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1 Introduction 

During RAN3 #69 the aspect of addressing a HeNB during handover and its implications on ANR was touched upon in [3] and [4]. Earlier versions of the contributions ([1] and [2], respectively) had been presented at RAN3 #68.
The known issue is that in order to route handover signaling, the source node needs to choose between a Global eNB ID made by either a 20 bits identifier or a 28 bits identifier, where the former is meant for macro eNBs and the latter for HeNBs, and the source node needs to distinguish between the two.

The present contribution aims at continuing the discussion analyzing what was already brought forward, evaluates pros and cons and proposes a way forward.

2 Discussion and analysis
Possible approaches to this problem can fall into three main categories: network-based, UE-based, and configuration-based. The first category includes all modifications to existing protocols and procedures relying only on the network side; the second category involves the UE for providing measurements and additional information to the network; the third category, simple but effective, would be to differentiate between eNBs and HeNBs through, for example, allocating different PCI ranges to either.
By looking at [5], it can be seen that PCI range split is already the 3GPP adopted solution for distinguishing the access mode of the cells (and certainly not a “proprietary trick” as originally claimed in [1]).

In [2], a similar assumption was also taken: “This operation is actually same to the toward closed/hybrid access mode HeNB handover in Rel-9, thus, in order to support this functionality without modification, the source eNB shall know the PCI ranges assigned to the open access mode HeNBs.”

Conclusion 1: PCI range split is a 3GPP agreed mechanism.

Conclusion 2: PCI range split is anyway necessary to implement for legacy reasons.

Another claim made by [3] (and more so initially by [1]), is that PCI range split introduces “a tight coupling between the eNB type (femto or macro) and the access mode of the cell (open, hybrid, closed)” and that unless fixed PCI ranges are standardized, configuration impacts are unavoidable.

While it may be true that PCI range split may reduce deployment flexibility, it should be noted that there is no logical conflict between the eNB type and the access mode, i.e. the range split can accommodate for both. It would be more a matter of assessing if the potential decrease of flexibility could be tolerated.
Furthermore, the reason to avoid configuration effort does not stand, as such effort is needed anyway as per the above conclusion: PCI range needs to be implemented to partition the access mode of the cells. Moreover, there is no additional effort to also take into consideration whether the node is an eNB or a HeNB.
Conclusion 3: using PCI range split does not introduce extra configuration effort.

The alternative solution based on UE reporting outlined in [3] does not seem to be very attractive, as it would imply additional air interface overhead and would not work with legacy UEs.

The proposed network solutions could possibly be considered, but only after a more thorough analysis of the possibility to reuse PCI range split also for the discussed purpose.

Conclusion 4: UE based solutions do not appear attractive. Network based solutions should only be considered once PCI range split is proven not feasible, as it is already specified by 3GPP for legacy reasons. Hence PCI range split should be considered the working assumption to distinguish between open mode HeNB and eNBs.

3 Conclusion and Proposal
From the above discussion, the following can be summarized:

Conclusion 1: PCI range split is a 3GPP agreed mechanism, not something proprietary.

Conclusion 2: PCI range split is anyway necessary to implement for legacy reasons.

Conclusion 3: using PCI range split does not introduce extra configuration efforts.

Conclusion 4: UE based solutions do not appear attractive. Network based solutions should only be considered once PCI range split is proven not feasible, as it is already specified by 3GPP for legacy reasons. Hence PCI range split should be considered the working assumption to distinguish between open mode HeNB and eNBs.
RAN3 is kindly asked to discuss and agree to the above conclusions.
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