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1 Introduction

RAN3 is currently discussing architecture, connection requirements and signaling principles for a standardized X2-GW. According to the way forward in [1], one of the open issues is how to handle a HeNB that powers down in a controlled manner. As a possible solution to this issue, [2] proposes to involve the HeNB-GW, capturing the IP address of the eNB and providing it to the HeNB as a way of handling HeNB shutdown.
We believe this not to be correct, for two reasons. First of all, since the HeNB-GW is optional, the proposal does not address the case where the HeNBs are directly connected to the MME; second, the proposal goes against the agreed way forward [3] that the X2-GW and the S1-GW shall be decoupled, effectively introducing an “implicit” coupling. We believe that HeNB switch-on/off can be better handled without requiring interaction with other nodes, as outlined below. This could be done either in the SCTP layer (using an existing message) or in the X2AP layer (introducing a new message).
2 Analysis
2.1 The HeNB-GW is Optional

When discussing similar issues in the past (e.g. the H(e)NB membership verification issue), RAN3 has always stated that the network architecture shall not change according to the function. This means that whatever solution is agreed must work for all possible architecture cases and not just a subset. The solution proposed in [2] is therefore not in line with this principle, because it only works when the HeNB-GW is deployed.
2.2 X2-GW and S1-GW Shall Be Decoupled

This principle was agreed in [3], and it can be considered as a practical application of the other, more general, principle described in Sec. 2.1 above. By agreeing on this decoupling, it was sought to enable the maximum deployment flexibility. By involving the HeNB-GW in X2-related procedures, we would introduce an additional “implicit” coupling: the S1AP functionality in the S1-GW will interact with the X2AP functionality, possibly contradicting another well-established principle that the two should be separate.

Proposal 1: The proposal to involve the HeNB-GW to address the case of HeNB switch-on/off is not consistent with RAN3 principles and agreements.
2.3 Handling Switch-On/Off At Protocol Level
We believe a much simpler way to handle switch-on/off is to work within the protocols without requiring interaction with other nodes, as briefly outlined below. The assumed architecture is shown in Figure 1 below.
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Figure 1 Logical network architecture with an (optional) X2-GW and an (optional) HeNB-GW.

HeNBs are assumed not to be always powered on, which means that something has to be signaled to the associated X2 connection peer(s) to inform the X2-GW and the eNBs that it will be unavailable.

2.3.1 SCTP Signaling

The HeNB can, as part of the power-down procedure, send an SCTP rejection message. According to [5], one good candidate for this is the ABORT message, with CAUSE code 12 (“User initiated abort”). This cause code allows inclusion of an Upper Layer Abort Reason, which may be delivered to the upper layer (i.e. X2AP) on the peer side. In this message, it is possible to encode that the sender is powering down, or even that the sender is a HeNB and that it is powering down. This solution does not require changes to SCTP (merely passing a failure code to the higher layers is already possible). Even without correct interpretation of the failure message the goal would be met: the peer would still know that the connection is down.
Proposal 2: The unavailability of a HeNB can be indicated via an SCTP ABORT message, for example to state that the HeNB is powering down.

2.3.2 X2AP Signaling

A similar functionality could also be introduced in the AP layer instead of the TNL layer. The HeNB can, as part of the power down procedure, send a deactivation message over X2AP. This is similar to the deactivation message that eNBs send when disabling cells for energy savings. Currently, it is possible to include the Deactivation Indication IE with the value “Deactivated” in the X2AP ENB CONFIGURATION UPDATE message [4]. One possibility is to extend this IE with a dedicated value such as “Power down”, “HeNB power down” or similar.
Proposal 3: The unavailability of a HeNB can be indicated via an X2AP Deactivation Indication with a dedicated value.
3 Conclusions and Proposals
In this document we have shown why the proposal in [2] is not feasible, since it contradicts an established principle and it goes against the agreed way forward for X2-GW.
Proposal 1: The proposal to involve the HeNB-GW to address the case of HeNB switch-on/off is not consistent with RAN3 principles and agreements.
We have also outlined alternative, possibly more “proper” ways of handling the case of a (H)eNB powering down. Our proposals are summarized below.
Proposal 2: The unavailability of a HeNB can be indicated via an SCTP ABORT message, for example to state that the HeNB is powering down.

Proposal 3: The unavailability of a HeNB can be indicated via an X2AP Deactivation Indication with a dedicated value. 
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