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1 Introduction
In RAN3 #63bis meeting, some open topics of type 1 relay were listed for further study, this paper analyses some additional considerations for type 1 relay.

2 Discussion
2.1 Handover procedure optimization

In current LTE handover procedure, the source eNB should forward the data which is not confirmed by the UE to the target eNB. 
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Figure 1 Relay scenario
In relay scenario which is shown in Figure 1, when the UE handover from Relay to its donor eNB, or to the neighbour eNB. The data forwarding from Relay to its donor eNB is needed, considering that the downlink data was transmitted from S-GW to eNB to relay, the downlink data forwarding from RN to its donor eNB is not expected, because it is a waste of backhaul link resource.
To avoid the data forwarding, we should make sure that the eNB will not discard the packets which are not confirmed by the UE. 
Issues1: The waste of Un interface should be minimized; the data forwarding from Relay-Node to Donor-eNB in handover procedure should be avoided.
2.2 Paging optimization
Paging Area is configured by the operator, in relay scenario, the first question is how to configure relay’s TAI.

The simplest way is using the same TAI with its donor cell. But in this way, when a UE is in the coverage of the relay or the donor cell, network will page it in both donor cell and relay area. For the UE in the coverage of the donor cell, paging in the relay area will be a waste of radio link resource.

If we configured the relay with different TAI to its donor cell, and the two TAI will not using in same TA list, the problem described in above solution seems disappeared, but when the UE is moving in the edge of relay area, the UE’s servicing node may change frequently, it may cause frequently TAU, it is not desirable too.

On the other hand, if the eNB or the CN can distinguish whether the UE is under the relay node or not, the unnecessary paging can be avoided.
Issue2: Paging a UE in both relay and eNB area at the same time is a waste of paging resource, the useless paging should be minimized
2.3 Group mobility

The mobile relay station is intended to facilitate higher throughput and lower handover interruption for local users, who are in a highly mobile public transport (train or bus). In this scenario, the access links between relay and UEs are relatively stationary. 
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Figure 2 Mobile relay scenario

In the mobile relay scenario, it may switch on/off and move, when these events occur, all the UEs serviced by the relay will perform the handover and/or TAU procedures at the same time, which will lead the signalling storm. 
To avoid signalling storm, the group mobility should be considered, such as group handover, group TAU, etc. the Un interface resource will be saved also.
Issues 3: To avoid the signalling storm, group mobility should be considered.
2.4 Donor eNB changing
A mobile relay will change its donor eNB when it went out of its original donor eNB area, and for both mobile relay and fixed relay, they all may change its donor eNB due to some other triggers which is list below: 

· Load balance between Donor eNB and neighbour eNB;
The donor eNB may handover the relay node to neighbour eNB to keep the load balance.
· Inter cell interference coordination;

When the relay introduced, there are many interference scenarios, such as: interference between relays which served by different eNBs, interference between relay and neighbour eNB UEs, etc. To avoid the frequently information exchange between donor eNB and neighbour eNB, the donor eNB may handover the relay node to the neighbour eNB.

· New neighbour eNB wakes up;

The signal quality received from the waking up neighbour eNB is much higher than donor eNB; the relay node may handover to the neighbour eNB to get higher service quality and lower interference.
· Donor eNB switching off;

When the relay is the only one who is serviced by the donor eNB, the donor eNB could handover the relay to its neighbour eNB, and switch off itself to save energy and reduce interference.
In all the scenarios which is list below, the donor eNB reselection/handover function should be supported by the mobile relay and fixed relay

Issue 4: For both mobile relay and fixed relay, donor eNB reselection/handover function should be supported.
3 Conclusion
According to the analyses above, some issues are listed and the corresponding optimizations should be considered in the future. 
Issues1: The waste of Un interface should be minimized; the data forwarding from Relay-Node to Donor-eNB in handover procedure should be avoided.

Issue2: Paging a UE in both relay and eNB area at the same time is a waste of paging resource, the useless paging should be minimized

Issues 3: To avoid the signalling storm, group mobility should be considered.

Issue 4: For both mobile relay and fixed relay, donor eNB reselection/handover function should be supported.
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