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1. Introduction
In Rel-10 discussion, RAN2 has agreed not to introduce Radio Link Monitoring (RLM) for Scell(s) respecting the following points [1]:

During the RAN2#72 meeting, RAN2 held discussions both on (1) the need for introducing SCell RLM, and (2) the procedures related to SCell RLM. Although RAN2 acknowledges RAN4 concerns and very much appreciates such input, RAN2 concluded not to introduce SCell RLM in Rel-10 specifications. As indicated in the original RAN2 LS in R2-102663, RAN2 considers that the eNB should be responsible in detecting poor DL quality on SCells which is normally feasible e.g. from CQI/SRS reports and/or existing RRM measurement reports, and to prohibit UL transmissions on that SCell. RAN2 understands that SCell RLM can be a complementary safety mechanism, but considered that the benefits does not justify the cost (e.g. UE complexity, specification impact at this late stage in Rel-10) especially for initial/typical CA deployments (e.g. only intra-band UL for Rel-10, CA deployment scenario 3/4 could be rare initially).
In Rel-11, whether or not to support RLM for SCell should be re-discussed considering that inter-band UL CA, CA deployment scenario4 (RRH scenario) and multiple TA groups may be a more relevant scenario. In this contribution, we address the necessity of RLM for Scell(s) in Rel-11.
2. Discussion
2.1 Why do we need RLM (in general)?
RRC specifies that when UE detects RLF, UE shall stop UL transmission and perform RRC connection re-establishment procedure. In general, RLM is introduced for the following main aspects:
· ASPECT 1: To provide the UE a trigger to reselect to a better cell when NW controlled mobility has failed.
· ASPECT 2: To ensure that the UE stops UL transmission autonomously when the NW cannot reach the UE (UL transmissions should be under NW control), since… 
· Open loop TPC will not work properly (Pathloss estimation by UE is not reliable)

· Closed loop TCP will not work properly (TPC command will not reach the UE)

· Other higher layer (MAC/RRC) NW commands will not reach the UE (e.g. RRC connection release, MAC activation/deactivation command)
2.2 Do we need RLM for SCells?

In the perspective of SCell RLM, the following seems to apply with respect ASPECT 1 and 2 mentioned in section 2.1.:

· For ASPECT 1:
It is not relevant, because PCell is still alive.
· For ASPECT 2:
It is relevant also for SCell at least in the sense that UL transmissions on that SCell should be stopped, since…
· Open loop TPC will not work properly (Pathloss estimation is not reliable, if the SCell is the pathloss reference cell)

· Closed loop TPC will not work properly (TPC command will not reach the UE, if the PDCCH is transmitted from that SCell)
However, as long as the PCell is alive, the eNB can still send higher layer (MAC/RRC) commands to stop SCell UL transmissions. E.g. the eNB can send deactivation commands and/or RRC reconfiguration messages (to remove periodic SRS resources or to release the SCell). So, even if SCell DL fails, normally the eNB has means (MAC/RRC commands) to stop UL transmissions on that SCell. We further note that the eNB can detect SCell DL failure via Measurement Reports (e.g. Event A2) quite reliably, and considering the default T310 timer value (for PCell) of 1 second, the delay in detecting the condition (Measurement Reporting delay) and stopping SCell UL transmission (delay in MAC/RRC command delivery) may not be such a big issue. So, it may seem there is not much motivation to have UE autonomous stopping of SCell UL transmission using the RLM method.

Despite the above observation, we still think that support of SCell RLM procedure and UE autonomous stopping of SCell UL transmissions would be useful as a complementary safety mechanism. For example, there may exist error cases where the DL PCell quality is still acceptable (i.e. RLF will not be detected), but the NW cannot reach the UE properly. Such cases might occur e.g. when there is an activation/deactivation mismatch between the eNB and UE, when there is a RLC window mismatch for SRB1 between the eNB and UE, etc.). Although such error cases should be rare, the specification should be robust also against unexpected scenarios, and prevent undesirable / spurious UL transmissions when they actually occur. Therefore, we believe that SCell RLM and UE autonomous stopping of SCell UL transmissions should be supported in Rel-11.
2.3 Why was it OK to not support SCell RLM in Rel-10?

At least from our point of view, also as indicated in [1], the following factors were considered when we concluded not to support SCell RLM / UE autonomous stopping of SCell UL transmissions in Rel-10:

· REASON 1: There is not much benefit compared to the cost (UE complexity, specification impact at late stage of Rel-10) especially for initial/typical CA deployment scenarios (e.g. main focus for UL CA in Rel-10 was intra-band CA, and CA deployment scenarios 3/4 could be initially rare).
· REASON 2: NW could detect and take appropriate measures to handle SCells with poor quality by not scheduling PUSCH on the SCell / sending MAC/RRC commands from the PCell to prohibit UL transmissions on the SCell.
As for REASON1 above: we are now more interested in inter-band UL CA scenarios and CA deployment scenario 4, we consider the need for SCell RLM to be more important in such scenarios, as we consider that it is more likely that the pathloss reference will be set to the SCell itself (i.e. the pathloss would be different from the PCell). Also, in Rel-11 we are specifying multiple TA, in which the pathloss reference is always an SCell for the secondary TA group (as per agreements from RAN2#77). Furthermore, we note that the RAN4 LS [2] indicates the RAN4 view that there are no significant impacts foreseen in specifying SCell RLM, as it can use the similar procedure for PCell RLM.

As for REASON2 above: our views are indicated in section 2.2. So, we would like to analyze the case of Rel-11 in the next subsection.
2.4 Should we support RLM for SCell in Rel-11?
From the discussions in the previous sections, we believe that SCell RLM and UE autonomous stopping of SCell UL transmissions should be supported in Rel-11 due to the following reasons.

· Considering inter-band UL CA scenarios and CA deployment scenario 4, which we think are important CA scenarios, where pathloss of the SCell would be (largely) different from the PCell, the need for SCell RLM is higher

· Although the eNB may normally be able to detect SCell failure and take appropriate measures, e.g. sending MAC/RRC commands via the PCell, there can be error cases when such eNB control can fail, and we believe that the specification should be robust also against unexpected scenarios and be able to prevent undesirable / spurious UL transmissions when they actually occur.

· We believe that there are no significant impacts in specifying SCell RLM as long as similar RLM mechanisms as for the PCell is used (also as indicated in the RAN4 LS [2]
Proposal: RLM for SCell should be introduced in Rel-11.
3. Conclusion
In this paper, the necessity of RLM for SCell in Rel-11 has been discussed, and the following is proposed:
Proposal: RLM for SCell should be introduced in Rel-11.
The main reasons for the proposal are summarized below:

· Considering inter-band UL CA scenarios and CA deployment scenario 4, which we think are important CA scenarios, where pathloss of the SCell would be (largely) different from the PCell, the need for SCell RLM is higher

· Although the eNB may normally be able to detect SCell failure and take appropriate measures, e.g. sending MAC/RRC commands via the PCell, there can be error cases when such eNB control can fail, and we believe that the specification should be robust also against unexpected scenarios and be able to prevent undesirable / spurious UL transmissions when they actually occur.

· We believe that there are no significant impacts in specifying SCell RLM as long as similar RLM mechanisms as for the PCell is used (also as indicated in the RAN4 LS [2]
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