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1 Introduction
During RAN2#69bis [1], it was agreed that RLM is not applicable to SCells, as RAN2 at the time came to the conclusion that the eNB has means to detect poor radio link quality by relying on CQI reports and/or on RRM measurement reports. One of the motivations was to maintain simplicity and to avoid autonomous UE behavior on SCells based on the UE’s measured SCell DL quality.

RAN4 has revisited the topic, and sent a LS to RAN2 [2] requesting that this decision be revisited. In the LS, RAN4 raises concerns related to possible spurious transmissions by the UE on a SCell UL when the linked SCell DL used as a pathloss reference is experiencing poor radio link quality, which may break the fundamental principle of “transmit after receive” and generate unnecessary interference in particular for the Het Net scenarios.

RAN4’s request is the following: 
	· It is RAN4 understanding that the final decision should be made by RAN2, and 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.


This contribution further discusses need for RLM on SCells. Issues to be addressed [3] include whether or not SCell RLM is supported and, if so, configuration aspects as well as whether or not the UE performs autonomous SCell deactivation and/or transmit an uplink notification of SCell RLF to the eNB.

In summary, our view is that it is not clear that there is a strong motivation to revert the current RAN2 agreement; the network should have sufficient means to detect RLF for a SCell DL using CQI reporting and/or configured RRM measurement reporting for activated SCells. In addition, it is not clear that an additional mechanism that would be based on RLM on SCells, and e.g. transmission of an uplink notification of SCell RLF, would be faster than relying on existing mechanism and on eNB implementations. Yet, it may still be useful for reducing overhead and to address possible interference and deployment scenarios addressed by RAN4. However, if RAN2 decides to change the previous agreements and to address RAN4’s concern, this contribution tries to identify the simplest method to specify such a mechanism for detection SCell DL RLF for a SCell configured as a PL reference, including the possibility to make it optional for the network to configure the UE with RLM parameters for SCells.
2 Radio Link Monitoring for SCell(s) used as PL reference 
2.1 On the need for RLM on SCells

The current mechanisms can allow the eNB to detect the SCell RLF error condition, for SCells used as a PL reference. 
One aspect to consider is that SCell RLF should be infrequent, and therefore overhead of the procedure used to detect poor radio link quality should be minimized. Another aspect is that when RLF do occur for a SCell, the latency before the UE can stop all uplink transmissions for the SCell should be minimized, to limit possible interference.
For configured RRM measurements, the minimum latency for the UE to detect a radio link problem is based on the 200ms measurement period for an activated SCell. For CQI reporting, our assumption is that periodic CQI would typically be configured with a long period, whereas a scheduler would rely on aperiodic CQI when more accurate channel estimate is needed; depending of eNB configuration and aperiodic requests, there may be sufficient CQI reports within a 200ms period for the eNB to detect the poor radio link quality. In contrast, a UE autonomous detection using link quality measurements (Qin/Qout) based on CS-RS for the activated SCell would represent less overhead, and the latency for detection of physical layer problems should be in the same order.

Thus, if overhead is a concern, this could speak in favor for an additional mechanism for autonomous UE detection of RLF on SCells, based on RLM. RAN4’s concern for SCells is to avoid spurious uplink transmissions for a SCell used as a PL reference; this also implies that the SCell is activated, and the UE active in transmissions on that SCell. Thus, it could also be argued that in this case, the eNB may likely have a sufficiently accurate view of the channel quality based on CQI reports (period and aperiodic) and/or configured RRM measurements received from the UE.
From a UL interference management perspective, another concern expressed by RAN4 is that of future deployment scenarios including HetNets, in which case it could beneficial for R10 UEs to already support RLM for SCells.
Given the above, the need to always have RLM for SCells configured as PL reference is not clear. One possible way forward could be to specify optional support of RLM for SCells, which aspect is reflected in the proposals below:

Proposal 1: 
Radio Link Monitoring is supported for SCells configured as a pathloss reference.

Proposal 2: 
Configuration of RLM is optional for SCells for which RLM is applicable.

Proposal 3: 
If configured, RLM is only performed for activated SCells.

2.2 Configuration of RLM for SCells
If the above proposals are agreed, our assumption is that each SCell for which RLM is configured would use its own instances of RLM parameters (i.e. T310, N310, N311), and would require configured values signaled upon SCell (re)configuration. Those values could be either A) the same values as those configured for the PCell, B) a new set of values applicable to all SCells configured for RLM, or C) one set of values for each such SCell.

Proposal 4: SCells configured for RLM each maintain own instances of timers and counters (i.e. T310, N310, N311);

One motivation for a separate set of timers/counters applicable to all SCells would be to allow the network to configure the UE such that SCell RLM can be declared faster than for the PCell. This would allow a minimum latency for detection SCells RLF in the range of 200ms, by configuring SCells with N310=1 and T310=0.
Proposal 5: Timers and counters for SCell RLM may be configured independently for each SCell configured for RLM;
2.3 UE behavior upon detection of SCell DL RLF

When the UE detects SCell DL RLF, i.e. when T310 expires for a SCell configured with RLM, the UE may either be required to stop all uplink transmissions or alternatively it could autonomously deactivate the concerned SCell. In addition, the UE could send a notification of SCell RLF in the uplink.
Based on the principles that activation/deactivation of SCells should remain under the control of the eNB (i.e. there should be no UE autonomous deactivation), considering that SCell DL RLF detection is an radio resource management issue (i.e. it is not a scheduling decision), and given that RAN4’s concern is to prevent spurious uplink transmissions in case of SCell DL RLF used as PL reference, there seems to be little in favor of deactivating the SCell.

There is some complexity in defining a new uplink notification for reporting SCell RLF. The notification would have to be transmitted on the PUSCH of a different serving cell than the SCell(s) for which RLF is reported, which implies that an uplink grant would be available to that purpose in e.g. the PCell. In addition, the notification would have to be based either on an existing RRC message/procedure, on a new RRC message/procedure or could use a MAC CE to report the identity(/ies) of the SCell(s) in RLF. For simplicity, it would be preferable to avoid a solution based on RRC, as well as restrictions as to which transport block may be used for the notification. If a MAC CE is defined, it would also be preferable to avoid discussing whether or not such MAC CE could trigger a SR to minimize latency of the notification.
Rather, the following UE behavior is proposed: 

Proposal 6: 
When T310 expires for a SCell, the UE stops any uplink transmission on the SCell in RLF;
If the above is agreed, the concern expressed by RAN4 would be addressed, and the latency for the eNB to detect the rare and infrequent error situation is not longer an issue. Once the UE stops all uplink transmissions on the SCell in RLF without notification, the eNB implementation may rely on existing mechanisms to detect the SCell RLF and take proper actions e.g. a reconfiguration of the SCell(s).
Although it is not a preference, if RAN2 determines that a notification of SCell RLM should be transmitted in the uplink upon T310 expiry, a MAC CE should be defined to that purpose as discussed above.  

3 Conclusion
If RAN2 determines that RLM on SCells should be supported, it is proposed that RAN2 discusses the above and agree to the following proposals:
Proposal 1: 
Radio Link Monitoring is supported for SCells configured as a pathloss reference.

Proposal 2: 
Configuration of RLM is optional for SCells for which RLM is applicable.

Proposal 3: 
If configured, RLM is only performed for activated SCells.

Proposal 4: 
SCells configured for RLM each maintain own instances of timers and counters (i.e. T310, N310, N311);

Proposal 5: Timers and counters for SCell RLM may be configured independently for each SCell configured for RLM;

Proposal 6: 
When T310 expires for a SCell, the UE stops any uplink transmission on the SCell in RLF;
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