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1 Introduction 
RAN#47 agreed the introduction of a Rel-10 work item to cover HNB mobility enhancements. One of the items listed against that WI is to consider how Cell_FACH mobility can be supported. This paper discusses this function. 

2 Discussion

In order to efficiently manage radio resources, a UE can be moved from one RRC state to another depending on the type of application required by the UE and the available resources within a cell. One such RRC state is Cell_FACH which is typically used for applications that require small amounts of data.

The Rel-10 work item agreed in RAN#47 includes provision for considering UE connected mode mobility between HNBs when the UE is in Cell_FACH. However mobility is only one function related to the support of Cell_FACH within HNB cells. Hence before various solutions for inter-HNB mobility are discussed it is worth outlining some of the wider considerations and discussion points for Cell_FACH support.
It is an implementation decision as to when UEs are placed into Cell_FACH. Examples being when the UE initially attaches to the HNB, when the UE requires a low data rate service, etc, etc.
One of the important Cell_FACH related procedures is the Cell Update procedure [1]. This is used by the UE when performing a Cell Reselection from one HNB to another. However the same procedure is also used by the UE for a variety of other reasons, as follows:
· Periodic cell Update

· Uplink Data Transmission

· Paging Response

· Re-entered Service Area

· Radio Link Failure

· RLC unrecoverable error
Each variation being identifiable by the RAN using the Cell Update Cause IE sent by the UE.

As yet the impact on the HNB RAN for handling some of these procedures has not been discussed or documented. It may well be that a number are left to implementation decisions. However one obvious discussion point is whether the HNB RAN needs to perform access control when handling a Cell Update or not? If so should access control only be applied to certain Cell Update causes, etc?

In theory a UE can perform a Cell Update to any HNB regardless of which HNB it was previously attached to. This is especially valid when considering mobility, as by definition a UE will reselect from one HNB to another (or indeed from a Macro cell to a HNB). In this case there is no guarantee that the UE is allowed to access the target cell and hence it needs to be determined whether the existing access control mechanisms should apply. If so, it may be appropriate to update 25.467 [2] to include a new subsection on HNB access for UEs in Cell FACH. However since Cell Update is not just restricted to mobility procedures it also needs to be considered whether access control applies to other cause values e.g. Radio Link Failure, Re-entered Service Area, etc
Proposal 1: Discuss impact of handling Cell_FACH related procedures on existing HNB specifications e.g. for Access Control

The impact of Access control is especially important when handling CSG capable UEs in CSG HNBs, since in this scenario Access control would need to be performed within the CN. However currently there is no mechanism to allow the HNB RAN to query the CN for access control when handling a Cell Update procedure. 
In addition it would be beneficial to reduce the impact on the CN of handling Cell Update procedures, as they should, in most cases, be handled only within the RAN. In order to help alleviate impacts on the CN it may be appropriate for the UE to provide extra information to the RAN when performing a Cell Update. For example should the UE provide the CSG Id of the HNB it was previously attached to? 
It may also be useful for the UE to report the Source Cell Id when performing a Cell Update due to Reselection, since this would allow the HNB to determine the Source HNB without having to assume that the URNTI reported contains information that could be used to identify the Source HNB. 
Proposal 2: Discuss whether it would be useful for the UE to provide additional information to the HNB during a Cell Update procedure.

It also unclear whether e.g. a CSG capable UE in Cell_FACH performs the same as a CSG UE in Idle when selecting or reselecting an HNB. For example does it use the same procedures with respect to using its CSG whitelist when detecting and attaching to a HNB. This is something that should be verified by RAN2. Hence it is proposed that an LS is sent to RAN2 to verify the behaviour of a CSG UE in Cell_FACH when accessing a CSG or hybrid HNB. 
Proposal 3: Send an LS to RAN2 to clarify the behaviour of a UE in Cell_FACH when it is accessing a HNB. 
3 Conclusion and proposals
This paper illustrates that there are some basic issues to take into account when considering support of Cell FACH UE on HNBs. It is proposed that such issues should be discussed and resolved before any particular solutions are prematurely discussed for supporting HNB mobility for Cell_FACH UEs.

It is proposed to agree on the following:

Proposal 1: Discuss impact of handling Cell_FACH related procedures on existing HNB specifications e.g. for Access Control

Proposal 2: Discuss whether it would be useful for the UE to provide additional information to the HNB during a Cell Update procedure.

Proposal 3: Send an LS to RAN2 to clarify the behaviour of a UE in Cell_FACH when it is accessing a HNB. 
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