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1 Introduction

In the discussion on relay in RAN1 LTE-Advanced session, some application scenarios are proposed and some general ideas are agreed [1, 2]. 
In this contribution, we try to initiate the discussions on some relay related procedures in RAN2, including initial access, mobility management, connection release for different types of relay. 
2 Discussion
As discussed in [2], typical application scenarios for relay include Urban Hot Spot, Dead Spot, Indoor Hot Spot, Rural Area, Group Mobility, Emergency and Temporary Deployment, as well as Wireless Backhauling.
Urban Hot Spot: the aim of this scenario is to obtain higher spectrum efficiency while providing increased throughput for users. The relay node is deployed in some metropolitan hotspots for capacity enhancement. 
Dead Spot: the aim is to achieve coverage extension for users in coverage holes. The relay node is deployed in some areas that can not be covered by the macro or micro cell.
Indoor Hot Spot: The main challenge in this scenario is to cope with high shadowing and indoor penetration loss. In this case, the aim is to provide high throughput for indoor hot spots, while maintaining high spectrum efficiency.
Rural Area: the aim of the rural area scenario is to achieve ubiquitous coverage with reduced deployment cost.
Group Mobility: the relay node is intended to facilitate higher throughput and lower handover interruption for local users, especially for those in a highly mobile public transport (train or bus).
Emergency and Temporary Deployment: this coverage scenario refers to the temporary communications network deployment after a disaster, or other events that require fast and scalable deployment, e.g. fun fair, concert, public gatherings, sports events like Olympic Games etc.
Wireless Backhauling: the relay is deployed for providing backhaul link between eNBs without access service, i.e., RN provides fixed-point transportation only.
From the description for application scenarios listed above, we can conclude that there are three types of relay, i.e. mobile, nomadic and fixed.
For mobile relay, which means Group Mobility, the relay is possibly installed on top of vehicles and moves together. This kind of relay might be switched on/off on occasion as well. Therefore, there might be some procedures to deal with issues like initial access, mobility and backhaul resource release.

Upon the relay is switched on, there should be an initial access for relay node to obtain uplink synchronization with donor eNB and setup the backhaul link connection. For example, in order to reduce the impacts on the standard, the relay node can reuse the normal UE’s initial access procedure as much as possible, including random access procedure in MAC layer and RRC connection request. Therefore, we propose that the initial access of relay node should be studied further in RAN2.
Moving from one donor eNB to another one could occur frequently for mobile relay, and hence mobility procedure, like handover should also be considered for this kind of relay. However, the details of the handover procedure depend on whether the relay is regarded as a UE or an eNB. If the relay is regarded as a UE, existing procedure for UE’s handover could be reused as the baseline. Otherwise, maybe a new handover procedure should be designed for the mobility scenario.
When the vehicle arrives at the destination, there should be a connection release procedure as relay node would be switched off. At this moment, how to transfer the UEs under the control of the relay node to other cells smoothly needs to be investigated. Whether it is just an implementation issue, or some new mechanisms should be introduced needs further discussion in RAN2. 

Proposal 1: For mobile relay that possibly switches on/off and moves, the related procedure, including initial access, handover and connection release should be studied.

For the nomadic application scenario of relay node, such as emergency or temporary deploying, the procedures including initial access and release could be studied together with the mobile relay. Since the mobility may not be the normal case when nomadic relay is working, the related procedure, like handover, seems unnecessary.
Proposal 2: For the nomadic relay node, the procedures including initial access and release could be studied together with the mobile relay and mobility related procedure seems unnecessary
For the fixed relay node, including Urban Hot Spot, Dead Spot, Indoor Hot Spot, Rural Area as well as Wireless Backhauling, we think that this kind of relay node is fully under the control of operator, and all the above procedures might be unnecessary. The configuration of the relay node is configured through e.g. O&M, and administrators can manage each relay through eNB. However, the simplified initial access procedure is possible to be introduced during the first connection establishment between donor eNB and relay.
Proposal 3: For fixed relay, the backhauling link might be pre-configured by e.g. O&M, and a simplified initial access procedure might be considered during the first connection establishment between eNB and relay node. Connection release and handover procedures seem unnecessary.
3 Conclusion
In this contribution, the RAN2 related procedure for mobile, nomadic and fixed relay are discussed. And our proposals are as follows:
Proposal 1: For mobile relay that possibly switches on/off and moves, the related procedure, including initial access, handover and connection release should be studied.

Proposal 2: For the nomadic relay node, the procedures including initial access and release could be studied together with the mobile relay and mobility related procedure seems unnecessary.
Proposal 3: For fixed relay, the backhauling link might be pre-configured by e.g. O&M, and a simplified initial access procedure might be considered during the first connection establishment between eNB and relay node. Connection release and handover procedures seem unnecessary.
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