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1
Introduction

This paper discusses different high level architecture options for the support of Mobile RNs.

2
Background

Mobile RNs introduces a number of technical issues that need to be addressed, including:
· Issues related to mobile cells (e.g. neighbor cell management, UE handover, interference management)

· Architecture issues related to supporting mobile RNs (e.g. relocation of RNs between DeNBs)

The focus of this paper is on the architecture aspects, starting from the most fundamental questions impacting the architecture for supporting mobile RNs.
3
Anchoring for Mobile RNs

It is assumed that Mobile RNs will handle UEs mobility using existing methods, meaning they will support inbound and outbound handover etc. as well as potentially other S1/X2 signaling. 

Two high-level options (illustrated in Figure 1) can be considered for the issue of how the Mobile RNs is reachable for other eNBs and MMEs:

1. The Mobile RN is anchored (at least Control-Plane-wise) in a separate logical node, meaning that the Mobile RNs are always reachable through (or with the help of) that node;
2. Other eNBs and MMEs are updated on the location of the Mobile RN when the RN moves to a new DeNB.
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Figure 1 High-level options for Mobile RN mobility handling.
Assuming mobile RNs are standardized, in our view it is quite obvious that option 1 is the preferred choice, since it avoids complex mobility solutions that impact the existing network (eNBs, MMEs).

Proposal 1: The Mobile RN is anchored (at least Control-Plane-wise) in a separate logical node, meaning that the Mobile RNs are always reachable through (or with the help of) that node.
Note 1: It should be possible to change the anchoring node for a Mobile RN during the life of a Mobile RN. At a minimum, this can be performed using RN detach/re-attach. The need for more optimized solutions is FFS.

Note 2: The proposal above is inline with the proposal in [1], although the detailed functionality of the anchor node might be different (see Sec. 4).
4
Functionality of Anchor Node for Mobile RNs

As discussed in the previous section, it is proposed to introduce an anchor node for Mobile RNs. The minimum requirement on this node is that it knows how to find the Mobile RNs for control plane communication (e.g. at S1/X2 incoming or outgoing handovers, or for S1 UE context signaling).

To further elaborate on the functionality of the mobile anchor, the following options can be considered:

1. (Option 1) The anchor node takes the functionality of the P/S–GW and provides IP-level connectivity to the Mobile RN, similar to the old “Architecture 1” (see Figure 1);
2. (Option 2) The anchor node takes on S1/X2 proxy or routing functionality, effectively hiding the Mobile RN from the rest of the network (e.g. MME(UE), other eNBs) – this can be seen as an evolution of the current architecture in order to support mobile RNs (see Figure 2).
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Figure 2 Anchor Node with P/S-GW functionality (Option 1)
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Figure 3 Anchor Node with S1/X2 proxy functionality (Option 2)

These two options above have fundamentally different properties, and the choice between them needs to be considered carefully.

The following initial observations/questions are made regarding the two options:

Option 1:

· If the anchor node takes the role of the P/S-GW, in principle this means that there would be tunnels to the Mobile RN both for UE user data, and for S1/X2 and OAM signaling. Does this mean that the DeNB no longer has an S1/X2 proxy role, and it is able to see UEs behind the RN?

· Is it worth it to introduce a new architecture to support Mobile RNs, which is fundamentally different from the existing stationary RN architecture? Having multiple architectures in the standard would lead to more work to maintain the standard, as well as market fragmentation.

Option 2:

· In this architecture it is possible both for the mobility anchor and for the DeNB to see the UEs behind the Mobile RNs, since they are involved in the S1/X2 signaling. The exact functional split between these two nodes, however, needs to be further elaborated.
· In this architecture it is possible to consider solutions where the mobility anchor is only involved in the control plane of the Mobile RN, while the user plane is routed directly between the DeNB and the S-GWs. The advantages and disadvantages of splitting user plane and control plane need to be further elaborated.
In conclusion, further studies are needed to develop and evaluate the detailed architecture options for the mobility anchor. Just adopting a solution with stand-alone P/S-GW for the Mobile RN might not be the preferred option.
Proposal 2: Further studies are needed on the functionality of the mobility anchor.
5
Conclusions

This contribution is discussing the architecture options for supporting Mobile RN (assuming it will be standardized). The following proposals are made:

Proposal 1: The Mobile RN is anchored (at least Control-Plane-wise) in a separate logical node, meaning that the Mobile RNs are always reachable through (or with the help of) that node.
Proposal 2: Further studies are needed on the functionality of the mobility anchor.
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