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1 Introduction

RRC states for Relay eNBs have been addressed in several previous contributions, including  [1]-[7]. With this contribution, we aim at progressing the RRC state discussion for Relay eNBs on two topics: the need for new RRC states for Relay eNBs and the functionality when a Relay eNB loses its RRC connection.
2 Discussion
2.1 New RRC states for Relay eNBs

The need to separate a Relay eNB’s operation into “UE operation only” and “UE and eNB operation” has been discussed in [2] and [5], suggesting to separate these two into different RRC states. However, the main difference between the two suggested states, “UE operation only” and “UE  and eNB operation”, as seen from the donor eNB, is a configuration for the Relay eNB as an eNB, most notably a potential Un subframe configuration. In the RRC_CONNECTED state, there are already a variety of different configurations, such as channel state reporting configurations, DRX configuration, different bearer configurations, etc. The eNB configuration of a Relay eNB can be added to this list of configurations. Hence, we do not see a need to introduce further RRC states only for the sake of indicating that a Relay eNB is operating as an eNB. 
Additionally, the standardization effort of introducing new state(s) should be considered, including which procedures apply in the new state and which do not apply, and the rules for transitioning to and from the new state(s). As we have not yet seen any significant value from adding new RRC states for Relay eNBs, we propose the following:
Proposal 1
Do not introduce any new RRC states for Relay eNBs.
2.2 Functionality when a Relay eNB loses its RRC connection
The usefulness of the RRC_IDLE state for eNBs has been contested in e.g. [6]. Analyzing a potential RRC_IDLE for Relay eNBs, we observe that:

· There are procedures such as RLF that will cause a UE to enter RRC_IDLE. For the sake of simplicity in the specifications, we see no need to redefine these procedures and would like a Relay eNBs to behave as a UE in these cases. This means the Relay eNB would enter into RRC_IDLE, and directly attempt to establish a new RRC connection.
· A UE in RRC_IDLE supports UE-initiated cell (re)selection. Since mobility is not considered a prioritized scenario for Relay eNBs, we suggest a Relay eNB would not unnecessarily stay in RRC_IDLE but only transition through RRC_IDLE when possible, and not perform any cell (re)selection when transitioning through RRC_IDLE.

· Due to the P-/S-GW of the Relay eNB residing in the Donor eNB, the Donor eNB has to keep the Relay eNB’s context even if the Relay eNB was to go into RRC_IDLE. 
· There could be a power saving benefit of a Relay eNB moving to RRC_IDLE, compared to staying in RRC_CONNECTED. As important as power savings are, we however believe that this particular power saving is limited due to:
a. the possibility to configure a DRX with a long sleep time in RRC_CONNECTED, and

b. the fact that the UE part of the Relay eNB can be expected to consume much less power than the eNB part, hence savings in the UE part of the Relay eNB are marginal.

With no substantial gain shown of having a Relay eNB in RRC_IDLE, we suggest only limited support for RRC_IDLE in Relay eNBs. At least the RLF handling can be simplified such that the paging procedure and the cell (re)selection procedure do not apply when the Relay eNB tries to establish a new RRC connection, as per Proposal 2.

Proposal 2
If a Relay eNB loses its RRC connection, it directly attempts to establish a new RRC connection. While trying to establish a new RRC connection, the Relay eNB is not required to listen for paging or perform cell reselection. 
Hence, a Relay eNB should follow existing UE behaviour for re-establishing the RRC connection when the RRC connection has been released, except that it does not need to listen for paging or perform cell (re)selection.

3 Conclusion

To get a simple and reliable Relay eNB functionality, we suggest:
Proposal 1
Do not introduce any new RRC states for Relay eNBs.

Proposal 2
If a Relay eNB loses its RRC connection, it directly attempts to establish a new RRC connection. While trying to establish a new RRC connection, the Relay eNB is not required to listen for paging or perform cell reselection.
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