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1. Introduction

There have been discussions in RAN2 meetings on the state definitions of the relay. These discussions involve the purpose of energy saving for relay. In this paper, we show that the RRC states defined for the Rel-8 UE can be reused and are sufficient for the relay. Specification changes are not needed for relay power saving operations.
2. Discussion
2.1 Uu Interface aspects
The work on relay in Rel-10 has prioritized the scenario where relays are deployed for coverage. Turning off the Uu interface receiver or transmitter at the relay node is not consistent with the coverage motivation for relay deployment, and may cause coverage outage. Hence, we propose that the Uu interface should be always turned on.
Proposal 1: The Uu interface of a relay shall always be turned on while the relay is attached to the network.
It should be noted that there has been some discussion in RAN1 about power saving at eNB. As that work progresses, the benefits will become available for relay nodes also.

2.2 Un interface aspects

The following open issue was identified in RAN2#68bis


Open issue: Does an RN have an IDLE state ? Or only a power on sequence and Connected state ?

We argue that the RN does not need an IDLE state. When a relay starts providing service on the Uu interface, the following events require the relay to be able to quickly begin communication on the Un interface.

· Begging of traffic activity spurt  for a UE connected to the relay node

· Connection setup of any Idle UE at the relay node

· Handover of a UE into the relay node

· Receiving a paging request from the network 

Moving a relay to RRC-Idle state on the Un interface will increase the latency of addressing these scenarios. Hence,, a relay that is active on the Uu interface should always be in the RRC-Connected state on the Un interface.. 
Proposal 2: Relay should always be in RRC_CONNECTED state after it has established an RRC connection with DeNB.
When the relay has no UEs connected, it may choose to get some power saving benefits by using existing Rel-8/9 DRX procedures. If this is done, only DRX with high duty cycle (i.e frequent wakeups) should be used, keeping in mind the functions listed above.

Proposal 3: DRX with high duty cycle can be used for power saving at the relay Un interface.
3. Conclusion
The following proposals were made:
Proposal 1: The Uu interface of a relay shall always be turned on while the relay is attached to the network.
Proposal 2: Relay should always be in RRC_CONNECTED state after it has established an RRC connection with DeNB.
Proposal 3: DRX with high duty cycle can be used for power saving at the relay Un interface.
