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1          Introduction

In [1] it is proposed to consider support of enhanced mobility in CELL_FACH for 3G home access, this paper is to be presented to RAN2 [6] and discusses the RAN2 impacted functionality and makes some initial proposals and solutions to the issues raised.
2         Discussion
2.1 
Background

In Rel-10 the work on support for enhanced mobility in CELL_FACH for 3G home access was halted. This was partly due to an LS response from RAN2 [2] in which it was pointed out that the autonomous search used for cell reselection to CSG/Hybrid cells is applicable in Idle Mode, CELL_PCH and URA_PCH states, but not in CELL_FACH. This means that if a CSG/Hybrid cell is not included in the Neighbour Cell List (NCL), a CSG capable UE will not find that neighbour cell if it is in the CELL_FACH state. 

RAN2 also clarified that if the CSG/Hybrid cell is included in the NCL then the legacy measurement, search, and reselection criteria applies, and therefore any UE can find the CSG/Hybrid cell.
In the following sections where CSG is used this is intended to mean UEs CSG whitelist entry matches the CSG Identity broadcast in the CSG or hybrid cell.
2.2 Benefits of supporting CSG CELL_FACH reselection.

Due to the smartphone revolution CELL_FACH state is now more utilised that previously and a UE can remain in CELL_FACH state for longer periods of time. In order to provide continuity of service it is reasonable to expect HNB deployments to also support this functionality.
2.3 Restrictions in RAN2 for support of mobility in CELL_FACH for 3G home access
In Idle, CELL_PCH and URA_PCH the UE can autonomously perform measurement activities for  detected CSG cells when the UE has a CSG whitelist. 
Issue 1: Should a UE in CELL_FACH be able to detect CSG cells outside of it’s monitored set?
CSG cells may not necessarily be listed in the NCL, so in order to support reselection in CELL_FACH state to CSG cells, the UE will need to measure detected CSG cells. CSG cells could be identified from the broadcast information by the “CSG PSC Split Information” IE & “Dedicated CSG frequency List” IE.
Proposal 1. A UE in CELL_FACH state shall be able to detect CSG cells outside of it’s monitored set.
Once a UE is allowed to detect CSG cells not in the NCL, it is necessary to then consider how a UE would find a CSG cell.

Issue 2. Should a UE in CELL_FACH state use the serving cell reselection Ssearch criteria or autonomous search behaviour?
For reselecting in CELL_FACH state to CSG cells, the same criteria could apply as for Idle and PCH states. And for intra-frequency reselection if the UE chooses only the highest ranked CSG cell then there should not be an interference issue. (TBD)
Proposal 2a. UE autonomous search function shall be used by a UE in CELL_FACH for reselection to CSG cells on the same frequency as the source cell, when the CSG cell detected is suitable, and according to the reselection rules where the CSG cell is the highest ranked (using the cell reselection criteria).
Proposal 2b. UE autonomous search function shall be used by a UE in CELL_FACH for reselection to CSG cells on a different frequency to the source cell, when the CSG cell detected is suitable, and the strongest cell, irrespective of the cell reselection rules.
It is FFS if the proposals only apply to previously visited CSG cells.
Whilst the above applies for the case of non-CSG to CSG reselection, cell reselection from a CSG cell to a CSG cell, & CSG cell to a non-CSG cell in  Idle, CELL_PCH and URA_PCH states, is as detailed in [5]. This also applies for the CELL_FACH state.
2.3.1
 FACH measurement occasion
UEs (dependant upon their capabilities) may need to use FACH measurement occasion for measurement activities in CELL_FACH.

A UE is only required to measure up to 2 additional frequencies, and if more than 2 frequencies are specified in the NCL then the UE only has to measure the first 2. 

In [5] it is also specified that:

If "Dedicated CSG frequency(ies) " IE is present, the UE may use the autonomous search function only on these dedicated frequencies and on the other frequencies listed in the system information.

