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1 Introduction

In the RAN2#76 meeting in San Francisco it was discussed the need for RLM on SCells. During online discussion most companies were of the understanding that RLM is not needed on SCells. There were some objections from a few companies claiming that RLM might be needed on SCells because RA procedures are allowed on SCells and because SCells are now allowed to be used as timing references. We will in this contribution further discuss the RLM issue and explain why we believe UEs are not required to perform RLM on SCells.

2 Discussion
RLM was introduced in LTE to ensure that in a situation when the eNB looses connection to the UE, the UE will autonomously stop uplink transmission to avoid interference. Simplified, the RLM functionality means that the UE monitors the channel quality on a serving cell based on CRS measurements. The UE converts the measured quality to a theoretical Block Error Rate (BLER) which, if falling below a certain threshold (Q​out), triggers an out-of-synch event. If the UE measures a certain number (N310) of out-of-synch events the timer T310 is started upon which expiry the UE enters the RLF-state. When the UE is in the RLF-state the UE does not send any UL transmissions. The UE remains in the RLF-state for a certain time T311.
In Rel-10 when carrier aggregation was introduced the need for RLM on SCells was brought up for discussion.[1] RAN2 then judged that RLM on SCells was unnecessary because the UEs are not allowed to perform autonomous transmissions on SCells. As long as the eNB has a reliable connection to the UE it can deactivate/deconfigure SCells if the reported CQI is judged to be too low. RLM is performed on the PCell which makes sure that a reliable connection between the eNB and the UEs is maintained. RLM on SCells would not only introduce unnecessary complexity in the UE but also it goes against the working principle of RAN2 where UE autonomously behaviour should, if possible, be avoided to prevent state mismatch of UEs and the network.
In Rel-11 it was introduced that UEs are allowed to perform RA procedures on SCells to achieve uplink synchronization. However, only network ordered RA procedures are allowed so also in Rel-11 no UE autonomous transmissions will occur on SCells and there is therefore still no need for the UE to perform RLM on SCells as the eNB will be able to monitor and take action if the channel quality of a serving cell is poor.
In the case of shifted CRS in a carrier aggregation Hetnet scenario the CRS can be subject to interference from data sent from another node. In an example as depicted in Figure 1 a UE at position A is configured with its PCell on f1 from the macro node and one or more SCells on f2 from the RRH. This UE would experience interference on the CRS on f2-cells when data has been scheduled on the same resources in the macro node. In this scenario the data to CRS-interference is random to the UE since the UE is not aware of how the macro node has scheduled on the f2-cells. If the UE would perform RLM on f2-cells, RLF might be triggered due to the data to CRS-interference. The eNB, however, has information of the scheduling on f2-cells in the macro cell and will therefore be aware of when data is interfering with CRS, this information the eNB can take in to consideration when deciding if the f2-cells from the RRH can be used by the UE or not.

[image: image1]
Figure 1: A UE at position A is configured with a PCell on f1 provided by the macro and an SCell on f2 provided by the RRH. The eNB will know when CRS on the SCell will collide with data from the macro and not, therefore it can better judge quality on the SCell.
Furthermore, it is not certain that introducing RLM on SCells would bring any gains. RLM is usually configured so that it takes more than one second from quality problems starts to that the UE enters RLF, where the UE will stay for at least one second.[2] The alternative, where the eNB would take action upon reception of reported low CQI from the UE, could instead be done much faster resulting in avoidance of interference. And, instead of having to wait a time T311 to return to normal operation after RLF, if the eNB is given the control to, for example, re-configure/re-activate SCells after quality problems the system becomes more dynamic and normal operation can be resumed whenever the eNB finds suitable. 

Based on above discussion and analysis we find that RLM on SCells is not necessary.
Proposal 1 RLM on SCells is not needed in Rel-11.
3 Conclusions

We have in this paper discussed the reasoning behind why RLM for SCells was not introduced in Rel-10 and we found that in Rel-11 there is no new aspect of this problem which mandates us to introduce RLM on SCells.
Proposal 1
RLM on SCells is not needed in Rel-11.
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