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1 Introduction 
TR37.803 section 6.1.1.2 lists the possible solutions for CELL_FACH mobility Support for CSG-capable UEs. This document attempts to compare the solutions outlined in 37.803, with a narrative list of advantages and disadvantages,  a comparison table of solutions and a way forward. It is proposed that this is a starting point and the proponent companies of the solutions can also provide further input. Once the following sections are agreeable then this text should be incorporated into TR37.803.
2 Discussion
The following sections from 2.1 would be input into the TR37.803, the sections are drafted but incomplete.
2.1 Narrative summary of solutions advantages/disadvantages
2.1.1 Solutions Addressing: Detection and Search criteria for reselection in CELL_FACH
Solution A1: Same search criteria as Idle and PCH

Advantages

· For intra-frequency the solution does not require any new functionality in the UE. It is a reuse in CELL_FACH of the existing functionality for Idle and URA/CELL_PCH.

· Does not require any update of the Neighbour Cell List (NCL), as the UE relies on the previously visited cell information in whitelist fingerprint. 
Disadvantages

· For inter-frequency case, may need to provide gaps for searching.

Solution A2: UE's NCL for re-selection can be changed on a per UE basis in CELL_FACH

Advantages

-
Once UE has an updated NCL including CSG cells, UE can then use this for normal CELL_FACH reselection into the CSG cell.
Disadvantages

· New UE/network  signalling to provide new NCL to UE.
· UE behaviour for handling the NCL including CSG cells and the broadcast NCL. For instance if the UE hasn’t reselected to a CSG cell, is the new NCL only maintained for a period of time
2.1.2 Solutions Addressing: Measuring of inter-frequency CSG cells in CELL_FACH state
Solution B1: CSG frequency(ies) are considered as part of 2 additional frequencies
Advantages

· no additional measurement gaps are required.

Disadvantages

· If the frequencies in NCL plus CSG frequencies > 2. UE won’t be able to reselect to some frequencies
Solution Variant  B2a: more FACH measurement periods are assigned
Advantages:

-
No change to UE behaviour for measuring.
Disadvantages:

· Impact on scheduling. Less periods to schedule traffic.
Solution Variant B2c: UE uses autonomous gaps
Advantages:

-
Similar behaviour to Idle mode and URA/CELL_PCH
Disadvantages:

-
Network is unaware when a UE is tuned away to measure other frequencies, therefore would need to be determined how network schedules for UE autonomous gaps.
Solution B3:  UE measures CSG cells in 2nd DRX
Advantages

· As the cycles are similar to those available in Idle mode and CELL/URA_PCH, behaviour should be the same.
Disadvantages

· Dependency on support of 2nd DRX
2.1.3 Solutions Addressing: System Information Block reading of target CSG cell(s) in CELL_FACH stateSolution C1. UE doesn’t need to read SIB before reselecting to previously visited CSG cell. Instead relying on fingerprint.
Advantages

-
UE doesn’t require any gaps to read the System Information.
Disadvantages
· As the UE is using old information related to membership and relying on the fingerprint it could be the information is incorrect and the UE reselects to a CSG cell of which it is not allowed.
Solution C2: UE reads SI in 2nd DRX 
Advantages
· FFS
Disadvantages

-
Does not provide CELL_FACH mobility, as UE is sent to idle and has to re-attach.

-
Involves signalling to release bearers to the CN, and involves extra signalling and delay.
Solution C3: If FACH measurement occasions or DRX period is not long enough to perform SI, NW can reconfigure UE to suitable state or provide longer DRX

Advantages

-
flexibility for network to assign more gaps, in a dedicated message.
Disadvantages
· New procedure to configure longer gaps
Solution C4: UE uses autonomous search

Advantages

-
FFS
Disadvantages
· FFS
Solution C5: UE uses autonomous gaps

Advantages

-
FFS
Disadvantages
· Network is not aware when to schedule UE, if UE takes autonomous gaps to read the System Information

2.1.4 Common SolutionAdvantages

· Reuse of proximity indication in CELL_FACH

· Reuse of CSG reselection in Idle/PCH as per REL-8 or CSG mobility in CELL_DCH state as per REL-9

Disadvantages
· No actual reselection in CELL_FACH to a CSG cell, as UE is reconfigured to another state.
2.2 Comparison of solutions

	
	Measuring of inter-frequency CSG cells in CELL_FACH state

	
	
	UE measures on more than 2 additional frequencies
	

	
	Solution B1: CSG frequency(ies) are considered as part of 2 additional frequencies
	Variant  B2a: more FACH measurement periods are assigned
	Variant B2b: additional set of FACH measurement periods are assigned.
	Variant B2c: UE uses autonomous gaps


	Solution B3: 
UE measures CSG cells in 2nd DRX

	Impact on Performance of Legacy UE 
	None
	Impact on scheduling. Less periods to schedule traffic to legacy UE. If information is broadcast.
	None
	None
	None

	Impact on reselection to inter-frequency cells in NCL
	Yes, if frequencies in NCL plus CSG frequencies > 2. UE won’t be able to reselect to some frequencies 
	Yes, reselection may be impacted for legacy and new UE, if broadcast
	None
	None
	TBD Performance for 2nd DRX 



	Network impact
	None
	less periods to schedule traffic
	less periods to schedule traffic 
	Would need to be determined how network schedules for UE autonomous gaps.
	None


	System Information Block reading

	
	Solution C1: UE doesn’t need to read SIB before reselecting
	Solution C2: UE reads SI in  2nd DRX
	Solution C3: NW can reconfigure UE to suitable state or provide longer DRX
	Solution C4: UE uses autonomous search
	Solution C5: UE uses autonomous gaps

	Elements impacted
	UE
	UE
	UE, RNC
	UE
	UE

	Signalling impact
	None
	None
	New procedure to configure longer gaps
	
	

	Restrictions
	Membership is not re-verified from previous visit
	TBD Performance for 2nd DRX
	
	Network Scheduling 
	Network Scheduling

	
	
	
	
	
	


2.3 Agreed Way Forward
3 Conclusion

In this contribution we propose a draft section for TR37.803 where the solutions for HNB mobility in CELL_FACH are analysed and compared. It is proposed that RAN2 discuss the base text provided, and proponent companies provide further evaluation of their solutions.
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