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1 Introduction

There is an ongoing discussion in RAN2 and RAN4 about the use of RLM on SCells to detect RLF. Previously RAN2 has agreed that RLM is not needed on any SCell, whether it is used as path-loss reference or not ‎[1]. However, RAN4 thinks that RLM on SCells used as path-loss reference might be useful for the case that the eNB cannot stop all uplink transmissions before the UE loses downlink sync to the SCell used as pathloss reference. On the other hand, RAN4 also states that “SCell radio link monitoring should not affect any RAN2 protocol specifications” ‎[2]. During RAN2#71bis several contributions were presented taking this new information from RAN4 into account ‎[3].
In this contribution we discuss the need for RLM monitoring on SCells and evaluate whether the expected benefits justify the additional complexity. 
2 Discussion

RLM is a process running autonomously in the UE to detect Radio Link Failure (RLF). It is further described in ‎[4], section 4.2.1. 
For a UE in connected mode the minimum time to detect RLF is 200+10*(N310-1)+T310 ms. With minimum values according to 36.331 this becomes 200+10*(1-1)+0 = 200 ms. However with default values it takes 200+10*(1-1)+1000 = 1200 ms to detect RLF after loss of L1 sync. 

In order to answer the question whether RLF detection on SCells is needed we need to know whether an RLF is likely to occur. This depends on whether the UE is likely to have an SCell activated while losing downlink sync with it or whether this case can be reliably avoided by the eNB. In order to perform link adaptation in the eNB the UE performs measurements on the downlink and reports this to the eNB as CQI reports. Periodic reports are typically sent every 10-50 ms and can be used by the eNB to assess the channel quality of the DL. CQI reports may be sent with a valid uplink grant or, if there is no such grant, on the PUCCH of the PCell. This means that even if there are bad channel conditions on the SCell the CQI reports can still be sent to the eNB. Because of the short periodicity and the possibility to send CQI reports on the PUCCH, the eNB can find out about the deteriorating channel conditions much faster than with a timer based RLF detection mechanism. 
It should also be noted that uplink carrier aggregation is only beneficial in good channel conditions. When the UE approaches the cell edge the eNB will therefore stop using an UL SCell and disable SRS long before the DL SCell looses sync. It may even decide to remove the UL SCell in bad channel conditions which reduces the probability of spurious transmissions further.
As said in earlier discussions, we think that the eNB should have control of the UE’s uplink transmissions for as long as possible, i.e., as long as at least the PCell is in-sync. Autonomous UE procedures should only be used if PCell connectivity is lost. If the eNB does not take appropriate actions even though it could (PCell connection available), this could be considered a faulty network behaviour and functionality for protecting against this does not need to be specified.
Therefore, we think that the RLM mechanism is unnecessary and does not justify any additional protocol complexity.
Observation 1
The process of using CQI reports is faster than RLM to detect poor radio conditions in the DL of the SCell.
Suppose that RLM for Scells used as path loss reference is still wanted. In that case there are a number of issues to be solved. From RAN2#71bis the following issues were identified ‎[4]:
-
Autonomous resumption or not?

-
Explicit message to eNB or not?

-
Scell deactivation or not?

-
Different parameters or not?
These issues are mainly concerned with what action to take, once RLF is detected, i.e. T310 expires.

“RLF Handling for SCells” needs to be defined and captured in the RRC specification, 36.331. In Rel-8/9 an RLF of the serving cell triggers the connection re-establishment. The behaviour is also applied to the PCell in Rel-10. A failure of a DL SCell should of course not trigger a connection reestablishment as long as the UE is still connected and in-sync with the PCell. Still, counters, timers, and corresponding actions such as notifications to other protocol layers must be defined if such a mechanism is wanted. 

“Different parameters” means that a different parameter set (T310, N310, N311) should be used on different SCells. We think that although SCells can have different properties, having different parameter sets would bring increased signalling for very little benefit. The complexity in the UE is also increased.

“Explicit message to eNB” means that upon RLF detection, the UE would inform the eNB about this. If one considers it likely that the eNB fails to detect poor radio conditions it should be made aware of the RLF. This would ensure that the eNB stops scheduling UL resources for the SCell which would result in HARQ failures and RLC retransmissions. It has been proposed, not to inform the MAC layer but to prevent any transmission only on the physical layers. We think that is not suitable as it causes worse user behaviour. 
“SCell deactivation” means that the UE autonomously would deactivate the SCell in question, but probably also the SCells using the SCell in question as path loss reference. To realize this in the specifications would require changes to the definitions of activation and deactivation. Furthermore, this may require sending a notification about the autonomous deactivation to the eNB. And as discussed in the scope of the deactivation timer, too short values increase the risk of concurrent actions in the UE and the eNB. 
 “Autonomous resumption” means that upon N311 in-sync events even after T310 expiry, the SCell would be declared as being in sync. This in turn would imply that the SCell once again can be used as pathloss reference, and carrier of uplink transmissions. In order to resume the UE would need to send a “resumption indication” to the eNB which adds additional protocol complexity.
All in all, these issues bring increased complexity in the UE and significant standards changes for negligible benefits. This and the first observation bring us to the proposal.
Proposal 1 RLM and RLF Detection on SCells is not supported. 
3 Conclusion

Based on the discussion in section 2 we propose the following:

Proposal 1
RLM and RLF Detection on SCells is not supported.
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