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1
Introduction

In the stage 2 description of relaying, the handover procedure has been updated to consider the cases when there is inbound/outbound handover to/from a RN cell [1]. However, the issue of admission control is still left as in release 8, and in this contribution we provide an update that will address the required changes with the introduction of RNs.

2
Handover preparation in LTE release 8
Figure 1 shows the handover preparation stage procedure in LTE Release 8. Based on the measurement reports that it is getting from the UE, the source eNB decides whether to hand over the UE to another eNB or not. If the decision is to handover, the source eNB sends a HANDOVER REQUEST message towards the target eNB. The HANDOVER REQUEST message contains an E-RABs to be Setup list which contains the detailed QoS info about all the bearers of the UE. The target eNB performs admission control to see which bearers could be admitted considering the available resources. If the target is able to admit none of the bearers in the list, it will send a HANDOVER PREPARATION FAILURE message towards the source eNB. If, on the other hand, at least one non-GBR bearer could be admitted, the target eNB responds with a HANDOVER REQUEST ACKNOWLEDGE message, where it explicitly states the admitted and rejected bearers in the E-RABs Admitted list and E-RABs Not Admitted lists, respectively. When the source eNB gets the HANDOVER REQUEST ACKNOWLEDGE message, it will send an RRCConnectionReconfiguration message that includes mobilityControlInfo and the UE starts executing the handover to the new target eNB cell.  

The main purpose of admission control is to make sure that enough resources are available at the target eNB, and also eventualy to free some resources if possible, if the UE to be handed over contains bearers of higher priority than already admitted bearers of other UEs. The source eNB can find, from the HANDOVER REQUEST ACKNOWLEDGE, the list of bearers that can be admitted at the target, and decide if that is sufficient to provide the UE with a reasonable QoS level. If not, the source eNB can decide to handover the UE to another target. 
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Figure 1: Handover preparation procedure for LTE release 8.

3
The handover preparation procedure in LTE-advanced with relaying 

The handover preparation procedure in LTE-advanced with relaying, as captured in the current stage 2 descriptions ([1]), is shown in Figure 2. As can be seen in the figure, the target DeNB, when it receives a HANDOVER REQUEST that is destined to a RN cell, it simply forwards the message towards the RN. The RN is the sole entity performing the admission control and the resource allocation, like an independent eNB. However, this is might not be sufficient because the admission of the UE to a RN cell must consider not only the resource conditions at the RN cell, but also the current available resources at the backhaul link. Admitting the UE on the access link, while the backhaul link has resource limitations, might lead to severe quality degradation of the UE’s bearers. Thus, it is necessary to make it possible for the target DeNB to participate in the admission control to make sure that enough resources are available both at the backhaul and access links, and guarantee the QoS over the combined the combined (access-backhaul) air interface. 
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Figure 2: Handover preparation procedure for relaying as captured in current stage2 description.

Figure 3 shows the updated handover preparation procedure that considers both access and backhaul link admission control. Unlike the procedure shown in Figure 2, the target DeNB will not simply forward the HANDOVER REQUEST message towards the target RN, but performs admission control over the backhaul beforehand. The HANDOVER REQUEST is forwarded to the target RN only if the target DeNB can admit at least one of the non-GBR bearers of the UE over the Un link. Otherwise, there is no need to forward the HANDOVER REQUEST message towards the target RN, and the DeNB can simply terminate the HO by responding to the source node with a HANDOVER PREPARATION FAILURE message. However, this is not aligned to the current stage 2 description where it is stated that the DeNB processes and forwards all X2 messages between the RN and other eNBs for all UE-dedicated procedures.
In case at least one non-GBR bearer could be admitted over the backhaul, the target DeNB passes on the HANDOVER REQUEST message towards the target RN, where the E-RABs to be Setup list contains only those bearers that could be admitted over the backhaul. The target RN can then perform the rest of the proceed wit the admission control over the access link. 
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Figure 3: Handover preparation procedure for relaying, considering backhaul admission control.
By performing the admission control both on the backhaul and access links, we can guarantee that the admitted UE bearers (as specified in the E-RABS Admitted list that is sent towards the source) will experience their required QoS. Thus, we propose:

Proposal 1: RAN3 to update the stage 2 description of handover preparation to accommodate backhaul admission control.

A draft CR can be found at ([2])

Proposal 2: RAN3 to discuss to terminate the HANDOVER REQUEST at the DeNB in case the DeNB does not admit at least one of the non-GBR bearers of the UE over the Un link. If this is proposal 2 is agreed in RAN3, we propose to capture this in the CR [2] accordingly.

4
Conclusion
In this contribution, we have shown that the handover preparation procedure in LTE-advanced with relaying requires admission control both on the backhaul and access links. Thus we propose:

Proposal 1: RAN3 to update the stage 2 description of handover preparation to accommodate backhaul admission control.

A draft CR can be found at ([2])
Proposal 2: RAN3 to discuss to terminate the HANDOVER REQUEST at the DeNB in case the DeNB does not admit at least one of the non-GBR bearers of the UE over the Un link. If this is proposal 2 is agreed in RAN3, we propose to capture this in the CR [2] accordingly.
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