mbps]
	Average UE throughput  [Mbps]

	no coordination
	Co-channel
	0.430
	1.123
	3.336

	intra-cell
	Rel-10 eICIC
(baseline)
	0.820
(+91% over co-channel)
	2.606
(+132% over co-channel)
	3.664
(+10% over co-channel)

	intra-cell
	Scenario 3
	0.754
	-8%
	2.659
	+2%
	3.561
	-3%

	intra-site
	Scenario 3
	0.839
	+2%
	2.693
	+3%
	3.593
	-2%


Note that losses compared to eICIC were observed primarily due to the approximate 8% loss associated with DM-RS overhead.  For Scenario 3, we assumed TM9 with no MBSFN subframes, while for Rel10 eICIC, we assumed TM4.  
Although the results in Table 1 and 2 are not for X2-based CoMP, we can relatively easily extract the expected performance from them. 
Since for the X2-based CoMP scheme all elements of the Rel-10 eICIC can be reused, such as coordinated resource partitioning, association bias, enhanced receiver performance with overhead signal cancellation, the Rel-10 eICIC figures in Table 1 and 2 should serve as a lower bound for X2-based CoMP performance.  

On the other hand, the RRH-based CoMP Scenario 3 results should serve as an upper bound for X2-based CoMP performance.  
Since the two bounds are only up to 3% apart based on the median UE throughput metric, we can use the same performance numbers to get a good estimate of the X2-based CoMP performance as well. 

3
Benefits of CoMP with macro/pico deployment

The results in Section 2 implied that X2-based CoMP scheme provided only marginal benefits over the Rel-10 eICIC scheme; however, we note that the evaluation was assuming full buffer traffic.  With bursty traffic models, improved coordination between macro and pico cells can still improve performance.  We believe such enhancements are possible, although they may not necessarily entail real spatial coordination. The performance improvement with spatial coordination (CBF) schemes so far did not prove to be substantial. Instead, the coordination could be aimed at the following: 

· Optimized resource partitioning for burst y traffic

· Improved link adaptation by feedback reflecting post-coordination SNR
· Targeting, for example, partial loading scenarios typical in bursty traffic cases

A further important benefit of the macro/pico deployment is that coordination can be extended beyond the coverage area of a macro site without changing the coordination scheme. In contributions [6][8], we showed that such coordination is key to achieve competitive CoMP performance.   

4
Conclusions

In conclusion, this document has discussed the benefits of an X2-based CoMP scheme, which can be summarized as follows: 
· Applicable to many practical deployment scenarios
· Promotes standards-based interoperability between cells of different power classes
· Allows coordination across macro-sites

The X2-based CoMP improvements should be aimed at: 

· Optimized resource partitioning for bursty traffic

· Improved link adaptation by feedback / backhaul messaging reflecting post-coordination SNR
· Targeting, for example, partial loading scenarios typical in bursty traffic cases with light load
Based on the above, it is suggested that the required standards support of X2-based CoMP targeting the above enhancements should be adopted in Rel-11. 
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