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1
Introduction
In RAN2 #69-bis, RAN2 sent LS (R2-102663) in order to ask RAN4 to review their agreements on radio link monitoring (RLM) for CA [1]. In the LS, RAN2 raised the following concerns:

· There were some concerns in RAN2 whether the above mentioned measurements allow the eNB to take appropriate actions such as de-activating the concerned DL SCC or de-configuring the UL SCC or de-configuring the UL SCC or disabling Sounding Reference Symbols on the latter and thereby to avoid spurious UL transmissions

In RAN4 Ad-hoc 2010-03, it was argued whether UE SCell transmission should be stopped based on the SCell RLM or not, but no agreements were achieved, i.e. some companies proposed that SCell RLM should be needed and others proposed not. This contribution further discusses the SCell RLM issues.
2
Discussion
2.1. Summary of Discussions in RAN4 Ad-hoc 2010-03 and RAN2 #70-bis
In this section, we summarize discussions held in RAN4 Ad-hoc 2010-3 and RAN2 #70-bis as follows [2-4]:

· Supporters
· In scenario 3 and 4, when UE is moving and using old Scell as path loss reference, UE will transmit at full power although entering in new SCell area, which would cause excessive interference to the network. 
· It is true that eNB could handle SCC radio link failure, i.e. stop UL grant, release SRS and de-activate SCell. However, NW commands, such as deactivation commands, might be lost. SCell RLM in UE could more securely protect the network from the above excessive interference.

· SCell RLM would be specified for only activated state, and therefore additional UE complexity would be negligible. 
· Opponents
· eNB could handle SCC radio link failure, i.e. stop UL grant, release SRS, and de-activate/ de-configure SCell. Such eNB handling would be sufficient. 
· Implicit deactivation might alleviate the impacts of the interference problems.
· It is true that additional UE complexity would be negligible, but it would be beneficial to simplify UE behaviour in SCell. 

Fairly speaking, both opinions would make sense. It would depend on philosophy about how to treat spurious UL transmissions in mobile communication system. From DOCOMO perspective, we still believe that SCell RLM to stop spurious UL transmissions should be introduced in CA, based on the principle of “Transmit after receive”. It means that UE needs to transmit UL signals based on the information received in DL. If UE detects radio link problems (out-of-sync) in DL which is used as path loss reference, UE should stop any UL transmissions in any case. 
2.2. SCell radio link monitoring in Het Net scenarios
In this section, we briefly discuss the necessities of SCell RLM in Het Net scenarios. 

Figure 1 presents one example for CA-based Het Net scenarios, in which UL CC #1 and #2 are used for control signalling of Macro UE and Pico UE, respectively. In this scenario, UE, which is closed to the Pico cell, would receive excessive interference from the Pico cell in DL CC #2, which could not be used as a path loss reference for UL CC #2. This is why RAN2 drew the following conclusion for path loss reference in RAN2 #70-bis, i.e. PCell should be used as a path loss reference in Het Net scenarios [2].
- RAN2 conclusion in RAN2 #70-bis: Path loss reference will be configurable between SIB2 linked DL CC or Pcell
In this sense, it seems that SCell RLM would not be needed, because RLM would be conducted in Pcell in any case. In case of inter-band non-contiguous CA, however, PCell could not be used as path loss reference, since it was agreed in RAN4 that DL CC for path loss estimate should be in the same frequency band as the UL CC. It is noted that we might need further studies for UL inter-band non-contiguous CA, which is out of the scope of Release 10.
It is also taken into account that non-CA based solutions for Het Net deployments are currently discussed in both RAN1 and RAN4. It is still unclear whether such solutions would be included in Release 10 or not, and it might be introduced in later releases. Furthermore, other Het Net techniques might be introduced in the future release. In this case, Release 10 UE, which does not support such an enhanced technique, nor SCell RLM, might cause significant problems in the future release network. In other words, it would be secure to introduce SCell RLM in Release 10, because we would never imagine what kind of Het Net scenarios would be operated in the future.
In summary, it is proposed that SCell RLM should be supported in Release 10, based on the following reasons:

· Reason #1: In general, UE must follow the principle of “Transmit after receive.”
· Reason #2: SCell RLM could avoid unnecessary interference in the future Het Net scenarios. 

· Reason #3: Additional UE complexity for SCell RLM would be negligible. 
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Figure 1 Example for Het Net scenarios
3
Analysis on Open issues for each WG
This section briefly analyzes what should be discussed for SCell RLM in each WG (RAN1/ RAN2/ RAN4):

RAN1
New procedures for SCell RLM will be added in Section 4.2.1 of TS 36.213, although they will be similar to Release 8 RLM procedures. Furthermore, the details of the procedures will be discussed in RAN4, similarly to Release 8. Therefore, there would be no open issues for RAN1.
RAN2

As discussed in [4], it is felt that UE would not have to report stopping UL transmissions to higher layers for SCell, because eNB could detect poor link quality e.g. from CQI reports and/ or existing RRM measurement reports (e.g. Event A2) as indicated by the RAN2 LS. It means that UE should just stop UL transmissions in order to ensure that unwanted UL transmissions would not happen. Furthermore, it is proposed that RLM-related parameters for PCell could be re-used for SCell in order to avoid new signalling for SCell RLM. If such SCell RLM procedures are agreeable in RAN4, there would be no open issues for RAN2.
RAN4 spec

Basically, RAN4 could re-use the performance requirements for the existing Release 8 RLM for SCell RLM, although some optimization for SCell RLM might be discussed. RAN4 would not need any additional simulation work for SCell RLM, which implies that RAN4 work required for SCell RLM would be small.
In summary, additional work required for SCell RLM would be small in each WG, and there would be no concerns from a work load point of view. 
4
Conclusions
This contribution further discussed SCell radio link monitoring (RLM) in CA. We proposed that SCell RLM should be supported in Release 10, based on the following reasons: 
· Reason #1: In general, UE must follow the principle of “Transmit after receive.”
· Reason #2: SCell RLM could avoid unnecessary interference in the future Het Net scenarios. 

· Reason #3: Additional UE complexity for SCell RLM would be negligible. 
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