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1.
Introduction
The requirement of Idle-to-Active transition (C-plane latency, i.e. the transition time from idle state to active state with RB setup) for LTE-Advanced is 100ms, which is satisfied from LTE Rel-8. However, it is not clear whether this requirement considers the Relay environment. This document explains increased delay due to extra hop with RN. 
2.
Increased delay due to RN
In LTE Rel-8, where the RN does not exist, a RB is setup when a service is requested by UE. The following Fig. 1 illustrates a simplified procedure of RB setup in LTE Rel-8.
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[Fig.1] RB setup procedure in LTE Rel-8 – simplified view
If the Relay Node is introduced in LTE-A, extra hops are added due to Relay Node, which gives extra delay in RB setup for UEs under the Relay Node. Considering the message processing and transmission time, the RB setup through a Relay Node would increase the setup time more than 30ms compared to that of LTE Rel-8 UEs.
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[Fig.2] RB setup procedure in LTE-A – S1 termination in DeNB

The Fig.2 shows the simplified RB setup procedure for UEs under RN when the S1 is terminated (at least) in DeNB. Due to the presence of Un interface, extra delay is caused by transmission of service request and UnRB setup. Note that if the S1 is once terminated in DeNB, then no additional delay is caused by the S1 bearer setup in Un interface (if it is required to S1 termination in RN). The S1 bearer setup message could be transmitted together with UnRB setup message.
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[Fig.3] RB setup procedure in LTE-A – S1 termination in RN

If the S1 is transparent to DeNB and terminated in RN, then a slight more delay is foreseen compared to the case of S1 termination in DeNB. Since the S1 message is transparent to DeNB, the S1 message is first transmitted to the RN, and then the RN establishes UnRB with DeNB. Thus, an additional delay might be caused by UnRB setup. However, if the UuRB and UnRB are setup at the same time, this additional delay may not be significant.
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[Fig.4] RB setup procedure in LTE-A – S1 termination in DeNB, two RN case
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[Fig.5] RB setup procedure in LTE-A – S1 termination in RN, two RN case

The extra delay in RB setup is proportional to the number of Relay Nodes between the UE and the DeNB. Fig.4 and Fig.5 show the RB setup procedure with two Relay Nodes in case of S1 termination in DeNB and RN, respectively.

Note that as number of Relay Node increases, the RB setup delay is much increased due to the setup of UnRBs if S1 is terminated in RN.
3.
Conclusion
The current LTE-A requirement of Idle-to-Active transition seems to be not considering the Relay Node. As explained in this document, the RB setup time is increased proportional to the number of Relay Node. Note that the impact of Relay Node is not just on RB setup procedure but on most of the RRC procedures.
Therefore, it is proposed for RAN2 group to discuss;

- 
Whether the delay requirement for LTE-Advanced is also applied to the Relay environment.
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