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1 Introduction

In the previous RAN4 meeting, the issue of CRS-IC in CoMP had attracted many discussions, and different views on whether to introduce test cases of cancelling the serving cell CRS interference in CoMP scenarios were presented.  
In this contribution, we will discuss the feasibility of introducing SC-CRS-IC (serving cell CRS-IC) in R.11 CoMP. 
2 Discussion
Before discussion on SC-CRS-IC in CoMP, we would like to review an implement issues in FeICIC. As we know, R.11 UE has the capacity to cancel two CRS interference and current RAN4 test cases have forced UE to do so because the interference levels are too high. While in real network, even UE receives the CRS-assistant information of several aggressor cells, it doesn’t mean UE must cancel the two strongest CRS interference among them, because the interference might be too weak to be cancelled. So generally, UE would search and detect the two strongest CRS interference among the candidate sets and then determine whether need to cancel them depending on the trade-off of the interference level, power consuming, and performance gain of CRS cancelling. So, the conclusion is that it’s reasonable for a R.11 UE to make a right decision whether to cancelling CRS interferences with certain interference level.
Observation 1
· With respect to R.11 UE implement, it’s reasonable to expect a UE having the ability of considering and evaluating the trade-off between power consuming and performance gain of cancelling CRS interference, and then making a wise decision whether to cancel CRS interferences with certain interference level.
Then, let’s go to the issue of SC-CRS-IC in CoMP, we would like to give our analysis on the following aspects:
· UE point of view
· BS point of view

· System level simulation results

· Responsible working group
From UE points of views
Firstly, it has been approved in RAN plenary that CRS interference handling is mandatory feature for R.11 UE. So the UE who works in R.11 CoMP mode naturally and already has ability to cancel serving cell CRS interference. So, the feature of SC-CRS-IC in CoMP is an implement issues which doesn’t require additional changes on specification and introduce burden on UE chipset implement.
Secondly, in the preview discussion, some companies worried that mandating this feature would increase in UE complexity and power consumption. We have different views on these concerns, because CRS interference handling is already implemented, then SC-CRS-IC will not involve additional implement complexity. 
Then as to the power consumption, it’s a fact that mandating CRS-IC in CoMP would bring additional power consumption more or less. What we want to clarify is that, as we mentioned in observation 1, UE has the ability to firstly evaluate the performance gain of CRS-IC and then decide whether to perform CRS-IC, in other words, UE will not consume extra power to perform CRS-IC if it couldn’t bring significant performance gain. Of course, if large performance gain is expected, then it’s worth to consume power.
Based on the above analysis based on UE point of view, it could be got that:
Observation 2
· From the UE point of view, SC-CRS-IC in CoMP is an implement issue which will not need changes on specification, will not involve additional complexity in UE implement, will not bring additional power consuming without performance gain.
From the base station point of view
We would like to justify that mandating SC-CRS-IC in CoMP will help BS vender and operator to investigate and achieve CoMP gain. If SC-CRS-IC in CoMP scenario is not required to be perform by UE, and treated as implement issues depending on different UE vender, then there will be a blind area in which Base Station don’t know whether the served UE has already perform SC-CRS-IC or not. In this situation, for the purpose of ensure the no-SC-CRS-IC UE working well, BS have to use restricted or negative scheduling algorithm which can not use large CoMP bias value or DPB scheme. This kind of restriction is harmful for BS to fully achieve CoMP gain.
So, mandating SC-CRS-IC could provide more freedom for BS to optimize CoMP gain.
Observation 3
· From the base station point of view, mandating SC-CRS-IC could be helpful for BS to achieve better performance gain in CoMP scenarios, and provide more freedom for BS scheduling.
Regarding the system level simulation
In the previous meeting, some companies provided system level performance gains of SC-CRS-IC to justify the feasibility of SC-CRS-IC test cases, and different conclusions had been observed based on different CoMP scheme. Here, we would like to share our views on system level simulation.
As we know, the specified R.11 CoMP just provides techniques to ensure the correct demodulation and CSI feedback when receiving DL data transmission from different APs, while the CoMP scheduling algorithm is not defined and will be variable depending on different implements from BS vendors. So, it’s hard to us to justify which kinds of scheme is a correct CoMP scheme in real network and the others are not, even it’s hard to us to reach such kind of agreement which one is more popular as it hasn’t been widely deployed currently. So, in our opinion, we tend to treat the algorithm in [1] [2] [3] are all reasonable “CoMP scheme” because these kinds of CoMP could provide better performance than single Cell SU-MIMO. So as long as we observed gains of SC-CRS-IC in one of CoMP scheme, we could justify that the SC-CRS-IC is useful. The simulation results in contribution [2] have declared the certain performance gain of SC-CRS-IC in CoMP.

What’s more, it’s obvious that the performance gain of SC-CRS-IC greatly depends on the presence of PDSCH in serving cell, which could be deduced and approved in R.12 CRS-IM SI. The more percentage of absence of PDSCH transmission in serving cell, the more performance gain would be achieved by SC-CRS-IC. The absences of PDSCH transmission in serving cell always occurs in non-full buffer traffic model and CoMP DPB scheme.

So, based on the above analysis, the following conclusion could be reached:
Observation 4
· The performance gain of SC-CRS-IC depends on the presence of PDSCH transmission in serving cell. And from the system level simulation point of view, SC-CRS-IC could help achieving performance gain with CoMP DPB scheme.
3 Conclusion
In this contribution, we discuss feasibility of SC-CRS-IC in R.11 CoMP scenarios from different point of views and the following observations have been achieved:
Observation 1
· With respect to R.11 UE implement, it’s reasonable to expect a UE having the ability of considering and evaluating the trade-off between power consuming and performance gain of cancelling CRS interference, and then making a wise decision whether to cancel CRS interferences with certain interference level.
Observation 2
· From the UE point of view, CRS-IC in CoMP is an implement issue which could be easily defined will not involve additional complexity in UE implement, will not bring additional power consuming without performance gain.
Observation 3
· From the base station point of view, mandating SC-CRS-IC could be helpful for BS to achieve better performance gain in CoMP scenarios, and provide more freedom for BS scheduling.
Observation 4
· The performance gain of SC-CRS-IC depends on the presence of PDSCH transmission in serving cell. And from the system level simulation point of view, SC-CRS-IC could help achieving performance gain with CoMP DPB scheme.
Based on the above observations, we propose that:

Proposal 1
· Introduce a test case to define SC-CRS-IC in R.11 CoMP scenarios.
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