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1. Introduction

RAN#89 discussed RLM on PUCCH SCell. It was proposed to have a similar behavior to Dual Connectivity (DC) where the UE performs RLM on the PSCell and reports RLF and other failures to the MeNB. However, it was argued that this may not be needed in the PUCCH SCell for the CA since eNB can detect the radio link problem and take appropriate actions. The agreement in the meeting was not to support RLM.
RAN#81 also made several agreements on PUCCH SCell. In general, the tendency was to have independent behavior for PCell and PUCCH SCell [1]. Therefore, it is reasonable to assume that RAN1 will also not allow reporting feedback for one PUCCH group on the other PUCCH. In this case, as will be discussed, it is very difficult for an eNB to detect RLF problems on PUCCH SCell and therefore the RAN2 decision has to be re-visited.

2. Discussion
The reason why PSCell RLM and RLF reporting was introduced in Dual Connectivity (DC) was that the radio link problems on PSCell cannot be easily detected by the SeNB and loss of this link will severely impact data transmissions on the other SCells since the HARQ and CQI feedback for these cells are transmitted on PSCell PUCCH. In addition, without RLM, the UEs will still continue to transmit on PSCell PUCCH under bad channel conditions causing interference to other UEs. The eNB may even wrongly attribute the link problem to power control and may exacerbate the interference by increasing UE Tx power. 
All of the same reasons used in justifying and standardizing RLM on PSCell are applicable to PUCCH SCell as well. The only difference is obviously that the two cells in this case belong to the same eNB so there is no X2 delay. However, this does not help with the fundamental issue of eNB capability to detect link failures on the other PUCCH cell. In legacy Carrier Aggregation, such detection is possible by using CQI reports which are always transmitted on the PCell. However, this is not possible anymore, assuming that RAN1 requires that CQI is always transmitted on the PUCCH SCell for this PUCCH group. Therefore, there is no fallback mechanism to report bad CQI for PUCCH SCell on the PCell. Furthermore, the eNB cannot use other feedback on uplink such as ACK/NAK as an indicator of downlink problems as downlink and uplink are not necessarily correlated (for example, uplink problems could be due to power control). 
It was claimed that RLF on PUCCH SCell can be detected by the network using “existing mechanisms (RRM measurements, missed UL transmissions, measurements reports, etc.)”. However, measurement reports happen at a slower time scale since they were introduced for mobility purposes but not to detect radio link problems. Using missed UL transmissions will also not be reliable since, as explained above, this may not have anything to do with downlink problems. In fact, all of the mechanisms mentioned here are applicable to DC PSCell for which it was correctly deemed necessary to introduce RLM and RLF reporting.
Based on above, we would like RAN2 to re-visit this issue and introduce RLM on PUCCH SCell. Similar to the DC SCGFailureIndication, RLF on this cell should be reported to the eNB. In addition, again just like in DC, it is important to prevent UEs from transmitting on uplink when RLF occurs in order to prevent creating additional uplink interference. Based on this, we propose that:
Proposal: UE will perform RLM on PUCCH SCell and report RLF similar to DC S-RLF reporting. Upon RLF on PUCCH SCell, UE will stop transmission on uplink for this PUCCH group. 
3. Conclusions
In this contribution, we discussed the RLM on PUCCH SCell. We propose that RAN2 to re-visit the issue and agree to support RLM and RLF reporting similar to Dual Connectivity.
Proposal: UE will perform RLM on PUCCH SCell and report RLF similar to DC S-RLF reporting. Upon RLF on PUCCH SCell, UE will stop transmission on uplink for this PUCCH group.
Reference
[1] Draft Report of 3GPP TSG RAN WG1 #80 v0.2.0
1
1

