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1 Introduction
In RAN2 #69bis meeting, the radio link motoring (RLM) was discussed and some agreements were obtained [1]. 
a) The same Rel-8 mechanism based on N310/N311/T310 is used for RLF detection on the DL Primary Component Carrier (PCC). 

b) Deactivation / removal of DL Secondary Component Carriers (SCC) suffering poor link quality should be under eNB command. No autonomous UE deactivation / removal of such DL SCC.

c) Radio link monitoring (i.e. RLF / physical layer problem detection based on N310/N311/T310) by the UE is not needed for DL SCC. eNB can detect poor link quality e.g. from CQI reports and/or existing RRM measurement reports (e.g. Event A2) for activated DL SCCs and from existing RRM measurement reports (e.g. Event A2) for deactivated DL SCCs, etc.

d) RRM measurements can be configured for deactivated DL SCCs.

e) Random Access (RA) failure on UL PCC triggers RRC connection re-establishment (like in Rel-8).

f) UE never stops autonomously any transmissions on an UL SCC based on DL SCC quality.

In RAN2 #70, the concepts of PCC and SCC are replaced by Pcell and Scell respectively. In RAN2 #70b, the following agreements were emphasized again.

g) UE is not required to do RL monitoring for Scells (in line with previous agreement). 

h) There is no UE autonomous action when the Scell quality goes below certain quality levels/out of sync situation.
In this contribution, from the perspective of RAN4, the radio link monitoring on Scell is discussed based on the above agreements and the contributions [2] and [3]. 
2 Discussion on radio link monitoring on Scell
In [2], two methods to stop UL SCC transmissions are discussed for their Cons and Pros in detail. Option 1 is “Triggered by the expiry of T310 timer”. Option 2 is “Triggered by the expiry of TA timer. And the conclusion “Option 1 could be applied without additional UE complexity” is obtained.  From the realization of view, the conclusion is rational. 
But besides the two options, another option, here it is called option 3, can work too. I.e. when eNB receives the CQI or RSRP/RSRQ etc measurement reports, it will analyze if the corresponding DL SCC occurred RLF. If the DL SCC failed, it will send the message to UE by the corresponding DL RRC signaling. When UE receives the signaling, it will stop the UL transmission. 

From the delay point of view, for option 1, N310 and T310 may be configured different values. But if they are smaller, much signaling load is added.  For example, in [4], N310 is suggested to 1 and T310 is suggested to 1s respectively.  According to [5], when the downlink radio link quality estimated over the last 200 ms period becomes worse than the threshold Qout, Layer 1 of the UE shall send an out-of-sync indication to the higher layers within [200] ms Qout evaluation period. For the process, the smallest delay is longer than 200ms.  

For the option 3, the report intervals of CQI, RSRP and RSRQ may be configured different values [6, 7]. For example, the longest and shortest report interval of CQI are 128ms and 2 ms respectively.  When taking the UL/DL signaling delay into account, the total delay may be shorter than the delay in option 1. Therefore, the delay in both Option 1 and Option 3 is dependent on the actual realization. But as like the amount discussion in RAN2 [8], the radio link monitoring (i.e. RLF / physical layer problem detection based on N310/N311/T310) by the UE is not needed for DL SCC.  Some of the main reasons mentioned were as follows: 
- CQI reports (for activated DL SCC) and/or existing RRM measurement reports (for activated and/or deactivated DL SCC) are enough for the eNB to detect that the DL SCC quality has deteriorated and take appropriate actions

- RRM measurement reports will provide the information earlier than the N310/T310 mechanism

- No specific UE actions are needed in relation “DL SCC failure”
Based on the above discussion, from the RLM of view, the following proposals are obtained. 

Proposal 1: For radio link monitoring of UE in CA, monitoring on PCell is sufficient.

Proposal 2: The radio link monitoring requirements for Rel-8/Rel-9 UE are applicable for PCell in Rel-10.
3 Conclusions
In this contribution, from the view of RAN4, the impacts on radio link monitoring requirements are discussed based on RAN2 agreements about RLM. The following proposals are obtained. 

Proposal 1: For radio link monitoring of UE in CA, monitoring on PCell is sufficient.

Proposal 2: The radio link monitoring requirements for Rel-8/Rel-9 UE are applicable for PCell in Rel-10.
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