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1. Introduction

In RAN2#67bis meeting, RLF issue in carrier aggregation systems was discussed, and some agreements were achieved 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.


Based on this agreement, the RLC layer triggering is clear to be compatible with Rel-8. Aside from this, it still does not capture the detailed procedures of PHY layer and MAC layer triggering and reporting, e.g. what is the criterion for loosing all UL communication? In this contribution, we discuss UL RLF in Rel-10 carrier aggregated systems. For discussion on the DL RLF part, please refer to another contribution [1].
2. Discussion
Generally speaking, uplink radio failure detections involve both UE and eNB’s behavior. For example, eNB can evaluate uplink radio quality based on uplink transmission, CQI feedback status, or measurement report, etc. However, this should be an issue of eNB implementation, and we only care about the RLF detection at UE side. In Rel-8, UL RLF detection is based on two indications, i.e. RA problem indication from MAC and RLC indication of exceeding maximum number of retransmissions. As we came to an agreement at RAN2#67bis meeting that RLC layer triggering remains the same as that of Rel-8, the left issue of MAC layer triggering needs to be discussed in the following part.
2.1. MAC layer triggering
In Rel-8, MAC layer RLF triggering is linked with the event of exceeding maximum RA retransmission number, which is restricted within the serving cell due to its single carrier nature. However, in Rel-10, situations may be different due to CA, and this problem is related to how to deal with the RA procedure in multi-carrier systems. As is known, both idle mode UE and connected mode UE perform random access procedure. In idle mode, the UE only acquires the RACH configuration indicated by system information of the camped carrier and initiates the random access procedure on this carrier. UE’s behavior can be the same as that of Rel-8. In connected mode, the UE can work on multi-carriers and know the RACH configurations on multi-carriers. So there are more PRACH resources for UE to choose when initiating random access procedure. There are two alternatives on how to select a UL CC to initiate random access procedure:

· Alt1: The random access procedure is only limited on one carrier.

· Alt2: The random access procedure can be initiated on more than one working carrier.
Comparing these 2 alternatives, Alt1 is simple and compatible with Rel-8, but it dose not make the best of PRACH resources of other carriers. On the contrary, Alt2 has more flexibility and can improve the success rate of random access by exploring more frequency diversity gain from multiple carriers. Furthermore, if ongoing discussion on timing advance (TA) finally leads to the multiple TA scheme, it seems necessary to launch multiple RA procedures on multiple CC to maintain different TA. In addition, as analyzed in [2] and [3], the random access procedure which could be initiated on multiple CCs may exist in not only UE motivated RA procedure but also PDCCH order RA procedure. To sum it up at this point, it is inappropriate to limit RA procedure only on one carrier.
Back to the issue of UL RLF detection, since it seems to make no sense that one CC’s RA failure necessarily terminates the whole RA attempt, we think that it is reasonable to declare UE’s RA failure based on all PRACH CCs’ RA failure, in the similar way as what we have agreed for DL RLF detection.
Proposal 1: When multiple PRACH resources on multiple CCs are configured, one CC’s RA failure does not necessarily imply re-establishment triggering.

Actually, as for MAC layer’s RLF triggering, no matter what RA strategy is finally adopted, it is recommended that RA procedure should always remain within the MAC layer and single CC’s RA failure need not to be reported to RRC layer. That is, RRC layer is not supposed to intervene in the RA procedure of MAC layer. Therefore, we propose that MAC layer only reports one single RA problem indication to RRC layer for UL communication failure indication. In this way, RRC layer RLF procedure remains unchanged, thus good compatibility with Rel-8 is kept.  
Proposal 2: RRC layer detects RLF based on one RA problem indication reported by MAC, which is compatible with Rel-8.

3. Conclusions
In this contribution, we discuss the issue of UL RLF, with the following proposals:
Proposal 1: When multiple PRACH resources on multiple CCs are configured, one CC’s RA failure does not necessarily imply re-establishment triggering.

Proposal 2: RRC layer detects RLF based on one RA problem indication reported by MAC, which is compatible with Rel-8.
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