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

2) 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.

3) 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.

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

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

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

Further in RAN2 #70, the concepts of PCC and SCC are replaced by Pcell and Scell respectively. In this contribution, from the perspective of RAN4, the possible impacts of CA on radio link monitoring requirements are discussed based on the above agreements.
2 Radio link monitoring requirements in LTE Rel-8/9
In [2], the requirements for radio link monitoring are defined. The following items are involved in this part.

1) The threshold definitions of  Qout and Qin  

2) Minimum requirement when no DRX is used
3) Minimum requirement when DRX is used
4) Minimum requirement at transitions
In the above requirements, the estimation periods of the downlink radio link quality for Qout and Qin are defined respectively in the different scenarios. The interval between two successive indications from Layer 1 is suggested. The time after expiry of T310 timer within which the transmitter power shall be turned off is given. All these parameters and their values are applied for only one single carrier. Radio link monitoring procedures are executed in the UE [3]. 
3 Discussion on radio link monitoring in CA
In the following, based on RAN2 agreements on radio link monitoring, the impacts on RLM are analyzed.

3.1 RLM for PCC
From the view of carrier essential, the PCC is the same as one Rel-8/9 carrier. Therefore, all defined thresholds for the corresponding parameters in Rel-8/9 for radio link monitoring discussed in section 2 may be re-used for CA UE. In Rel-8/9, only one carrier is used by UE and there are not concepts of Pcell and S cell.  But in the scenario of CA, one Rel-10 UE may use more than one carrier. Therefore, to be consistent with Rel-10 UE, the corresponding annotation “For Rel-10 UE, the monitored carrier and its attached cell are indicated to PCC and P cell respectively” should be added in RLM requirements. 

Proposal 1: For radio link monitoring of UE in CA, monitoring on Pcell is sufficient.
Proposal 2: The Rel-8/Rel-9 UE, radio link monitoring requirements are applicable for Pcell in Rel-10
3.2 Deactivation / removal of DL Scell
In [4], two UE receiver architectures (Option A and B) are provided to support CA UE.  And, the two generic aggregation scenarios are supported including “Intra band contiguous component carrier (CC) aggregation”, and “Inter band non-contiguous component carrier (CC) aggregation” in Rel-10.  

In option A, UE may adopt a single wideband-capable (i.e., >20MHz) RF front end (i.e., mixer, AGC, ADC) and a single FFT.  In option B, UE may adopt multiple (RF + FFT + baseband) with BW≦20MHz. During the deactivation/removal of DL SCC, the actions may include “turn off transceiver”, “transceiver center frequency adjustment” and “transceiver filter adjustment” etc. For the later two cases, UE may need to adjust to another new frequency point in order to perform measurements. 

In Rel-8/9, after expiry of T310 counter, the transmitter power shall be turned off within [40] ms. Similarly when the UE receives the deactivation or removal of SCC signaling, it is reasonable to define one corresponding deactivation or removal threshold as a target to measure the UE capacity. And this part should be supplied into carrier management. 

Proposal 3: It is reasonable to define a threshold for UE to deactivate or remove Scell when it receives the corresponding signaling.
4 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 Rel-8/Rel-9 UE, radio link monitoring requirements are applicable for Pcell in Rel-10
Proposal 3: It is reasonable to define a threshold for UE to deactivate or remove Scell when it receives the corresponding signaling.
If the proposals are acceptable, the corresponding CR will be drafted. 
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