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1. Introduction
In the LTE-A system, the introduction of carrier aggregation would bring additional complexity and changes to UE behavior relating to random access procedure because a UE could be permitted to use RACH resources on more than one uplink CC. The relationship between re-establishment triggering and MAC layer random access problems might be different from Rel-8. In this document, we address some of the issues about multiple RACH and RLF.
2. Discussion
2.1. Random Access Procedure
Both the idle mode UE and the 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 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:

1. The random access procedure is only limited on one carrier.
2. The random access procedure can be initiated on more than one working carrier.
Comparing the 2 alternatives above, Alt1 is simply compatible with Rel-8 but not suitable for some situations, e.g. different timing advance or different coverage. On the contrary, Alt2 has more flexibility and involves more specification work. According to the LS from RAN4, it is possible that a UE is configured UL CCs with different timing advance. So the UE should support at least one RACH for each UL CC subset which shares a common timing advance. From this point, Alt2 is needed and Alt1 is inappropriate. For the random access procedure initiated by UE MAC layer, the potential UL CC selection criteria are such as completely random, considering coverage and link quality of CC etc. For the random access procedure initiated by PDCCH order, eNB might consider not only the above criteria but also RACH load balance and the shared TA subset.
Proposal 1: In connected mode, random access procedure can be initiated on any assigned UL CC with PRACH configuration. 

The further question is whether it is necessary to change the CC when preamble retransmission before reaching the maximum attempt number. Our understanding is as bellow:
· RACH parameters on each CC could be independent;
· Unexpected power ramping might occur if power parameters are changed;
· There is no evident gain;
· If the interference and link quality need to be considered, it may be carried out in the first transmission occasion but not in the retransmission occasion.
Proposal 2: UL CC should not be changed for preamble retransmission before reaching the maximum attempt number. 

If a UE is configured UL CCs that have independent timing advance, it is necessary to consider how to obtain each CC’s timing advance. From RAN2 point of view, the direct way is to perform RACH procedure on each CC to obtain each timing advance. The scenario which a UE needs to quickly obtain multi-TA includes the followings:
· After RRC reconfiguration, additional multiple CCs have independent timing advance ;

· After handover, multi-CCs are configured to a UE;
· Because of UL/DL data arrival, UE needs to be scheduled on multi-CCs;
In order to reduce the latency of obtaining multi-TA, only one RACH procedure ongoing at a time may be broken.
Proposal 3: In connected mode, random access procedure can be initiated on multiple configured UL CC simultaneously.
2.2. Random Access problem indicator and RLF
In Rel-8, when a UE exceeds a maximum attempt number of RA, the MAC layer indicates Random Access problem to RRC and RRC takes this as an indication of UL radio link failure and initiates RRC connection re-establishment. When a UE has multiple UL CCs with RACH resources, the RACH failure on one CC does not mean the loss of uplink transmission, for the RACH resources on other CCs can still be used for random access procedure and the uplink transmission can be going on the other CCs. In the case of RA initiated by MAC, the possible consequence of RACH failure on one CC includes the followings:
· The MAC could reselect a UL CC to initiate the RA procedure;

· The MAC could reselect more than one UL CC to initiate the RA procedure;
· The MAC could report a RA problem to RRC after  RACH attempt failure on  all configured UL CC;
· The MAC could report a RA problem to RRC after RACH attempt exceeds a timer or a counter.
Proposal 4: Re-establishment is triggered if the random access procedure failure on all CC with PRACH configuration. More restrictive conditions are FFS (e.g. in case of expiration of timer or counter).
3. Conclusion
In this document we discuss the Random Access procedure in Multi-CCs and indicate the following proposals:

Proposal 1: In connected mode, random access procedure can be initiated on any assigned UL CC with PRACH configuration. 

Proposal 2: UL CC should not be changed when preamble retransmission before reaching the maximum attempt number. 

Proposal 3: In connected mode, random access procedure can be initiated on multiple configured UL CC simultaneously.

Proposal 4: Re-establishment is triggered if the random access procedure failure on all CC with PRACH configuration. More restrictive conditions are FFS (e.g. in case of expiration of timer or counter).

4. References

[1]. R4-093322 Reply LS on RAN2 status on carrier aggregation 






PAGE  
2
R2-096506

