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1. Introduction

This contribution discusses a method using legacy techniques to confirm access rights and avoid PSC/PCI confusion. In [1] we have shown that for ICHO for legacy mobiles there is a need to perform proximity detection, h(e)NB measurement and Access rights confirmation.
This document proposes a method by which this can be done using existing Layer 1 measurements of PSC/PCI.


2. Discussion

In Rel-8 it has been decided that a PSC/PCI split is used to separate Open cells from Closed cells. We believe that by reserving a small portion of this PSC/PCI split space (referred to as Dynamic PSC/PCI) for a new network procedure (handover confirmation procedures) we can virtually eliminate PSC/PCI confusion and at the same time confirm Access rights of a UE to a h(e)NB.
Our proposal is based on confirming a layer 1 measurement of a randomly chosen pilot from the Dynamic PSC/PCI space. The network would be planned as in Rel-8 but a few of the CSG PSC/PCI space would be reserved for handover purposes. 

When a possible ICHO is detected the h(e)NB would be address via the normal handover protocol procedures on S1/Iu, during the handover preparation phase the h(e)Nb would transmit another pilot based on a random value chosen by the network from the Dynamic PSC/PCI space. The macro network would ask the UE to confirm measurement of this pilot. By this means the macro network can implicitely know that the addressed h(e)NB is the one that has been measured on the radio interface by the UE thus eliminating PSC/PCI confusion.
In figure 1 we show the message sequence diagram that describes the proposal. Here we show the case where the macro network allocates the PSC/PCI in the Dynamic PSC/PCI range. Of course once the handover has taken place the pilot would stop being transmitted by the h(e)NB.
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· When the UE detects the h(e)NB PCI(1), the macro:

· initiates handover to the hNB ID (2).

· Commands the UE to perform a measurement of a Dynamic PSC/PCI (5)

· When the h(e)NB recieves the handover request, it starts to transmit the Dynamic PSC/PCI pilot (3). 

· H(e)NB  prepares the ICHO, and builds a HO CMD (4) and sends it to the macro network.

· In the non confusion case the UE will also detect the dynamic PSC/PCI (5) and send the measurement report where upon the macro sends the HO CMD to the UE (6). Then the HO completes.

· In the confusion case the UE will never detect the dynamic PSC/PCI and the handover needs to be cancelled by the network.
Note: statistically speaking this method fails if at a point in time two handovers occur in the same geographical area (within 10-20 meters or so, i.e. the coverage range of a h(e)NB) and the same dynamic PSC/PCI is chosen by two h(e)NB. We believe that the probability of this happening in so small to be neglible and we intend to show calculations to show this the probability.
The transmission of the pilot does not need the h(e)NB to transmit a full BCCH. The dynamic pilot would be transmitted from the same antennae mast as the detected cell’s PSC/PCI. The power of the pilot would be such that it would not disturb idle mode mobiles. ANR would not be affected as these PSC/CPIs are reserved within the existing space. We believe that the transmission of two simultaneous pilots from the h(e)NB is software and no extra hardware may be needed. However, we do not preclude that this layer 1 pilot may be transmitted on a different frequency or even a different RAT as the one supported by the CSG, that is to say, it could be a different RAT/frequency, as long as the transmitted pilot is in accordance to both UE and h(e)NB capability.

This method can be applied in both use case 1 [2] (Ping Pong) and use case 2 [2].
3. Conclusion
We have shown a method where PSC/PCI confusion can be avoided (by enhancing existing handover procedure) and at the same time we resolve Access rights checking using a legacy Layer 1 measurement that can be used for Legacy R99 UTRA and Legacy Rel-8 LTE mobiles for ICHO.
For use case 1 (ping pong) this method can be applied in dense h(e)NB deployements where PSC/PCI confusion can not be avoided in the local geographical area.
For use case 2, PSC/PCI confusion is unavoidable and as long as the macro network is aware of the PSC/PCI associated to the CSG ID, and there is a mapping to h(e)NB then the h(e)NB belonging to the UE can be addressed the dynamic pilot can be turned on and we can confirm that the correct h(e)NB has been addressed and we can resolve both PSC/PCI confusion and confirm Access rights.
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