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1. Introduction
RAN4 sent a LS [1] to RAN 2 to recommend using existing radio link monitoring procedure also to SCell as opposed to RAN 2 LS [2] that it is only applied to PCell and that CQI and RRM measurements are sufficient to monitor the radio quality of the SCells. From the text extracted and the highlighted action of the LS below, 
…

One of solutions to avoid spurious UL transmission would be SCell radio link monitoring.
…

To RAN2:

RAN4 kindly asks RAN2 to reconsider the need for SCell radio link monitoring, which is RAN4 recommendation, or indicate if the existing RAN2 procedures are suitable to address the spurious UL transmission issues.
It seems like radio link monitoring for SCell is just 1 solution, it is thus our assumption that it is left to RAN 2 to decide whether there are already RAN 2 procedures sufficient to fulfill the same task. 
In this contribution, it is investigated whether current RAN 2 procedure (i.e. CQI reporting) is sufficient to avoid spurious UL transmission which we think it is. If, however, it is believe that the current procedures are not sufficient to avoid UL spurious transmission, a way forward is proposed which does not require the full radio link monitoring.
2. Discussion
2.1 The need of radio link monitoring for SCell
In the RAN 2 LS [2], it is believed that the radio link quality of the SCell can be handled by the eNB via CQI reports and/or existing RRM measurement reports (e.g. Event A2) for activated SCell. Our understanding is that the decision was taken because the CQI reporting is more frequent than the radio link monitoring where the out-of-sync indication is only indicated to L2/3 over a 200ms measurement period.  Furthermore, if the current radio link monitoring is used, it will have to go through N310 and T310 before the network will be made aware through explicit signalling and the values for N310 and T310 are semi-statically provided via RRC signalling and can be as large as 20 and 2000ms respectively
. On the other hand, periodic CQI reporting can be configured to be more frequent
. Aperiodic CQI reporting is sent 4 subframes after a DCI format 0 is received by the UE and the minimum reporting interval for aperiodic reporting of CQI is 1 subframe. Based on the CQI/RRM reporting, it can be left to eNB implementation to decide what to do with poor quality SCell (e.g. stop SRS transmission, deactivate the SCell etc.)
Hence in our view, extending the existing radio link monitoring to SCell is not necessary since it is not better than existing periodic/aperiodic CQI reporting in terms of reporting delay and thus in reducing the UL spurious transmissions. Thus the following proposal:
Proposal#1: Existing radio link monitoring mechanism based on N310, N311, T310 and T311 should not be applied to SCell. Current SCell monitoring mechanism (such as CQI reporting and RRM measurement) is sufficient.
2.2 Proposed solution for monitoring the radio quality of SCell

It was also discussed in RAN 4 and also mentioned in the LS [1] that one scenario to handle in the future is the HetNet scenario where the inter-band non-contiguous UL transmissions are possible and PCell cannot be used as the pathloss reference for radio link monitoring of the SCell. In this case, the UE needs to quickly stop UL transmissions associated with the poor pathloss reference to prevent unnecessary UL interference to the Pico cell. This case can also be handled by CQI reporting in our view.
However, if the CQI reporting mechanism is deemed not fast enough to avoid unnecessary interference (i.e. if Proposal#1 is not agreed) for such UL inter-band HetNet scenario, it is proposed that the UE stops UL transmission based on a CQI threshold (CQIout). Hence when the radio quality of the DL SCell is below the CQIout, it should stop UL transmissions on the SCell. CQIout can use the current CQI index value 0 (out of range) to indicate stopping of the UL transmissions by the UE. It is then left to the eNB implementation to detect the loss of the SCell based on regular CQI reporting and/or normal RRM measurements. The subsequent actions can also be left to the eNB implementation such as deactivate the SCell or un-configure the SCell. In the meantime, the UE can resume UL transmissions on the SCell when the radio quality of the DL SCell is above the CQIin (i.e. non-zero), UE automatically resumes UL transmission of the SCell. 
With this approach, the delay on the reporting of the CQI is avoided and thus it is fast in reducing spurious UL transmission from SCell. Hence it is proposed:
Proposal#2: If Proposal#1 is not agreed and the reason is because of the delay in reporting the CQI and RRM measurement, UE shall base it on CQI quality to stop and resume UL transmissions on SCell. SCell is not automatically deactivated; only UL transmissions (i.e. SRS and PUSCH transmissions) are stopped. Whether to deactivate/un-configure the SCell should be left to eNB implementation.
If Proposal#2 is agreed, then the following detailed proposals are also required:

Proposal#3: The UE shall autonomous resume UL transmission when the radio quality of the pathloss reference is above CQIin.
Furthermore, we are also concerned about having explicit message to inform eNB of a SCell failure particularly if the UE autonomously deactivated the SCell prior to sending the explicit message. Such UE autonomous actions can potentially be misused/abused by UE implementations.  Hence we would like to propose that:
Proposal#4: No further RAN 2 specification enhancements for UE reporting suspension of UL transmissions is considered necessary (i.e. No explicit message to inform eNB of the SCell failure, no autonomous SCell deactivation)

3. Conclusion

It is requested that RAN 2 agrees on the following proposals:
Proposal#1: Existing radio link monitoring mechanism based on N310, N311, T310 and T311 should not be applied to SCell. Current SCell monitoring mechanism (such as CQI reporting and RRM measurement) is sufficient.
Proposal#2: If Proposal#1 is not agreed and the reason is because of the delay in reporting the CQI and RRM measurement, it should base it on CQI quality to stop and resume UL transmissions on SCell. Whether to deactivate/un-configure the SCell should be left to eNB implementation.

Proposal#3: The UE shall autonomous resume UL transmission when the radio quality of the pathloss reference is above CQIin.

Proposal#4: No further RAN 2 specification enhancements for UE reporting suspension of UL transmissions is considered necessary (i.e. No explicit message to inform eNB of the SCell failure, no autonomous SCell deactivation)
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� The ranges of N310 and T310 are respectively {1, 2, 3, 4, 6, 8, 10, 20} and {ms0, ms50, ms100, ms200, ms500, ms1000, ms2000}.


� The ranges of CQI periodicity are  {2,5,10,20,32,40,64,80,128,160} subframes
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