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1 Introduction

This document describes issues that need to be resolved to allow intra and inter frequency handover for both UTRA and LTE.
In figure 1, we see a use case of deployment for a single hNB/heNB in a macro network which is deployed in a single frequency shared deployment.
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Figure 1

In area A (where there is no finger print match) the UE:

· is required to handover to hybrid cells.

· If the UE approaches non CSG cells it is required to report them and the network can decide to hand the UE away if it is determined 

In area B (Finger print match) the UE:

· is required to handover into CSG cells 

· is required to handover to hybrid cells

· and if the UE approaches non CSG cells it is required to report them and the network can decide to hand the UE away if it is determined that interference is occurring,


	
	Handover to CSG
	Handover to Hybrid
	Handover away

	Area A (No Finger print)

No Confusion
	Not Required
	Required
SI need not be read
	Required
SI need not be read

	Area B (Finger print matches)

No Confusion
	Required
SI needs to be read because there is no map between PSC/PCI to CSG ID anywhere
	Required
SI need not be read
	Required 
SI need not be read

	Area A (No Finger print)

Confusion
	 Not Required
	Required
SI needs to be read
	a) Required 
SI read under control by network

	Area B (Finger print matches)

Confusion
	Required
SI needs to be read because there is no map between PSC/PCI to CSG ID anywhere
	Required
SI needs to be read
	Required
SI read under control by network


In case a) We notice that there is no need to read the SI it is sufficient to just indicate that reporting range has been met for a non CSG cell and the network can take action. However, if the network needs to have information of which hNB/heNB is responsible for triggering the “handover away” the network can ask for the SI to be read. 
What is clear is that the network has no pre-knowledge if finger print will be matched or not, but we see the requirements for the system are very different with respect to the handover to CSG and the “handover away”, because in Area B, before “handover away” can be decided the UE has to confirm the SI of all closed cells whereas in Area A “handover away” can be done without confirmation of SI. We note also that in Area A handover to hybrid is needed and only in the “non confusion” case does the SI need not to be read.


2 Discussion
How many PSC/PCI splits need to be handled?

One major question to answer is if it is possible that within a cell/area is it possible that the hNB O&M system can manage PSC/PCI allocation such that there is confusion for some PSC/PCIs and non confusion for other PSC/PCIs? i.e. can confusion and non confusion be managed by the O&M system in the same geographical area?
For very light deployment (rural) it is possible that O&M can guaranty that no confusion exists anywhere in an area (for example within a cell).

But, as deployment density increases and hNB/heNB are deployed closer to the macro cell edges it becomes difficult to guaranty that PSC/PCI allocation can avoid confusion.

So we suggest that we reduce the dimension of the problem allowing only two types of state:

· Confused

· Non confused

A situation where both PSC/PCI ranges can be both confused and non confused in the same area need not be supported.
Proposal1:
Only support for where the PSC/PCI is either confused or non confused within a single frequency area is needed.
Because Hybrid and CSG cells may be planned and coexist in the same layer and that PSC/PCI confusion can exist, we suggest that to handle this case, we need only two PSC/PCI list to be signalled to the UE. This allows to distinguished the case where hybrid cells always need SI reading. And at the same time the UE may in Area A to avoid reading SI but in Area B SI is read.
Proposal2:
Two PSC/PCI split information is needed one for closed and one for hybrid cells.

Does the UE need to be aware of whether one list is for closed and one for hybrid? We believe that for admission control purposes it is important to know if the UE is a member and as the CSG ID may be configured as closed or hybrid the UE will have to (when a finger print match is found the SI needs to be read from both list). We think that with this proposal the procedure can be designed as a tool box. If it ever becomes possible to treat confusion and non confusion in the same area then we would only need to instantiate two more lists. i.e. if proposal 1 is not accepted.
Proposal2bis:
The UE need not know which PSC/PCI split is used for closed or hybrid cells.
Proposal2ter: When finger print match is found the UE is required to read SI in all the PSC/PCI split instances.
For inter frequency requirements we suggested to accept the above proposals. Of course it is possible to operate in the same geographical area different confusion states between different frequencies i.e. one frequency can be in confusion and the other in non confusion state.

Proposal2quar: The network configures whether SI needs to be read for each individual PSC/PCI split instant.



Proximity detection ambiguity

We think that in dense deployment scenarios the stability of both frequency and PSC/PCI can not be guaranteed. In general the Operator will fix the different frequencies of deployment. But PSC/PCI can vary during the day.
If the operator decides to change a cell from closed to hybrid we think that in general a frequency change may be necessary. And we also think that because the hNB/heNB may be moved/switched off and powered on then frequency change can result due to these owner initiated actions.
A UE in connected mode will be allocated resource on a frequency where the radio condition and radio resources are optimal for the on going call.
The lack of knowledge (in the macro or UE) of where the exact frequency configuration of the hNB/heNB would mean that the UE must always provide a proximity indication even if the hNB/heNB is on the same frequency of the macro layer. The working assumption so far is that the proximity indication is used to trigger GAPs for CSG measurement of SI (when GAPs are needed) for inter frequency, but our working assumptions show that these two requirements can not be met and GAPs would be configured even if they are not required!
We would therefore like to take a step back and review the past decisions. And propose a different solution which we think allows GAPs not to be used.

Dedicated deployment for femto is an expensive option for the Operator and the way forward in the future is to find methods to co-exist both femto and macro. We should optimise our solution for shared deployment scenarios. This would mean that a femto is rarely deployed in a frequency layer where there is no macro frequency available.

Proposal3: We look for CSG/Hybrid ICHO solutions which favour shared deployment scenarios.

Note: We do not exclude dedicated femto deployment scenarios as long at the UE can use autonomous GAPs in these cases. But we believe that GAPs for UTRA and for inter RAT will be far more detrimental to the system performance and so we would prefer to search for solutions where methods can be used that require no GAPs to be configured.
In principle we can say that in the rural deployment the configuration of a hNB/heNB may be stable over very long periods of time as there is little need to reconfigure either frequency or PSC/PCI. A hNB/heNB configuration profile consists of only one frequency.
In the dense urban deployments the chance of changes of frequency and PSC/PCI is greater in order to avoid both confusion and interference in the local area round the hNB/heNB.

In both rural and urban deployments, if the configuration for an individual hNB/heNB can be constrained to a limited frequency plan (1 frequency) then when proximity is detected this information can be provided to the macro and handover of the mobile into the frequency will allow intra frequency procedures to be applied.

For more complex situations of hNB/heNB configuration profiles, it should be possible to constrain the configuration profile to a max of two frequencies. Which frequency is presently configured can be resolved by O&M procedures.
Proposal 5: The hNB/heNB provides to the UE configuration profile.

Proposal5bis: In the proximity indication the UE sends the hNB/heNB configuration profile.
Proposal5ter: The macro network can take actions to ensure that the UE can use autonomous GAP methods.

Proposal5quar: A hNB/heNB configuration profile is made up of a single frequency. A max of 2 hNB/heNB configuration profiles can be configured.
3 Conclusion
We suggest that two PSC/PCI split are needed for dedicated mode one for closed and one for hybrid cells for each configured measurement (intra and each inter frequency).
When inter frequency and Inter RAT CSG measurement requires configured GAPs we would like to prefer methods whereby the UE performs CSG measurement without configured GAPs. We think by providing hNB/heNB configuration profiles to the network would allow the network to place the UE on a frequency where auto GAPs can be used (based on UE capabilities).
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Area A (No Finger print match)





Area B�(Finger print match)








