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1. Introduction
In RAN1#73, the performances of small cell on/off for interference avoidance and coordination among small cells were discussed and the following observations were made:
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In this contribution, we share our views on the necessity of small cell on/off for common channel interference mitigation. 
2. Theoretical analyses on small cell on/off
2.1. Interference mitigation
One benefit of small cell on/off is interference mitigation caused by common channels/signals. From operators’ viewpoint, the throughput gain with high traffic load is very important because increase of the utilization of small cells can minimize both deployment and operation costs. As already captured in the chairman’s observations, small cell on/off technique would be beneficial when low/medium traffic load is assumed. However, it does not mean that small cell on/off is proved to be useful for the practical network because the throughput gain for high traffic load has not been shown yet. 
Observation1:

· The throughput gain with high traffic load is very important. However, the gain of small cell on/off technique with high traffic load has not been shown yet. 
Meanwhile, other techniques than dynamic small cell on/off, which potentially brings huge impacts on the current specification such as RRM measurement and channel estimation, can also be considered to achieve common channel interference mitigation. For example, CRS canceller is very attractive because it can remove CRS interference without network assistance and the standardization has been finished. If the throughput gain of such an advanced receiver is sufficient compared with small cell on/off, advanced receiver is more preferable than small cell on/off because of the possible specification impact of CRS DTX. 
Observation2:

· If the achievable gain of advanced receiver is sufficient, it is more preferable to small cell on/off.
2.2. Energy saving
Another identified benefit of small cell on/off is energy saving. Efficient energy saving is desirable for operators in order to reduce the operation cost. In contrast to the interference mitigation, it is important for operators to deploy energy efficient networks in a case of low traffic load for a long time (e.g. nighttime in business district). However, there are few discussions so far to cope with this issue. As already described in Sec.2.1, it is perceived that dynamic small cell on/off will bring huge impacts on the existing UE behavior. On the other hand, semi-static or static small cell on/off will have no or less specification impacts. Furthermore, the difference of energy saving effect between dynamic and semi-static small cell on/off will be small in a case of long-term low traffic load situation. Therefore, RAN1 should start the discussion about the energy saving by clarifying the use cases. 
Observation3:

· It is important to deploy energy efficient networks in a case of low traffic load for a long time. However, the use case should be clarified firstly.
· From our perspective, energy saving by small cell on/off would be useful in a case of low traffic load for a long time, e.g. nighttime in business district.
· Considering the specification impact, especially UE behavior, we cannot see any reasonable justifications for dynamic small cell on/off for the purpose of energy saving.
3. Conclusion
In this contribution, we shared the views on the necessity of small cell on/off for common channel interference mitigation. From the observations drawn in this contribution, we request the following to justify the introduction of small cell on/off in Rel-12:
· We need the following evaluations in order to justify the necessity of small cell on/off.
· throughput gain for high traffic load. 
· throughput gain of small cell on/off over advanced receiver. 
· energy saving effect of dynamic small cell on/off over semi-static control in a case of long-term low traffic load situation. 
Performance observations from the results presented to this meeting (not yet for TR):


Significant UPT benefits are observed relative to a baseline without CRS interference mitigation or MBSFN subframes, with FTP models 1 and 3 at least when idealized dynamic (i.e., subframe-level) small cell on/off is assumed and with low/medium load 


Lower gains are also observed with FTP model 3 when semi-static adaptation is assumed


Gains are due to reduced interference from CRS and common control channels


FFS performance benefits with feasible time scale


Potential impacts on other system performance


Legacy UEs cannot be supported on cells operating dynamic on/off, and legacy Idle UEs cannot be supported in the vicinity of such cells on the same carrier. 


Mobility: FFS (related to RAN2 Het-Net mobility study and RAN2 small cell study)


Energy consumption: reduction of energy consumption is expected
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