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1. Introduction

In RAN2#67bis meeting, RLF issue in carrier aggregation systems was discussed, and some agreement was reached as follows:
	Agreement:

1)  
Problem detection on one CC does not necessarily imply re-establishment triggering.

2)  
Re-establishment is triggered if all PDCCH CCs fail.

FFS if re-establishment is even triggered under more restrictive conditions (e.g. in case of problems on an even smaller subset of CC’s).

3) 
Re-establishment is triggered when we loose all UL communication.

4) 
RLC layer re-establishment triggering remains the same as Rel-8.


In this contribution, we continue to discuss the RLF issue, mainly on DL failure detection. Discussion is intended to cover the FFS part in the above agreement, i.e. whether to narrow restrictions in detecting UE downlink failure. Another concern of interest is what are UE’s behavior on single failed CC and its subsequent treatment, which is also listed as open issue in [1]. For discussion on the UL RLF part, please refer to another contribution [2].
2. Discussion
2.1. Expected UE behavior on single failed DL CC 
In LTE system, occurrence of DL carrier failure means UE’s loss of downlink communication and will immediately trigger the connection re-establishment. However, in LTE-A system with CA feature, one DL CC failure does not necessarily mean UE’s failure, as agreed in RAN2#67bis meeting. At this point, we think some clarification needs to be made on single failed CC’s behavior according to existing R8 procedures, which hopefully will facilitate discussion on subsequent procedures. 
DL RLF detection in physical layer is based on CRS. For one failed CC undergoing very bad CRS receiving quality, it is reasonable to think that the UE can not receive scheduling (i.e. PDCCH) and data transmission (i.e. PDSCH) on this CC any more, which looks much similar as a deactivated CC. Besides communication being cut down, another aspect related to UE’s behavior is how to deal with the measurement on this CC. Firstly, we think CQI measurement is not necessary since this CC can not be scheduled until it recovers. Second issue is on whether to have RSRP/RSRQ measurement. Choosing not to stop measurement (especially configured A2 trigger) after CC failure seems having an opportunity to report the poor CC link quality to network. However, the latency and accuracy issues need further study compared with the scheme of immediate reporting upon CC failure. Moreover, having RSRP/RSRQ measurement on the failed CC is beyond R8 procedure. Thirdly is about radio link monitoring. It seems that ceasing monitoring is feasible as a baseline, i.e., always keeping this CC in failure state from UE’s perspective and doing nothing until all CCs fail and UE-level failure is declared. However, one concern may arise that the UE might have an opportunity to recover from this CC failure by continuing monitoring its radio link. We think this part is FFS before making clear of its advantages and disadvantages.
Proposal 1: RAN2 is suggested to clarify UE’s behavior on single failed CC as below:
- no PDCCH and PDSCH reception
- no CQI measurement

- FFS on RSRP/RSRQ measurement and reporting
- FFS on whether continue radio link monitoring

2.2. How to deal with failed DL CC?
Since one CC failure does not trigger re-establishment, there is a natural concern on how to deal with single failed CC. As partly mentioned above, we list here some alternatives on the treatment to the failed CC, as below:
· Alt1: UE does nothing (i.e. no monitoring) to the failed CC until RLF is declared;
· Alt2: UE continues monitoring the radio link on this CC, and may continue using this CC for scheduling and data transmission after recovery from its failure.

· Alt3: UE explicitly reports this CC failure to network and then do nothing on the failed CC until eNB makes some configurations (e.g. deactivating/removing the CC);
Regarding these three alternatives, alt1 involves the simplest actions on the failed CC, i.e., just waiting for re-establishment as in Rel-8. However, eNB has no knowledge of its failure state and will still schedule the transmission on it. Due to its disability of correct receiving, it may result in reaching maximum RLC retransmission times and then UE’s RLF. For alt2, the intention of trying to recover from failure at UE side is very interesting, but there may be a mismatch on understanding this CC’s status between the UE and the eNB, by solely relying on implicit detection. Signalling may need carefully designed before fully exploring the benefit of CC recovery. In alt3, by reporting CC failure to the eNB through other normal working CCs, eNB can take quick actions, like deactivating/removing this CC from UE’s working CC set. This seems quite efficient and favourable, but it needs extending current measurement reporting trigger or introducing new reporting procedure.  From our perspective, we prefer to have this reporting scheme.
Proposal 2: RAN2 is suggested to adopt alt3 to deal with the failed DL CC. 

2.3. DL RLF detection
When making above agreement in RAN2#67bis meeting, discussion is based on configured CC. Since in last RAN2#68bis meeting separate activation/deactivation procedure has been agreed on, we need to revisit previous agreement. From RAN2 point of view, deactivation is mainly introduced for power saving and the deactivated CC does not receive scheduling and data transmission. From this point, it is reasonable to say that monitoring deactivated CC makes no contribution to RLF detection, i.e., no requirement of radio link monitoring for deactivated CC. Therefore, back to the agreement already made, it should be updated as “Re-establishment is triggered if all activated PDCCH CCs fail” for clarification. 
Proposal 3: Radio link monitoring is not required for deactivated CCs, and re-establishment is triggered if all activated PDCCH CCs fail.

Regarding to the FFS part in the agreement on whether to narrow RLF detection restrictions, there are some factors that might be concerned, listed as below.
1) If only a subset of UL CCs is configured RACH resources, then whether to declare RLF when all DL CCs corresponding to these UL CCs fail?
2) Whether special cell failure means UE failure?

3) If anchor CC exits, whether anchor CC failure means UE failure?
For concern 1), we think this should not be the business of DL RLF detection, but that of UL RLF detection. More specifically, it mainly affects RA success, and this failure can be captured by RA failure indication of MAC layer. For concern 2), we currently think that special cell is just a logical concept which provides security input and NAS mobility information. Special cell can be removed from the configured CC set, therefore its failure has no relationship with RLF detection. For concern 3), as discussed in section 2.2, if single CC (including anchor CC) failure can be reported to the network through other working CCs, then network has the choice to reconfigure anchor CC to one of the other working CCs. In this way, communication can still be kept.  In summary, from our perspective, we do not see any further narrow restrictions in detection DL RLF, and so we propose RAN2 to remove the FFS part from the agreement.
Proposal 4: RAN2 is proposed to remove the FFS part from the agreement.
3. Conclusion

This contribution presents the following proposals:
Proposal 1: RAN2 is suggested to clarify UE’s behavior on single failed CC as below:

- no PDCCH and PDSCH reception

- no CQI measurement

- FFS on RSRP/RSRQ measurement and reporting
- FFS on whether continue radio link monitoring

Proposal 2: RAN2 is suggested to adopt alt3 to deal with the failed DL CC. 

Proposal 3: Radio link monitoring is not required for deactivated CCs, and re-establishment is triggered if all activated PDCCH CCs fail.

Proposal 4: RAN2 is proposed to remove the FFS part from the agreement.
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