
3GPP TSG RAN WG2 Meeting #68bis
R2-100064
Valencia, Spain, January 18th – 22nd, 2010 
Source:
CATT 

Title:
Consideration on Radio Link Failure in CA 
Agenda Item:
7.1.6
Document for:
Discussion and Decision
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.


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 will continue to discuss the RLF detection issue in CA from the perspective of DL and UL communication.
2. Discussion
2.1. DL RLF detection
In Rel-8, DL RLF detection mainly deals with the monitoring on downlink common reference symbols (CRS), whose received quality is used for RLF evaluation. In Rel-10, with more than one CRS over multiple CC, more work needs to be introduced for DL RLF detection.
2.1.1 Radio link monitoring
With multiple CCs working simultaneously for a connected mode UE, radio link monitoring can be carried out in two ways, i.e. per CC monitoring and per UE monitoring. 
· Alt1: Per PDCCH CC monitoring. In this scheme, each PDCCH CC maintains its own T310 timer and carries out radio link monitoring independently. It is compatible with Rel-8 PHY layer procedures to the most extent. With respect to the failure report, one option is that upon detecting the failure of one CC, its “out-of-sync” indication will be sent to RRC; another option is that PHY layer will collect all PDCCH CCs’ failure and then report it to RRC. 
· Alt2: Per UE monitoring. This scheme puts wideband PDCCH CC monitoring within the PHY layer. That is, a wideband monitoring result concerning all working PDCCH CCs is compared with a pre-defined threshold to decide whether to send a single “out-of-sync” indication to the RRC layer. 
When comparing these two alternatives of radio link monitoring, per PDCCH CC monitoring and reporting scheme reuses Rel-8 PHY layer procedure on each CC and leaves judging flexibility on RRC layer. It also facilitates the management of UE’s CC set utilizing each CC’s radio link quality. Per UE monitoring scheme introduces a new procedure to PHY layer in terms of new parameters and coordination issues over possibly different DRX modes on different PDCCH CCs. As for the failure reporting way, per UE failure reporting kills CC’s individuality and reduces the flexibility of CC configuration and management. Based on the above analysis, our preference will go towards per PDCCH CC monitoring and reporting scheme. By realizing that radio link monitoring and reporting is somewhat a RAN1/4 issue, we propose to send a LS to ask RAN1/4 for any opinion.
Proposal 1: RAN2 is asked to send a LS to RAN1/4 on radio link monitoring.
2.1.2 Failed DL CC treatment
Based on proposal 1, RRC layer at UE side can obtain UE’s individual CC failure report. Before declaring UE’s failure, i.e. collecting all PDCCH CCs’ failure report, some work can actually be done to better configure/manage UE’s working CCs. One alternative is to report individual CC’s failure to eNB for subsequent CC management, like deactivation treatment. However, regarding this CC management, we realize that measurement procedure controlled by eNB may also be able to serve this purpose. Thus, we would like to ask RAN2 to discuss the need on whether reporting individual PDCCH CC failure to eNB.
Proposal 2: RAN2 is asked to discuss the need on whether reporting individual PDCCH CC failure to eNB. 

2.2. UL RLF detection
Generally speaking, to detect uplink radio failure can 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 will 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 reaching maximum number of retransmissions. As we have had an agreement at RAN2#67bis meeting that RLC layer triggering remains the same as Rel-8, in what follows we will discuss the issue of MAC layer triggering.
2.2.1 MAC layer triggering
In Rel-8, MAC layer RLF triggering is linked with the event of maximum RA retransmission number reached, which is restricted within the serving cell due to its single carrier nature. However, in Rel-10, situations may be different, and this problem is related to how to deal with the RA procedure in multi-carrier system. As is known that, both idle mode UE and connected mode UE will perform random access procedure. In idle mode, the UE will only acquire the RACH configuration indicated by system information of the camped carrier and initiate the random access procedure on this carrier. UE’s behavior can be the same as in Rel-8. In connected mode, the UE can work on multi-carriers and receive the RACH configurations on multi-carriers. So there are more PRACH resources for UE to choose when initiating random access procedure. Following 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 wastes PRACH resources on 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 as indicated possible by RAN4’s LS, it seems necessary to launch multiple RA procedures on multiple CC to maintain different TA. To sum it up at this point, we think it is inappropriate to limit RA procedure only on one carrier.
Back to the issue of UL RLF detection, since it seems making 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 3: When configuring multiple PRACH resource on multiple CC, one CC 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, we think that RA procedure as a whole should always remain within the MAC layer and no single CC RA failure is needed 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, and good compatibility is kept.  
Proposal 4: RRC layer detects RLF based on one RA problem indication reported by MAC, which is compatible with Rel-8.

3. Conclusion

This contribution presents the following proposals:
Proposal 1: RAN2 is asked to send a LS to RAN1/4 on radio link monitoring.
Proposal 2: RAN2 is asked to discuss the need on whether reporting individual PDCCH CC failure to eNB. 

Proposal 3: When configuring multiple PRACH resource on multiple CC, one CC RA failure does not necessarily imply re-establishment triggering.
Proposal 4: RRC layer detects RLF based on one RA problem indication reported by MAC, which is compatible with Rel-8.







