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1
Introduction

There has been extensive discussion of options for inbound mobility in RAN2#65bis and RAN2#66[2]
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 \* MERGEFORMAT [3]
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 \* MERGEFORMAT [4]

 REF _Ref230152782 \r \h 
 \* MERGEFORMAT [5]. Morever, in [1] it is already specified that :

The system shall support bidirectional handover between CSG Cells and any eNodeB (E-UTRAN) or RNC (UTRAN) or BSS (GERAN) or with another CSG Cell of the same or different CSG.
Even though no discussion started yet about outbound mobility from CSG to LTE / CSG cell, we will like to introduce a specific case which will need a particular attention when we start that discussion. That is, to consider the unreliability of HeNB under user’s management that could trigger a drop of UE’s calls. However, if this situation is properly handled UE could still handover to the next available cell before RLF. We investigate this matter and try to propose a possible direction to avoid the inconvenience of such a situation for UEs.
2
Problem statement
HeNB will be a user deployed and user managed device. It will also be entirely dependent on the backhaul broadband performance. Therefore, we have to keep in mind that it is not protected against accident from the same user and environment. The following are some of the situations that can occur:
· The connection between backhaul device modem and local telecomm operator office may be disconnected due to unreliable line quality.
· The connection from HeNB to HeNB GW may be congested 
· User may inadvertently shut down the power of HeNB or backhaul device modem,

· Wrong manipulations of the device may break it down without the user noticing.

· In some geographical areas intermittent electricity cut is very frequent and this may be harmful to HeNB, not saying that it will bring the failure of the air interface.

· Some inadvertent hazards can put the HeNB out of work permanently (water pouring on the device, falling from its emplacement) and so on.

The straight consequence of these problems is that the communication link between HeNB and UE will be interrupted and eventually lead to RLF. Therefore, HeNB can be easily more unreliable than eNB and it deserves some attention in the specification work. In case of backhaul link or HeNB failure appropriate actions should be taken to recover UE’s calls, if any. 
3 Penalty
The main motivation of deploying HeNB is to ensure the improvement of the overall system performance, not to degrade its performance. Therefore we believe some solution need to be addressed to overcome this situation. If this problem is not addressed, it’s likely that everytime a HeNB is unreliable its UEs will go idle and then try to switch to eNB. That can have a ripple effect, because eNB will be struggling to keep up with the onslaught of traffic that was supposed to be carried by HeNB.
3-1 Backhaul link failure

In case the backhaul link failed, HeNB cannot access the internet to transmit and receive UE’s DL/UL messages. The plausible solution in such a situation is to handoff the UE to the next available Target eNB. However, HeNB needs to prepare HO with a Target eNB before sending the HO command to UE. As no operational backhaul link exists to join the outside world, HeNB will not be able to prepare the HO and eventually UE after some tries may go Idle, before triggering a new cell search.

3-2 HeNB failure

The consequence is even drastic when UE cannot access HeNB due to its failure. Because of the HeNB inaccessibility, no HO preparation is feasible and also no HO command sending will be possible. Therefore, after a long delay, UE initiates RLF (goes in RRC_IDLE mode), interrupting its ongoing activities. This will also increase power consumption for new cell search (noting that UE is not accepted in some cells when the Target eNB is another HeNB).
4 Proposed solution
To address this situation it is proposed to introduce a HO mechanism that could prepare in advance a Target eNB to receive the UE of a crashed HeNB before RLF. The UE and the selected Target eNB receive each other context through specific indication from HeNB that will be used only in case of communication failure.

Proposal 1: To handle backhaul link failure or HeNB inaccessibility and avoid RLF to UEs, RAN2 should consider a specific HO preparation mechanism that facilitates HO even when no communication exists between HeNB and UEs or HeNB and HeNB GW. This should consist of exchanging context of UE and Target eNB through a specific indication to prepare for the emergency HO in case of any link failure.
4-1 Backhaul link failure case

For the case of backhaul link failure, the HeNB will not be able to access the outside network, but it can still transmit over the air to UEs. Therefore if the reason of the link failure is known to HeNB, it could send an an indication, which contains available out-of-service information such as out of service reasons and expected downtime and/or expected uptime. This indication might prevent UE to initiate RLF or later trigger cell reestablishment to its HeNB after a successful emergency HO.

Proposal 2: RAN2 should consider the possibility for HeNB with a failed backhaul link to send an indication to UEs that contains out-of-service reasons, expected downtime and/or expected uptime. This information may help UE to trigger an emergency HO and/or initiate cell reestablishement after the expected downtime. 
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Figure 1: Specific HO of UE in case of Backhaul link failure

4-2 HeNB failure case 
In case of HeNB failure, there is no possible communication between HeNB and UE. Therefore, the HO should be triggered by UE itself after a certain delay lesser than the time needed to initiate RLF. HeNB would have already prepared a Target eNB and its UE to be able to complete the HO without its intervention.
Proposal 3: When UE cannot access HeNB after a certain delay of time and UE did not receive any specific indication from HeNB, then UE should use the previously received context of the Target eNB to trigger a specific HO to prevent initiation of RLF.
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Figure 2: Specific HO of UE in case of HeNB failure

5 Conclusion
We conclude that the reliability of HeNB should be closely considered and the proposed specific HO mechanism should be used to handle emergency case before UE initiate RLF. The solution proposed may bring the following benefits:
· Decrease UE’s latency and facilitate a smooth handover in urgent cases.

· Avoid initiation of RLF when HeNB is unreliable.
· Less power consumption for new cell search
· User’s discomfort is attenuated 
Therefore, we would like to draw the specification work attention ont this typical case which may be a pain for UEs and we propose the following:
Proposal 1:  To handle backhaul link failure or HeNB inaccessibility and avoid RLF to UEs, RAN2 should consider a specific HO preparation mechanism that facilitates HO even when no communication exists between HeNB and UEs or HeNB and HeNB GW.
Proposal 2: RAN2 should consider the possibility for HeNB with a failed backhaul link to send an indication to UEs that contains out-of-service reasons, expected downtime and/or expected uptime,. This information may help UE to trigger an emergency HO and/or initiate cell reestablishement after the expected downtime. 

Proposal 3: When UE cannot access HeNB after a certain delay of time and UE didnot receive any specific indication from HeNB, then UE should use the previously received context of the Target eNB to trigger urgent HO to prevent initiation of RLF.
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