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1
Introduction
It was agreed in RAN2 #67bis that re-establishment is triggered if all PDCCH CCs fail, and it is 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) [1]. The necessity of adopting the concept of a primary component carrier (PCC) and the benefit of limiting RLF monitoring only to the PCC [2] was discussed at the last meeting. The impacts such a proposal would have on RLF frequency and the need for optimising the re-establishment procedure were also discussed. In this contribution, we investigate the re-establishment procedure for carrier aggregation after detection of RLF.
2
Re-establishment procedure
Rel-9 RRC connection re-establishment procedure upon detection of RLF based on T310, N310 or RACH/RLC failure indication is as follows [3]: 
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1) UE performs cell selection to select a suitable cell [4];

2) UE sends RRCConnectionReestablishmentRequest to the selected cell;

3) If the eNB has the UE context, it accepts RRCConnectionReestablishment by sending RRCConnectionReestablishment message. If not, the cell sends RRCConnectionReestablishmentReject message and UE moves to IDLE.

4) If UE receives RRCConnectionReestablishment message, resumes SRB1 responds to the network with RRCConnectionReestablishmentComplete message.
5) After successful RRCConnectionReestablishment procedure, only SRB1 operation resumes while the operation of other radio bearers including SRB2 remains suspended. Thus to activate those radio bearers and SRB2, RRCConnectionReconfiguration procedure should follow right away.
It is noted that the Rel-9 re-establishment procedure can apply to carrier aggregation, regardless of whether PCC is adopted or not. After the re-establishment procedure is successfully completed, the special cell is changed to the cell the UE selects. If there is a PCC, the PCC is then changed to the CC corresponding to the selected cell. And all configurations are kept if not reconfigured (i.e. delta signalling as in Rel-9).
Proposal 1: Rel-9 re-establishment procedure as baseline. After the re-establishment procedure is successfully completed, the special cell is changed to the cell selected by the UE; if there is a PCC, the PCC is changed to the CC corresponding to that cell; and all configurations are kept if not reconfigured.
With the assumptions that 1) essential functionalities such as D-SR, CSI, DRX control etc. are likely to be linked to a PCC, and 2) for efficient power saving, the UE should not have to monitor the failure of other CCs than the PCC, it is sensible to trigger re-establishment procedure upon detection of PCC failure. But as the UE is configured with multiple CCs belonging to the same eNB possible optimizations can be investigated:
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1) if a cell corresponding to one of the CC belonging to the configured set is available (the availability can be checked e.g. via evaluating the cell selection criterion), UE initiates re-establishment procedure on such cell;
2) UE performs RACH and sends RRCConnectionReestablishmentRequest, possibly indicating a failure of the PCC and possibly without some of the IEs, e.g. ReestabUE-Identity which contains C-RNTI, PCI, ShortMAC-I (enough to have C-RNTI MAC CE to identify the UE);
3) The eNB accepts RRCConnectionReestablishment by sending RRCConnectionReestablishment message as it already has UE context;
4) If UE receives RRCConnectionReestablishment message, it resumes SRB1 and responds to the network with RRCConnectionReestablishmentComplete message;
5) SRB2 and DRBs can be resumed right after sending the RRCConnectionReestablishmentComplete without waiting for RRCConnectionReconfiguration.
The procedure would be like a UE initiated “Handover” by sending the PCC failure indication to the eNB, the eNB can then send an RRCConnectionReestablishment without related configurations, as UE already has the essential configurations for communication. After UE receives the RRCConnectionReestablishment and sends the RRCConnectionReestablishmentComplete, normal data transmission can be resumed.
If there is no CC available within the configured set, the Rel-9 re-establishment procedure will be used.

Proposal 2: Discuss the necessity of optimizing the re-establishment procedure when a cell corresponding to a CC of the configured CC set is selected.
3
Conclusion

Re-establishment procedure for carrier aggregation is discussed in this contribution and following proposals are given:
Proposal 1: Rel-9 re-establishment procedure as baseline. After the re-establishment procedure is successfully completed, the special cell is changed to the cell UE selected; if there is PCC, the PCC is changed to the CC corresponding to the selected cell; and all configurations are kept if not reconfigured.
Proposal 2: Discuss the necessity of optimizing the re-establishment procedure when a cell corresponding to a CC of the configured CC set is selected.
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