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Introduction
For a normal UE, the random access procedure is used in the following cases:

· RRC connection establishment
· RRC connection re-establishment
· PDCCH order
· UL data arrival

· Handover
It is discussed in this document how to handle the random access procedure for RN in each case above.
RRC connection establishment
We thnk the RRC connection establishment procedure is not time critical as it is performed only at RN start-up. Thus, the existing contention based RA procedure can be used at RRC connection establishment.
Proposal 1: Contention based RA procedure is used at RRC connection establishment.
RRC connection re-establishment
The RRC connection re-establishment procedure is used for recovering from abnormal situation such as radio link failure. Since the abnormal situation is believed to be a rare case, the RRC connection re-establishment procedure would not be frequently triggered. Thus, contention based RA procedure might be sufficient for RRC connection re-establishement in Un interface. 

However, considering that many UEs could be communicating with the RN, contention free RA procedure may be needed for fast recovery of Un interface. Fast Un recovery is essential if Uu connections are maintained in case of Un failure.
Proposal 2: Contention free RA procedure at RRC connection re-establishment may be needed for fast Un recovery.

PDCCH order
PDCCH order is used to initiate RA procedure for uplink timing synchronization. However, it is not clear whether the timing advance of RN is always maintained not to lose uplink timing synchronization. If maintained, there would be no need for RA procedure based on the PDCCH order. Thus a use case should be studied. One possible use case could be efficient RN power consumption with out-of-synchronization e.g. when no UEs are connected to RN.
Proposal 3: Need for RA procedure based on PDCCH order depends on use cases.
UL data arrival
When RN has no allocated UL resource but has data to transmit, RN could use the contention based RA procedure. However, if semi-static resource or D-SR is always configured to RN, the need for RA procedure based on UL data arrival would be gone. Thus, a use case should be studied first. One possible use case could be efficient RN power consumption with out-of-synchronization e.g. when no UEs are connected to RN.
Proposal 4: Need for RA procedure based on UL data arrival depends on use cases.
Handover

In Rel-8, a dedicate preamble is given to the UE from the target eNB at handover. This behaviour could also be applied to the RN. However, the RN mobility is not prioritized for Rel-10, so it is proposed not to consider RA procedure at handover.
Proposal 5: RA procedure at handover is not considered in Rel-10.
Conclusion

In summary, the Rel-8 RA procedure could be used for RN without any change except that the contention free RA procedure may be used at RRC connection re-establishment. In addition, for PDCCH order and UL data arrival cases, RA procedure may or may not be applied depending on use cases. 
Accordingly, we propose the followings for the RN:
Proposal 1: Contention based RA procedure is used at RRC connection establishment.
Proposal 2: Contention free RA procedure at RRC connection re-establishment may be needed for fast Un recovery.

Proposal 3: Need for RA procedure based on PDCCH order depends on use cases.

Proposal 4: Need for RA procedure based on UL data arrival depends on use cases.
Proposal 5: RA procedure at handover is not considered in Rel-10.
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