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1. Introduction

During RAN2 #62, some aspects of CSG mobility and identification of Home eNode Bs were discussed. As a result, an LS to RAN1 was sent in [1] indicating the need for early CSG identification asking for RAN1 and RAN4’s advice on which method to select for identifying CSG cell, increasing the number of physical layer cell IDs(PCI) or reserving a (configurable) subset of the existing physical layer cell IDs. The topic was discussed in RAN1#53bis and many companies expressed concerns on the standardization delay impact to RAN WG4 and on the impact to the timeline for availability of UEs if introducing an extended set of PCIs at this late stage of the standardization process. No conclusion on which method to select was made, but the aim was to decide at this meeting. 
It is still our opinion that changes to the physical layer be avoided at this late stage in the standardization process for the reasons given earlier. In this contribution we present a solution for distinguishing the CSG cells in the frequency domain, requiring no changes to the existing physical layer specification in al1 as well as in higher layers.
2. Discussion
An LTE cell is uniquely defined by its PCI and its carrier frequency. One possibility already available in the specifications is distinguishing the CSG cells from the non-CSG cell by having different carrier frequencies for the two types of cells, in essence creating different frequency layers for CSG and non-CSG cells. While in conventional thinking this would require doubling the required frequency spectrum, the separation of the two types of cells can be achieved even by having a minimum frequency difference between the two cells, i.e. to have 100 kHz separation between the two layers to minimize the spectrum impact.

Mobility between non-CSG and CSG cells is then performed using the already specified inter-frequency measurement and handover procedures. No changes to the physical layer are needed to support this and it is our understanding that the inter-frequency mobility procedures would support such a scheme, but this is left for RAN2 evaluation. 
Offsetting the CSG should not require any additional guard band between adjacent carriers. CSG cells are low power cells and will not cause significant interference to adjacent frequency layers. Evaluation of this can be left for RAN4 if seen needed. 
3. Conclusion

Distinguishing the CSG cell from the non-CSG cells can be done in the frequency domain by offsetting the CSG cells by 100 kHz from the non-CSG cells. This solution does not require any modifications to the physical layer specifications and mobility between CSG and non-CSG cells is supported by existing inter-frequency mobility procedures. Hence no changes are required to support the mobility and the PCI space of the CSG and the non-CSG layer can be completely separated.

Thus a solution for extending the PCI space for CSG operation – if one is in the end actually needed – is already supported by the specifications as they are today and is therefore seen as more attractive direction to take over modifying physical layer at this stage of the LTE Rel-8 specification work.
Proposal: Do not modify the physical layer specifications and stay with the 504 PCIs as they are today. Separate the CSG and non-CSG cells in the frequency domain by offsetting the CSG cells by 100 kHz. Indicate RAN2 and RAN4 that the CSG and the non-CSG cells can be separated in frequency domain and thus the same PCI space can be used by both layers. This of course does not preclude the possibility of using the same center frequency and dividing the PCI space which still can be considered.
A reply LS should be sent to RAN2 and RAN4 informing them about this decision. 
References
[1] LS R1-082283, “LS on CSG cell identification”, RAN2




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































