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1  Introduction

It was agreed in RAN2 that in carrier aggregation the radio link monitoring (RLM) is based on the downlink primary carrier or primary cell as quoted below from the RAN2 LS to RAN4 [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.

As indicated in the points above the UE in carrier aggregation is not required to monitor the downlink secondary carrier for RLM. In [2] it is proposed that the RLM is also performed by the UE on the DL SCC for deciding whether to stop or continue transmission on the corresponding UL SCC. In this paper we discuss the need for the RLM on the DL SCC. 
2 Analysis of RLM for DL Secondary Carrier
As per RAN2 decision the eNode B should take care of the DL SCC in case it suffers poor downlink quality e.g. it can be based on UE reports such as CQI or the existing RRM measurements. In case the DL SCC quality based on the reported UE measurements is poor the eNode B can deactivate or remove the DL SCC and also UL SCC to avoid spurious emissions in the uplink.  
However as also mentioned in the LS there were some concerns rasied in RAN2 whether the use of existing measurements at the eNode B for deactivating the DL secondary carrier are sufficient to avoid the spurious transmissons in the UL. In [2] the main reasons cited to motivate the need for having a UE based radio link monitoring of the DL SCC are: 

· Lack of reliability of the existing UE measurements for deactivating/removing secondary UL and DL carriers   

· UE should stop transmitting UL signals in SCC when the corresponding DL signals are unreliable
The above two points are discussed below:

Reliability of eNode B based solution for DL SCC quality detection:
In LTE the radio link failure occurs upon the expiry of the RLM timer T310. The timer starts upon UE L1 detected N310 connsecutive out of sync. Even in non DRX state the L1 period of each out of sync detection is 200 ms. In typical implementation N310 is used and the default values of T310 is 1 second. Hence in typical scenario the radio link monitoring is performed over significantly large duration e.g. 1 second or more. In LTE the CQI reporting is done over much shorter interval e.g. one every few ms or RRM measurements in the order of few hundreds of ms in case of periodical reporting. Hence the eNode B can perform sufficient amount of averaging with good resultion to detect the radio link problem over the DL SCC. Hence we don’t believe if the eNode B based solution for the monitoring of DL SCC quality is less reliable than the UE based. 

Impact of eNode B based solution on UL spurious:
In WCDMA in response to the out of sync detection the uplink transmitter is turned off immediately i.e. before the expiry of the radio link failure timer. This is because in WCDMA the closed loop power control operates continuously on DPCCH regardless whether UE is transmitting/receiving data. The unreliable downlink implies that the UE may continuously send UP commands, which in turn will increase the DL transmit power at the Node B. But in LTE the continuous uplink transmissions are not frequent and also there is no closed loop downlink power control. Due to these reasons in LTE if the eNode B deactivates the UL SCC due to the poor DL SCC with some delay will not cause any substantial performance degradation. 
It should also be pointed out that typically the eNode B will be able to detect the poor UL SCC prior to the corresponding DL SCC. This is because the UL SCC will be typically used when radio conditions are good enough. In poor radio conditions, the eNode B will at least deconfigure SRS transmission on the UL SCC and may even deconfigure the entire UL SCC.
3 Summary
In this paper we have analyzed the need for the UE based radio link monitoring of DL SCC. Based on the arguments presented in this paper we feel it is not necessary to specify the UE based RLM for the DL SCC. Instead the eNode B based RLM, which makes use of the existing UE measurements, for the deactivation/deconfiguration of DL/UL SCC in case of poor DL SCC quality would be sufficient.      
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