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1 Introduction

In RAN2#69bis, RAN2 agreed not to perform radio link monitoring (RLM) on SCell and sent LS to RAN4 [1]. In pervious RAN4 meetings, this issue was discussed and a reply LS [2] was sent to RAN2. RAN4’s preference is inconsistent with RAN2, but RAN4 still gave the right to RAN2 to decide whether it is necessary to introduce RLM on SCell in Rel-10 CA.
This contribution gives our analysis and consideration on the necessity of RLM on SCell from the aspects of RAN4’s intention, RAN2’s current mechanism and CA Rel-10 scenarios.
2 Discussion
2.1 RAN4’s intention on RLM on SCell
In RAN4’s LS [2], their concern is as below:
	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. 


In the attached way forward [3], it is said:
	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.


Therefore, it is clear that the RAN4’s intention is to avoid the incorrect UL pathloss reference, which would cause the spurious UL transmission. The reliable pathloss reference could also guarantee the less interference in Het Net scenarios.  
In other words, whether it is necessary to introduce RLM on SCell is mainly depended on the answer of the below questions:

· Q1: How to consider the pathloss reference configuration in Rel-10 CA deployment scenarios?
· Q2: Whether RLM on SCell could detect the SCell’s problem earlier than current measurement mechanism?
2.2 Q1: How to consider the pathloss reference configuration in Rel-10 CA deployment scenarios?
The pathloss reference can be configured as PCell or SIB2 linked DL CC. If PCell is the reference, there is no need to introduce RLM on SCell.
In Rel-10, the scenarios of CA can be categorized as “DL inter-band & UL intra-band” and “DL intra-band & UL intra-band”. In the following, we give the analysis on UL pathloss reference in the two kinds of scenarios.
· DL inter-band & UL intra-band
This scenario only applies to FDD system, and an example is shown in Figure 1. UE is configured with PCell and only DL of SCell 1. The DL frequency of PCell and SCell 1 is inter-band. In this case, the pathloss reference of UL PCell is DL PCell, and this will not lead to any pathloss reference problem as RAN4 indicates.
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Figure 1 DL inter-band, UL intra-band
· DL intra-band & UL intra-band
This applies to both TDD and FDD system, and an example is shown in Figure 2. UE is configured with PCell and SCell 1, which are intra-band. The pathloss reference of UL SCell 1 can be (a) DL PCell or (b) DL SCell 1. If it is case (a), the concern indicated by RAN4 doesn’t exist. Only in case (b), it may cause some problem.
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Figure 2 DL intra-band, UL intra-band
Therefore, the only scenario to be considered is that DL and UL are both intra-band CA, and SCell is configured as the pathloss reference. 
Observation 1: in most cases DL PCell is configured as the pathloss reference CC.
Observation 2: RLM on SCell is unnecessary in case of DL PCell is the pathloss reference CC.
2.3 Q2: Whether RLM on SCell could detect the SCell’s problem earlier than current measurement mechanism?
In the case of the SIB2 linked pathloss reference configuration as Figure 2 (b), the reliability of the pathloss reference is dependent on RRM/CQI measurement (eNB’s judgment) or RLM on SCell (UE’s judgment). 
RAN2’s previous agreement is to make the eNB’s judgment on the reliability of the pathloss reference by RRM/CQI measurement. eNB would detect the deterioration of SCell quality by measurement report and deactivate or release the bad SCell immediately. In this method, whether the spurious UL transmission would happen is dependent on whether UE would transmit the RRM/CQI measurement report to eNB immediately.
RAN4’s preference is to make the UE’s judgment on the reliability of pathloss reference by RLM on SCell. In this method, whether the spurious UL transmission would happen is dependent on whether the RLM would make UE detect the SCell quality deterioration immediately.
RRM/CQI measurement is the current mechanism, but the RLM on SCell is the new mechanism. From the perspective of RRC connection, the RLM is only necessary for PCell because the PCell is in charge of connection but SCell is only regarded as the additional radio resource. From the perspective of avoiding the spurious UL transmission, comparing the two methods, if eNB finds out the problem on the SCell before UE detects the RLF on it, the spurious UL transmission on SCell could not be avoided by RLM on SCell mechanism, and RLM on SCell in not needed. In other words, the question is whether the RLM on SCell could detect the SCell problem earlier than the RRM/CQI measurement. If the answer is no, the answer of introducing the new mechanism should be no.
Use Figure 2 as an example: UE is configured with PCell and SCell 1, the pathloss reference of UL SCell 1 is DL SCell 1. The two methods of detecting SCell’s channel quality are analyzed as below.
· RRM/CQI measurement
eNB could use the following measurement events to realize SCell’s poor quality:
· event A1/A2: get the absolute channel quality of SCell 1
· event A3/A5/A6: get the relative channel quality of SCell 1

