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1. Introduction
In RAN2#69bis meeting, it was agreed that radio link monitoring (RLM) by the UE is not needed for DL SCell, because eNB can detect poor link quality from CQI reports and/or existing RRM measurement reports. Nevertheless, RAN4 still has a concern 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, and a RAN4 LS in [1] was sent to ask RAN2 to reconsider the need for SCell RLM. Therefore, in the last meeting RAN2 summarized the following issues that need to be solved for SCell RLM:



- Explicit message to eNB or not ?


- Autonomous resumption or not ?


- Scell deactivation or not ?



- Different parameters or not ?

Thus, in this contribution, we consider the need for SCell radio link monitoring, and discuss the above issues for SCell RLF handling.
2. Discussion
2.1 Need for SCell radio link monitoring
In RAN2#69bis meeting, RAN2 has agreed “UE never stops autonomously any transmissions on an UL SCC based on DL SCC quality”, because eNB can determine to deactivate the SCell suffering poor link quality based on existing CQI and/or RRM measurement reports. However, from our point of view, eNB would not make this decision based on only one or two CQI and/or RRM measurement reports. Thus, the decision time for eNB to deactivate a SCell may be too late to prevent unnecessary UL interference especially in future HetNet scenario [1]. Thus, we have a slight preference to adopt RAN4 suggestion, which proposes that “SCell radio link monitoring should apply to only SCell, which is used as UL path loss reference”. Furthermore, it was also agreed by RAN2 that “Pathloss reference will be configurable between SIB2 linked DL SCell or PCell” and “When an SCell DL is activated/deactivated, also the SIB2 linked UL is activated/deactivated”. Therefore, it is clear that a de-activated SCell would never be a pathloss reference. So we can conclude that UE shall only apply RLM on the activated SCell, which is used as UL pathloss reference.

Proposal 1: UE shall apply RLM on the activated SCell, which is configured as UL pathloss reference.

2.2 Explicit message to eNB or not
In addition, based on the RAN4 assumptions, if it is not sufficient for eNB to detect poor link quality on a SCell in time, when an activated SCell is suffering RLF but UE does not report it to the eNB, the eNB may be not aware of the RLF situation and may continue allocating DL and/or UL resources for the UE on the RLF SCell. We think that is very inefficient and is a waste of radio resources. Therefore, we propose that

Proposal 2: After T310 timer expiry, UE shall report SCell RLF to the network.

2.3 SCell deactivation or not
One the other hand, it is also assumed by RAN4 that “After T310 timer expiry, UE should stop any UL transmissions on the linked UL CCs from a physical layer point of view”. The main purposes are to have UE follow the principle of “transmit after receive” and to prevent unnecessary interference in future Het Net scenarios. Two possible options are considered below to achieve this.

Option 1: UE autonomously deactivates the RLF SCell

Option 2: UE just stops any UL transmission on the RLF SCell, but keep the SCell in activated state 

With option 1, UE can save more battery power, but it is impossible for the UE to autonomously resume UL transmission due to the stop of PDCCH reception for the deactivated SCell. As for option 2, UE would still need to continue CQI reports and continue PDCCH reception for the RLF SCell, so UE may be able to autonomously resume UL data transmission when the SCell recovers from RLF. However, some specification effort is still needed to define the “recovery of SCell RLF” such that UE can autonomously resume SRS transmission when the pathloss reference SCell becomes reliable. Comparing these two options, we prefer the option 1 which is a much simpler solution. So we suggest that
Proposal 3: After T310 timer expiry, UE shall autonomously deactivate the corresponding SCell.

Proposal 4: After RLF on a SCell is detected, UE cannot autonomously resume DL/UL transmission on the SCell.
On the other hand, when cross-carrier scheduling is configured, the SCell which is suffering RLF may be a scheduling SCell for other SCells. Thus, another issue we need to resolve is how to handle these SCells which are scheduled by the RLF SCell. Note that these scheduled SCells may not suffer RLF together with the scheduling SCell. For example, these scheduled SCells may be not pathloss reference SCells (e.g., lack of UL configuration), or these scheduled SCells are under good channel conditions. Thus, we don’t think UE should also autonomously deactivate these scheduled SCell. Another alternative is that eNB can signal the downlink assignment and UL grants for these scheduled SCells through the PCell. Thus, we propose that
Proposal 5: After RLF on a scheduling SCell is detected, UE shall blindly decode the corresponding PDCCH search space on the PCell for the activated SCell(s), which are scheduled by the RLF SCell.
2.4 SCell deactivation or not
The last issue we discuss in this contribution is that whether parameters (i.e., T310, N310, and N311) for PCell RLM should also apply to SCell RLM. From our point of view, SCell RLM requirements should be discussed and specified by RAN4. However, based on RAN4 working assumption [2], it also describes that
· Parameters for PCell radio link monitoring, such T310, N310, N311, should apply to SCell radio link failure.
Thus, we would like to suggest RAN2 to adopt the same assumption, which means
Proposal 6: Parameters for PCell radio link monitoring shall apply to SCell.
3. Conclusions
This contribution discusses the issues about SCell radio link monitoring, and propose that

Proposal 1: UE shall apply RLM on the activated SCell, which is configured as UL pathloss reference.

Proposal 2: After T310 timer expiry, UE shall report SCell RLF to the network.

Proposal 3: After T310 timer expiry, UE shall autonomously deactivate the corresponding SCell.

Proposal 4: After RLF on a SCell is detected, UE cannot autonomously resume DL/UL transmission on the SCell.

Proposal 5: After RLF on a scheduling SCell is detected, UE shall blindly decode the corresponding PDCCH search space on the PCell for the activated SCell(s), which are scheduled by the RLF SCell.

Proposal 6: Parameters for PCell radio link monitoring shall apply to SCell.
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