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1 Introduction

Hybrid cell was introduced in Rel-9; from RAN2 point of view it is a new type of cell which is different with CSG cell. In this contribution we discuss the difference between inbound handover to CSG cell and to hybrid cell. It would be ideal if we could have on a commonal procedure for these two different cells in order to reduce complexity in both UE and network.
We identify the procedural steps for CSG inbound handover and then see how handover to hybrid maps onto this model.
2 Discussion
For CSG cell inbound handover we identify the following procedural stages:
· Proximity
Discussions in RAN2 have taken place as to whether there is a need for a proximity indication based on finger print information (i.e. information that allows a UE to know/believe that it may be close to its CSG cell) and thus the UE can perform measurements.

· CSG Measurements
i.e. the ability to read Cell ID and CSG ID of the CSG cell.

We think that for intra freq measurements the UE is able to read BCCH off neighbour cell. Whereas for both inter frequency and Inter RAT measurements gaps will be needed to be able to read the System information
These procedures are interrelated in this table we identify the relationship.
	
	Proximity

	Intra Freq
	Proximity is not necessary if the only mobility expected is Intra Freq as Intra freq measurements do not need gaps to be preconfigured by the network

	Inter Freq
	Inter Frequency measurements will need gaps unless we decide that the UE has two receivers and is able to read the BCCH.

In the case where the UE needs gaps, it would seem that a Proximity detection mechanism is essential in order to avoid:

1) That gaps are configured all the time/periodically in the network.

In the case where the UE does not need gaps (Dual rx). Proximity detection mechanism is not needed

	Inter RAT
	Inter RAT is similar to Inter frequency.


From this analysis we conclude that the need for a Proximity indication really depends on the UE capability and the reliability of a proximity indication.
It has been discussed whether a finger print can be required from the UE and whether a UE can expect to have a valid finger print? If we look at the network CN scenarios and O&M scenarios, we see that:

· invitation to CSG should be done in absence of manual CSG selection (via CN protocols or OMA protocols);
· there is a need to ensure that PSC/PCI confusion is minimised;

· Replanning of the macro layer should be indepenedent of femto;
· CSG and Hybrid are used for extension (i.e. no easy finger print is available as the cells are out of service);
· CSG cell may become Hybrid cells and vice versa (and therefore impossible to have so many finger prints managed by either UE or network);
Observing these requirements, we could conclude that any Proximity/finger print information that is available is temporal and may have limited life time or may not even exist, so the function has limited use. All of this points in the direction that proximity indication functionality is more or less redundant.
We conclude that the major difference between Hybrid and CSG cell differs is finger print/proximity. As Hybrid cells are allowed to all UEs and there is no requirement for a UE to have previously visited the Hybrid cell. For CSG handover finger print information is more likely to be available, but its validity is not guaranteed.
The doubt of valid finger print means that there is a need to always perform a periodic search for either CSG or Hybrid cells even if finger print is available or not.

The only other small difference between these two scenarios is that for CSG in bound handover the UE needs to check that the CSG ID is in the allowed CSG list, whereas in the Hybrid case this check is not needed. However, with this small difference we observe that UEs need not support all CSG functionality to be able to handover to Hybrid. We hope that CSG support in Rel-9 is mandatory, in the cae it is optional we expect that Hyrbid in bound handover support to be mandatory.

We believe further that in order to facilitate the reading of the cell id and CSG ID both a CSG PSC/PCI split and Hybrid PSC/PCI split is needed for in bound handover. Otherwise the UE would have to read all BCCHs on intra/inter freq and Inter RAT, or the network has to be aware. It would be better to have a UE centric method as this would remove complexity from the network O&M to ensure that radio planning information is kept in synch between systems. We think that this is consistent to other systems such as GAN or WiFi. Adopting such an approach seems easy as the linking between systems (3GPP and non 3GPP) will be based on Cell Id and CSG ID.
We see that LTE UEs can have extra capabilities to read BCCH off different frequencies and RATs, with the advent of MBMS for example. 

So we propse that:
· Proximity indication is not needed in active mode and we let UEs do their best to read the Cell ID and CSG ID of the CSG and Hybrid cells of frequencies and RATs that it is capable of doing
· Discuss if we need to put in place procedure to allow UEs to read Cell Id and CSG ID that they are not capable of read without help from the network.

· For CSG measurements (Cell Id and CSG ID) the UE shall be able to perform these best effort measurements without assistance from the network)
· Intra frequency CSG measurement is mandatory

· Inter frequency measurements are optional (i.e. a UE capability)
· Inter RAT measurements are optional (i.e. a UE capability)
· In bound handover support for Hybrid is mandatory for all UEs (CSG capable or not)


3 Conclusion
So we propose that:

· Proximity indication is not needed in active mode and we let UEs do their best to read the Cell ID and CSG ID of the CSG and Hybrid cells of frequencies and RATs that it is capable of doing

This will lead to some restrictions in planning of CSG and Hybrid which RAN4 should study to see if this is acceptable for Rel-9.
· Discuss if we need to put in place procedure(s) to allow UEs to read Cell Id and CSG ID that they are incapable of reading without help from the network.

If we find easy solutions we could include this in Rel-9 or we could defer this to Rel-10
· For CSG measurements (Cell Id and CSG ID) the UE shall be able to perform these best effort measurements without assistance from the network)

· Intra frequency CSG measurement is mandatory

· Inter frequency measurements are optional (i.e. a UE capability)

· Inter RAT measurements are optional (i.e. a UE capability)

· In bound handover support for Hybrid is mandatory for all UEs (CSG capable or not)
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