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1 Introduction 

In the RAN2#71bis, RAN2 discussed on radio link monitoring on SCell based on [1][2] to identify current RAN4 working assumption and open issues that need to be resolved by RAN2. RAN4 sent response LS in [2] to ask RAN2 to reconsider the need of SCell radio link monitoring, which is RAN4 recommendation. This paper aims at concluding on these open issues. 

2 Discussion 
2.1 Response LS from RAN4 on radio link monitoring of SCells
RAN4 sent an response LS [3] to RAN2 during RAN4 ad-hoc meeting on October, where RAN4 suggest to apply SCell radio link monitoring, as follow:
	During the recent RAN4 meetings, RAN4 discussed issues, especially the need for SCell radio link monitoring, and reached the following conclusions:

· RAN4 is concerned about spurious UL transmission in SCell, for which corresponding DL SCell (UL path loss reference) is suffering poor link quality and UE does not autonomously stop UL transmissions. 

· The rationale of the above concern is as follows:

· In general, UE must follow the principle of “transmit after receive,” which is a very fundamental principle, from a UL interference management point of view.

· It can prevent unnecessary interference in future Het Net scenarios. 

· One of solutions to avoid spurious UL transmission would be SCell radio link monitoring. RAN4 working assumptions on SCell radio link monitoring are summarized in R4-103433. 

· It is noted that RAN4 has not seen any significant impacts of specifying SCell radio link monitoring.

· It is further noted that RAN2 could make any modifications based on the above working assumptions if SCell radio link monitoring is adopted. RAN2 can also assess if there is any impact of RAN4 recommended solution on RAN2 protocols. 

· 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.


And RAN4 way forward provided in [4] together with the LS is suggested in the below:

	Working assumptions on SCell radio link monitoring are presented below:

· SCell radio link monitoring should apply to only SCell, which is used as UL path loss reference.

· SCell radio link monitoring does not apply to SCells that are not used for UL path loss reference.

· After T310 timer expiry, UE should stop any UL transmissions on the linked UL CCs from a physical layer point of view.

· When the path loss reference becomes reliable (upon receiving N311 consecutive "in-sync" indications) after stopping the UL transmission, UE should resume UL transmissions.

· UE should not release any UL resource (PUCCH/ SRS) based on SCell radio link monitoring.

· Note: The proposed UE behaviour should be the same as the current behaviour, except stop UL transmission in case of DL out-of-sync.

· Parameters for PCell radio link monitoring, such T310, N310, N311, should apply to SCell radio link failure.

· SCell radio link monitoring should not affect any RAN2 protocol specifications.

· In principle, the R8/ 9 performance requirements should apply to SCell radio link monitoring. Some modifications, such as less stringent requirements, would be FFS.

· For example, if the SCell is in the DRX state, monitoring for radio link recovery would be conducted using DRX based requirements.




2.2 RAN2 open issues

As per RAN 4 LS, it is now RAN2 that should make final decision on this issue. For each issue, we provide our company view. 
A. RLM on SCells

In LS, RAN4 ask RAN2 to take radio link monitoring on SCell to prevent spurious UL transmission. RAN2 then need to follow RAN4 guidance. 
Proposal 1 Following recommendation from RAN4, UE performs radio link monitoring on DL SCells which are used as UL pathloss, using existing mechanism
B. Suspension of linked UL transmission at SCell RLF
RAN4 LS also recommend RAN2 to take the guidance that UE should stop UL transmission on the linked UL CC at DL SCell failure. The key motivation of radio link monitoring is to stop spurious UL transmission when DL sync is lost. So it is essential to follow this recommendation, i.e., UE stops UL transmission if T310 expiry. 
Proposal 2 Following recommendation from RAN4, UE stops UL transmission of linked UL CC upon detecting SCell RLF 
C. Explicit message to eNB at SCell RLF
When UE detects a DL sync lost, i.e., SCell RLF, it is highly desirable to immediately inform this failure to eNB such that eNB can take proper actions, e.g., releasing the SCell. When UE is already aware of RLF on SCell and even stops UL transmission on the linked UL CC, there is no benefit of delaying notification of SCell failure to eNB. So it is proposed that T310 expiry of SCell is immediately notified to eNB. 
Proposal 3 SCell RLF is informed to eNB by explicit message. 
D. Autonomous deactivation of SCell at SCell RLF
If SCell RLF is immediately informed to eNB, eNB can decide proper action, e.g., releasing or possibly deactivating the SCell, then autonomous deactivation is not needed. We believe that any UE autonomous action should be minimized unless unavoidable. 
Proposal 4 Autonomous deactivation of SCell at SCell RLF is not supported

E. Autonomous resumption 
Current RLM detection and RLF declaration mechanism already make us of timer and count for more careful and robust detection of the failure situation. Temporal degradation of SCell is filtered out by the count/timer detection mechanism, and as a result, if RLF of SCell is detected, then it is very unlikely that the SCell is again recovered. So we see there is no real benefit to continue to perform radio link monitoring on SCell for which RLF was declared.   

Proposal 5 UE stops radio link monitoring on the SCell if the SCell is declared as RLF
F. Different RLF parameters for SCells
Cell characteristic may not be the same across SCells depending on its frequency and operating policy, and thus different RLF parameters are optimal for different SCells. We see there is no compelling reason to force different SCells to have the same set of DLF parameters. 
Proposal 6 RLF parameters, i.e., {T310, N310, N311} can be different across SCells
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