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Introduction
In this document, we discuss how to handle RA procedure for RNs.
Discussion
RN would use semi-statically assigned subframes on Un interface for communication with DeNB. The semi-statically assigned subframes on Un interface would be configured to RN by the RRC Connection Reconfiguration message. 

If RN is semi-statically assigned backhaul subframes on Un interface, efficient use of backhaul subframes is important because wireless resource is expensive, in particular in case of inband half duplex replays. However, sometimes, use of semi-statically assigned subframes could be inefficient. For instance, when no UE is connected to RN, RN would not use some of semi-statically assigned subframes which will be wasted. 

To avoid wasted backhaul resource, if semi-statically assigned subframes is inefficient, DeNB could release or deactivate the subframes assigned to the RN in order to use them for another RN. 

If assignment of uplink subframes is released or deactivated, RN should perform the RA procedure because there is no assigned subframe for the RN. In addition, if RN infrequently loses synchronization, RN should also perform the RA procedure to initiate uplink transmission. 
In case that RN performs contention based RA procedure due to no uplink resource or out-of-synchronization, receiving a RA response at a non-backhaul subframe on RN-Un could cause a problem on RN-Un because a certain UE could listen to the subframe on RN-Uu corresponding to the non-backhaul subframe on RN-Un e.g. for measurement. However, we think that receiving a RA response at a non-backhaul subframe on RN-Un would not cause significant problem on RN-Uu because of the following assumptions:
·    RN would NOT frequently perform the RA procedure on RN-Un and so RN does NOT frequently receive a RA response at a non-backhaul subframe on RN-Un
·    RN would perform the RA procedure on RN-Un mostly when many UEs are inactive or idle. (When UE(s) on RN-Uu are active, it is assumed that uplink subframes are semi-statically assigned on RN-Un.)
Thus, we propose not to prevent a RN in RRC connected mode from performing contention based RA procedure as a relay.
Proposal 1: As a relay, RN in RRC connected mode is allowed to perform contention based RA procedure with reception of a RA response at a non-backhaul subframe on Un interface.

One thing to say is that PDCCH order could optionally assign a dedicated preamble to RN in order to initiate non-contention based RA. Assignment of a dedicated preamble is especially beneficial to RN because of the following reasons:
·   RN avoids receiving a non-backhaul subframe on RN-Un because RN can receive a RA response on R-PDCCH on a backhaul subframe.
·   RN avoids potential collision which would cause delay of a plural of user services of UEs connected to this RN.
Thus, we propose not to prevent a RN in RRC connected mode from performing non-contention based RA procedure as a relay, e.g. in case of PDCCH order.

Proposal 2: As a relay, RN in RRC connected mode is allowed to perform non-contention based RA procedure with reception of a RA response at a backhaul subframe on Un interface, e.g. in case of PDCCH order.

The benefits of non-contention based RA could be also applied to the case of uplink data arrival in a RN. For instance, when DeNB releases or deactivates assignment of uplink subframes for a RN, DeNB could assign a dedicated preamble to the RN. Then, if RN has something to send in uplink, RN could perform non-contention based RA with the assigned dedicated preamble. 
That would consume the assignment dedicated preamble. However, it is assumed that assignment of the dedicated preamble would be done while many UE are inactive or idle. Thus, consuming the assignment dedicated preamble would not cause significant problem.
Alternatively, when DRX is performed, DeNB could reconfigure assignment of uplink subframes by reducing the number of assigned uplink subframes or by increasing a cycle of the assigned uplink subframes. A drawback of this alternative is that, when the RN has nothing to send in uplink, the assigned uplink subframes will be never used by another RN.

Thus, we propose that when DeNB releases or deactivates assignment of uplink subframes for a RN, DeNB can give the RN a dedicated preamble which is used for non-contention based RA procedure on Un interface e.g. in case of UL data arrival.
Proposal 3: when DeNB releases or deactivates assignment of uplink subframes for a RN, DeNB can give the RN a dedicated preamble which is used for non-contention based RA procedure on Un interface e.g. in case of UL data arrival in the RN.
Conclusion

In summary, we propose the followings:
Proposal 1: As a relay, RN in RRC connected mode is allowed to perform contention based RA procedure with reception of a RA response at a non-backhaul subframe on Un interface.

Proposal 2: As a relay, RN in RRC connected mode is allowed to perform non-contention based RA procedure with reception of a RA response at a backhaul subframe on Un interface, e.g. in case of PDCCH order.

Proposal 3: when DeNB releases or deactivates assignment of uplink subframes for a RN, DeNB can give the RN a dedicated preamble which is used for non-contention based RA procedure on Un interface e.g. in case of UL data arrival in the RN.
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