Besides, as SCell’s channel quality should be reported in every measurement report, even event A4 and period reporting can make eNB get the SCell 1’s channel quality.

If eNB wants to get the SCell’s channel quality sooner, it can configure a short TimeToTrigger (e.g. 0). Therefore, current RRM measurement can help eNB to obtain the SCell 1’s channel quality when it deteriorates as soon as possible.
When eNB knows the SCell 1’s channel quality deteriorating from the measurement report, it can change the pathloss reference of SCell 1 to PCell or even deactivate/release SCell 1. Then the spurious UL transmission in SCell 1 could be avoided.
· Possible RLM on SCell

If RLM on SCell is introduced, when eNB doesn’t configure any measurement on SCell 1, UE itself can find out the poor channel quality of SCell 1, and then takes some actions, e.g. reporting to eNB or stopping UL transmission. How soon the RLM on SCell could make the UE detect SCell quality deterioration is also dependent on the eNB’s configuration on RLM related parameters (T310 is in general longer than TTT). In other words, how soon the eNB obtaining measurement report based on SCell quality and how soon RLM problem detected by UE are both controlled by eNB’s configuration. From the eNB’s CC management/mobility control point of view, it is almost impossible to configure no measurement. Once eNB configures measurement, as analyzed above, it can obtain the SCell’s quality as soon as it wants. Thus, RLM on SCell would not bring any benefits but unnecessary complexity.
Observation 3: RRM/CQI measurement is enough for eNB to perform SCell management and UL interference management.
From above analysis, it can be seen that it is risky to introduce the RLM on SCell in Rel-10 because of the less benefits and the more complexity brought by it.
Another method to resolve the UL pathloss reference problem is to always configure PCell as the pathloss reference. As in Rel-10, only intra-band aggregation of UL CC is defined, it seems to be a simple and perfect solution.
Conclusion 1: RLM on SCell is not needed for resolving the problem of incorrect UL pathloss reference.

2.4 Potential impact on HetNet scenarios
In RAN4’s LS [2], it also expresses some concerns on the impact of future HetNet scenarios. However, RAN2 has discussed this before, and conclude that this can be resolved by configuring PCell as the pathloss reference. Still use Figure 2 as an example: PCell is on f1, and SCell 1 is on f2. If SCell 1 is interfered, eNB can change its pathloss reference from the DL SCell 1 to PCell. To detect the interference on SCell 1, eNB can use RRM measurement as analysis above.

Someone may argue that in Rel-11, the HetNet scenarios would be more complicated (e.g. eICIC), and UL inter-band aggregation may be introduced. Then the RLM on SCell may be useful. However, as the HetNet technologies are still under discussion by other groups, and its still in Rel-10 now, it is pre-mature to make a solution for future potential problem.
Conclusion 2: SCell RLM is not needed for HetNet scenario in Rel-10.

So we propose:
Proposal: Do not introduce radio link monitoring on SCell in Rel-10.
3 Conclusion
In this contribution, we discussed SCell RLM and give following proposal:
Proposal: Do not introduce radio link monitoring on SCell in Rel-10.
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