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1 Introduction
There was some discussion on measurement events for inbound mobility in RAN2#67bis on Monday. One of the proposals was to enable handover to HeNBs that are close to serving macro cell by appropriately modifying measurement events. The proposed modification was to (a) add a CSG specific offset to event A3 (and possibly other events if needed), and (b) define the behavior such that the event is triggered only when there is a fingerprint match.
This document tries to address the key aspects of this discussion in order to conclude the outstanding issues.
2 Discussion
The proposed modification is to (a) add a CSG specific offset to event A3, and (b) define the behavior such that the event is triggered only when there is a fingerprint match.
The motivation is to be able to support handover of UE to a HeNB when the HeNB is not the best cell. This only enables measurement reporting in such a situation. The ultimate decision about whether to handover the UE to such a HeNB still resides at the network.
The main consequences of not supporting handover to HeNB when HeNB is not the best cell are that for a substantial number of UEs:

1. Access to home services (e.g., local IP access, local breakout) may not be available even when UE is at home. Note that this is not an issue of early/late handover. The problem would be that a UE that is reasonably close to the HeNB may never handover to the HeNB.

2. User is not able to use preferred calling plan etc (available only through HeNB).
3. Much of the UE traffic cannot be offloaded from the macro network.

The main arguments against the above proposal are listed below with reasoning as to why we (Motorola) think these are not significant problems.

1. Handover to HeNB that is not the best cell can increase DL interference to macro cell and UL interference to macro UEs.

DL interference from HeNB to macro UEs is not dependent on whether the HeNB is close to the macro cell or not. The HeNB transmit power is lower for HeNBs far from the macro cell and higher (maximum of 20 dbm) for HeNBs close to the macro cell. So a macro cell UE sees roughly the same amount of DL interference from HeNB regardless of whether the HeNB is close to or far from macro cell.
Regarding UL interference from HeNB UEs to macro cell UEs, this was one our questions to RAN4 and RAN4 is discussing this. Our understanding is that it is possible to cap uplink transmit power of HeNB UEs so that UL interference to macro UEs is limited.
2. The proposed modification causes excessive measurement reporting.

The measurement reporting occurs only when there is a fingerprint match (which includes PCID matching). Therefore we do not think there is a significant increase in measurement reporting.
3. The proposed modification unnecessarily increases CSG cell coverage area.

As mentioned above, a HeNB that is far from a macro cell uses a lower DL transmit power (not adapting transmit power would cause interference to macro cell DL). Furthermore, the proposed modifications only enable reporting. The decision to handover is still at the network. So we do not think there is any unnecessary increase of CSG cell coverage area.
4. The modification is not needed as the UE can be made to transition to idle and then move to the HeNB.

We think this would be a highly undesirable approach and think it cannot work. After UE moves to HeNB and connects, the network may handover the UE to the macro cell and now you end up with cyclical behavior where UE goes to idle moves to HeNB and gets handed over back to macro cell. 
5. The modification is not needed for inter-frequency handover to HeNB. 

We think the proposed modification is needed for inter-frequency also. 
The alternative approach mentioned for inter-frequency would be to indicate to the network that a reported cell is a “likely” allowed cell and the network would handover based on this. In this alternative approach a UE would send this indication as soon as it detects the cell, without regard to whether the cell is a potential handover candidate. This would cause excessive measurement reporting. Depending on implementation, UEs could detect CSG cells at very low signal levels (e.g., well below -6db SNR), which may occur when the UE is still quite far from the CSG cell and the handover may be premature. So such a “likely” indication would not be useful for the network to decide on handover. Therefore we think the “likely” indication should only be sent when some network controlled measurement criteria are met.
Comment from IDT: For inter-frequency, an alternative approach can be to use periodic measurement reporting.

Motorola: We think periodic measurement reporting is not very appropriate for detecting/reporting CSG cells. A UE may remain near enough to a CSG cell to detect and report it but not close enough for the CSG cell to be a handover candidate.
3 Conclusion

Proposed way forward: For intra-frequency modify the measurement configuration with a CSG specific offset and triggering based on fingerprint. For inter-frequency this modification can be left as FFS.
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