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1 Introduction 

In TR 36.416, the following principle was agreed for supporting mobile relay inter-DeNB handovers:

Principle: Mobile relay’s Serving GW serves as mobility anchor point for mobile relay inter-DeNB handovers.
In Rel-8, mobility was supported by switching the path of the S1-U tunnels at the SGW from the source eNB to the target eNB for each inter eNB mobility event. This contribution further analyses how to support mobility by reusing this principle for the mobile relay for each of the 4 architectural alternatives proposed in [1] and [2].
Principle: Mobility is supported for the relay by switching the path of the S1-U tunnels at the SGW from the source DeNB to the target DeNB for each inter-DeNB mobility event
2 Analysis

2.1 
Alternative 1 

The mobile relay inter-DeNB handover for Alternative 1 is shown in Figure 1. 
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Figure 1: Mobile relay inter-DeNB handover for Alternative 1
As shown in the figure, the RN SGW repoints the S1-U tunnel from the source DeNB to the target DeNB when the RN performs a handover to the target DeNB. As such, RN mobility can be supported reusing the existing Rel-8 handover principle.

Conclusion 1: Alternative 1 can support relay mobility.
2.2 
Alternative 3 

The mobile relay inter-DeNB handover for Alternative 3 is shown in Figure 2. 
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Figure 2: Mobile relay inter-DeNB handover for Alternative 3
As shown in the figure, in order to reuse the Rel-8 handover principle, the MME needs to switch the S1-U path to the target DeNB for each inter-DeNB mobility event. As such, RN mobility can be supported reusing the existing Rel-8 handover principle. 

As a consequence, from the target DeNB perspective, Alternative 1 and Alternative 3 are equivalent, i.e., after the first handover, Alternative 3 can be considered a special case of Alternative 1 where the initial relay SGW selection was to a SGW that is collocated with the DeNB where the relay established the PDN. 

Conclusion 2: Alternative 3 is a special case of Alternative 1 in supporting relay mobility where the initial relay SGW selection was to a SGW that is collocated with the DeNB where the relay established the PDN.
2.3 
Alternative 2 

The mobile relay inter-DeNB handover for Alternative 3 is shown in Figure 3. 
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Figure 3: Mobile relay inter-DeNB handover for Alternative 2
As shown in the figure, in order to reuse the Rel-8 handover principle, the MME needs to switch the S1-U path to the target DeNB for each inter-DeNB mobility event. As such, RN mobility can be supported reusing the existing Rel-8 handover principle. 

In this case, the key issue is what is the value of the Relay GW terminating the S1 and X2 interfaces once the relay moves to a target DeNB?
In Rel-10, the Relay GW enabled the relay to appear to the rest of the network as another cell of the source DeNB and enabled the DeNB to perform better QoS on the backhaul. Once the relay is mobile, it is not clear what value there is in this function since the relay may move very far from the source DeNB and the QoS support relies on the DeNB and Relay GW being collocated. 

As such, even assuming the Relay GW can continue to function correctly once mobility is supported, the value of the GW is questionable and it does not seem to provide any significant benefit.

Conclusion 3: Alternative 2 can support relay mobility but the Relay GW does not provide any significant benefit in this architecture when the DeNB and Relay are not collocated in the same RAN node.
2.4
Alternative 4 

The architecture for Alternative 4 is shown in Figure 4. 
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Figure 4: Overview of Alternative 4
As stated in [1]:

“In this architecture, the DeNB acts as the termination for S1 connections towards EPC, and RN can be simply seen as a cell managed by the DeNB from EPC and neighbour eNBs point of view. “
As can be seen, the architecture does not include a SGW for the mobile relay. As such Alternative 4 does not conform to the principle defined in TR 36.416
Conclusion 4: Alternative 4 is not a candidate for selection as the mobile RN architecture.
3 Conclusion and proposal
In Rel-8, mobility was supported by switching the path of the S1-U tunnels at the SGW from the source eNB to the target eNB for each inter eNB mobility event. This contribution has analysed how to support mobility by reusing this principle for the mobile relay for each of the 4 architectural alternatives proposed in [1] and [2].

It is proposed to capture the following conclusions in the TR:

Principle: Mobility is supported for the relay by switching the path of the S1-U tunnels at the SGW from the source DeNB to the target DeNB for each inter-DeNB mobility event
Conclusion 1: Alternative 1 can support relay mobility.
Conclusion 2: Alternative 3 is a special case of Alternative 1 in supporting relay mobility where the initial relay SGW selection was to a SGW that is collocated with the DeNB where the relay established the PDN.
Conclusion 3: Alternative 2 can support relay mobility but the Relay GW does not provide any significant benefit in this architecture when the DeNB and Relay are not collocated in the same RAN node.
Conclusion 4: Alternative 4 is not a candidate for selection as the mobile RN architecture.
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