Issue 3: How to manage FACH measurement occasion for measurement activities for CSG cells?
Expanding the above for CELL_FACH state CSG reselection, implies that the UE may use the “Dedicated CSG frequency list” IE as the additional frequencies and therefore (if it requires) use the existing FACH measurement occasions.
Proposal 3. For measurement activities in CELL_FACH state for search/measuring inter-frequency CSG cells, the UE may use the FACH measurement occasion (if the UE is not able to perform the inter-frequency measurements simultaneously as receiving the SCCPCH of serving cell, or in case of Enhanced cell-FACH, the UE is not able to perform measurements simultaneously as receiving the HS-DSCH and its associated physical channels of the serving cell ) . The additional frequencies are firstly compiled from the “Dedicated CSG frequencies IE” and then other frequencies listed in the system information block type 11/11bis/12.
It is FFS if the proposal only applies to previously visited CSG cells.

Note, the UE will not perform reselection in CELL_FACH if E-DCH resources are allocated to the UE or timer T321 is running, as the UE is not required to perform inter-frequency cell

identification or measurements, since continuous HS-DSCH reception is required, according to [4]
2.3.2
 iRAT
IRAT for CSG only applies for LTE. In REL-10 and earlier, reselection to LTE is not supported in CELL_FACH, but as discussion of supporting this is on-going in RAN2 for the Further Enhanced CELL_FACH Work Item, it appears that it is premature to attempt to identify any further issues for CSG cells. Also it is not clear in [1] whether the reselection to LTE in CELL_FACH state is part of the study or not.
2.4 
Information provided by UE 

It is worth reminding ourselves of the IEs provided by the UE in CELL_DCH mobility when requested to perform the SI acquisition of a CSG/hybrid cell. 
The UE reports:

"Cell Identity" IE

"CSG Identity" IE
"CSG Member indication" IE (indicating member or not reported IE meaning non-member)
The Cell Identity allows the RNC to direct the handover to the correct HNB target cell. Whilst the CSG Identity and membership indication allow for access control.
2.4.1 
Identifying the HNB & Access Control
In CELL_FACH reselection, the target HNB needs to retrieve information about the UE from the cell that it was previously attached to (i.e. the Source Cell).

Identification of the source cell is usually done using the U-RNTI (SRNC Identity, S-RNTI) in the cell update message, but in the case when the source cell is an HNB, the U-RNTI may not be unique (as discussed in [3]) and hence it may not be possible to identify the source HNB to allow the target HNB to retrieve the required information about the UE.
Therefore in the Cell Update message the UE may need to provide additional information, such as the source cell Identity, to allow the target HNB to unambiguously identify the source in order for the HNB to retrieve the UE context information. 
The impact of Access control is especially important when supporting CSG capable UEs access to CSG HNBs. For access control during CELL_FACH reselection there are some options to be considered, which may impact RAN2.

For example, a UE on CSG source cell with CSG Id=1, reselects to a hybrid cell with a CSG Id=2. 

In the above example the hybrid cell needs to identify whether the UE is a member of that hybrid cell for QoS purposes. This could be solved by the UE providing a membership indication (as is used for CELL_DCH mobility).
It should also be noted that the source cell Identity is already known at the UE, and that the UE needs to read SIB3 of the target cell before reselecting (in order to ascertain that the cell is not barred) therefore the UE will have to read the CSG Identity of the target (and can hence  determine its membership)
Therefore there appears to be value in allowing the UE to report the same IEs for CELL_FACH mobility as it currently does the CELL_DCH mobility. However this value is related to procedures defined by RAN3.

2.4 Improvements for other state reselection

The issues described in section 2.3 above are also relevant for UE reselection in CELL_PCH, therefore any improvements done to the cell update message for CSG CELL_FACH mobility could also apply equally for a UE in the CELL_PCH state.
Proposal 4: Send a LS to RAN3 requesting that they determine what information is beneficial to be reported from the UE in order to support CELL_FACH mobility for 3G home access, and additionally whether this could also be beneficial for CELL_PCH.
3
Conclusion
It is proposed that RAN2 discuss the issues raised in this submission and the related proposals. 
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