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1. Introduction
In this contribution we discuss incoming handover to closed CSG cells in Release 9. 
2. Discussion
Incoming handover to CSG cells was postponed to Release 9 due to Release 8 timescale, some issues on incoming handover were discussed and some mechanisms were proposed during previous RAN2 meetings. This contribution presented some further considerations on this issue. The following discussions are based on the working assumptions below. 
Work Assumption

We think incoming handover to hNB/heNB issue is based on following work assumption:
· The issues are valid for only CSG users of the hNB/heNB
· Essential for realtime services
· Needed for some non-real time services
· The Normal Rel-8 handover procedure, i.e., measurement control and reporting mechanism, is still valid as a base line
· 

Use cases

The following list shows the major identified use cases.

1. Incoming handover after handover from CSG -> Macro (the scenario is shown as figure1)
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Figure1 Handover from CSG cell to Macro cell then back to the same CSG cell
Use case 1: We think that use case 1 is a major use case and builds on Rel-8 functionality and architecture (i.e. Outgoing CSG-> Macro handover support). In release 8 it was necessary to support the out going handover from the point of view of service continuity (for voice) for hNB. The absence of a CS solution for heNB -> macro for voice should be covered by the SVCC in Rel-9. So we therefore conclude in Rel-9 we should be able to perform both out going and incoming handover for voice calls for both hNB and heNB.

2. Incoming handover when the user comes home (the scenario is shown as figure2)
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Figure2 Handover from Macro cell to in coverage CSG cell 1
Use case 2: We think that this use case is rare, as it implies complexity in the network in order to provide this functionality for an edge use case. The use case requires a user to have an active call (started on the macro) and to enter the coverage of the h(e)NB. The use case could present itself once or twice a day and only when the user is coming home and is in an active call.
3. Incoming handover when CSG Mobile is active on macro and approaches CSG hNB which is coverage extension for UMTS (the scenario is shown as figure3)
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Figure3 CSG cell is deployed with no macro cell coverage
Use case 3: We think this is another use cases for hNB which is in door coverage extension. In this case, it is impossible to handover the mobile to another frequency or RAT. 



USE CASE 1 Analysis

In this low mobility use case, we think that handover back to the CSG cell can be achieved for legacy mobiles. In order that the macro cell need not have O&M configuration of all the CSGs we believe that if at the time the handover to the macro is triggered the hNB/heNB provides configuration information to the macro cell, then the macro can configure the measurement control necessary to trigger the handover back to the hNB/heNB.

So in principle we think that handover back to the hNB/heNB is feasible for legacy mobiles. 

The only problem is that of PSC/PCI confusion and we believe that this can be minimised and resolved by using SON measurements and O&M procedures to reduce the chance of allocating the same PSC/PCI in the vicinity of the hNB/heNB.

For LTE macro we could also use ANR (LTE macro to hNB/heNB) to reduce the possibility of confusion. But for UTRAN and GERAN the use of ANR is not possible for legacy mobiles and we should investigate if some sort of ANR to identify hNB/heNB from UTRAn and GERAN is possible.
Proposal 1: RAN2 informs RAN3 that for Use case 1, we believe that CSG configuration sent from CSG to macro could be used to trigger the handover back to CSG cell and ask them to investigate this possibility.

Proposal 2: RAN2 should ask RAN1/4 and GERAN1 to investigate the feasibility to perform ANR for hNB/heNB from UTRA/LTE and GERAN.

USE CASE 2 Analysis

Legacy measurement analysis shows we have the following measurements available:

· ANR

· PSC/PCI detection

The following table shows the relationship between the measurements and the different handover scenarios for Rel-8 legacy mobiles:

	CSG type

Macro type
	hNB
	heNB

	LTE
	ANR
& PSC measurement
	ANR
& PCI measurements

	UTRA
	PSC measurement
	PCI measurement

	GERAN
	PSC measurement
	PCI measurement


We note the following facts:
· For inter frequency and Inter RAT measurements we need to have GAPs to perform the measurements.
· For PSC/PCI measurement we will always risk to have PSC/PCI confusion

· Only ANR identifies a CSG ID by reading the eCGI which is unique in the PLMN

How do we resolve the PSC/PCI confusion? We think this needs to be resolved because in the case of dense femto deployment the number of handovers could be very large. However, we feel that a common mechanism across RATs needs to be adopted to reduce complexity for all of these scenarios and one that works for legacy mobiles in all deployment scenarios.
Proposal3: We adopt a PSC/PCI measurement for handover to hNB/heNB for legacy mobiles as it is the only common measurement supported.
It is clear that if we adopt Proposal 3, the problem of PSC/PCI confusion is still present and we need to find a way to reduce confusion in order to reduce unwanted network handover signalling and its associated interference (for legacy). This means that some form of network centric proximity indication may be needed this will reduces the chances of detecting a matching PSC/PCI. As we have seen from USE CASE 1, the macro network can be CSG ID aware at the point in time the hNB/heNB->macro handover occurs. We think that the macro cell can become aware of the “macro layer finger print” at this point in time and can trigger measurements in the UE to re-detect the “macro layer finger print” in order to then trigger the measurement to the hNB/heNB (as in USE CASE 1).
In order to reduce network load in Rel-9 we should investigate the pros and cons of a UE centric “finger print”/proximity measurement.

Proposal4: We investigate the feasibility in Rel-9 of how a UE could provide “finger print”/proximity indication and also the benefits to the network of such functionality. 


USE CASE 3 analysis
In this case, there is no possibility to perform handover and so we think that the only way to ensure service is that a CSG capable UE should perform a re-establishment (at NAS level).

Proposal5: We investigate the consequences of an enhanced establishment of service in case of radio link failure from the macro cell and entering CSG coverage.

The following scenarios are identified:

	CSG type

Macro type
	hNB
	heNB

	LTE
	Re-establishment from EPC to 3GCN
	Re-establishment on EPC

	UTRA
	Re-establishment on 3G CN
	Re-establishment from 3G CN to EPC

	GERAN
	Re-establishment on 3G CN
	Re-establishment from 3G CN to EPC


We are unsure as to whether this scenario forms part of Rel-9 and RAN2 is asked to decide or liaise to SA1/SA2 about this scenario and its inclusion in Rel-9.

3. Conclusion
Proposal 1: RAN2 informs RAN3 that for Use case 1, we believe that CSG configuration sent from CSG to macro could be used to trigger the handover back to CSG cell and ask them to investigate this possibility.

Proposal 2: RAN2 should ask RAN1/4 and GERAN1 to investigate the feasibility to perform ANR for hNB/heNB from UTRA/LTE and GERAN
Proposal3: We adopt a PSC/PCI measurement for handover to hNB/heNB for legacy mobiles
Proposal4: We investigate the feasibility in Rel-9 of how a UE could provide “finger print”/proximity indication and also the benefits to the network of such functionality. 
Proposal5: We investigate the consequences of an enhanced re-establishment of service in case of radio link failure from the macro cell and entering CSG coverage. We liaise to SA1/2 to verify that this is a use case for Rel-9.
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Page 1 of 6
3GPP


_1298267029.vsd
CSG cell 1


Macro cell 1



_1298271499.vsd
CSG cell 1


Macro cell 1



_1298265312.vsd
Macro cell 1


CSG cell



