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1
Introduction

During the RAN3#69 meeting, couple of issues related to the support of the Cell FACH mobility for HNBs discussed in [1]. One of the main blocking issues for the progress of Cell FACH mobility highlighted is the extent of support of Cell FACH mobility for CSG UEs from RAN2 point of view. Based on the discussions in RAN3#69bis meeting, RAN3 decided to send LS to RAN2 for clarification. In our understanding, RAN2 has discussed the LS during the previous RAN2 meeting (RAN2#71bis) and official agreed LS reply can be found in [6]. In this contributions, support of Cell FACH mobility in the context of reply LS from RAN2 has been discussed.
2
Description

Following statement is mentioned in sub-clause 7.2 of TS 25.367 – “The cell reselection criteria described in this section is applicable when the UE is in the following call states: Idle Mode, Cell_PCH and URA_PCH states, but not Cell_FACH, unless otherwise stated” 
In order to understand the background of the Cell FACH handling for the CSG UEs we need to analyze two important points
· Cell Reselection mechanism in RRC connected mode and Idle mode: In UMTS, from network point of view UE in Cell FACH state handling is very close to Cell DCH state unlike other RRC states CELL_PCH, URA_PCH states which are more close to Idle mode. In the CELL FACH state, dedicated radio bearers are established for the UE, also the mobility in CELL FACH is called connected mode mobility and UE context is transferred from source to the target like Cell DCH mobility. Conversely, similar to the Cell DCH state, SRNS Relocation is also performed in the Cell FACH state. While in the Cell PCH and URA PCH states, no bearer is established and if the UE moves from one Cell to other cell or one URA area to other UE context is not transferred.   
On the other hand, from the UE point of view, the UE behaviour in Cell FACH state is like Idle mode as UE performs the cell reselection same as Idle mode UEs (not handover). 
In release -8 autonomous search function for cell reselection discussed for CSG UEs. In this context, autonomous search function in Cell FACH state was also discussed by RAN2.  Because of the above mentioned behaviour i.e. from the network point of view Cell FACH state is more like connected mode and that also related to the fact that FACH measurement occasions are short (i.e. not sufficiently large to perform autonomous search function), it was decided that autonomous search function for cell reselection is not performed by CSG UEs in Cell FACH state.  That means, CSG UE in Cell FACH state will perform the cell reselection using the legacy mechanism i.e. it will reselect the cell if the target cell is configured in the neighbouring cell list. The cell reselection mechanism for CSG UEs in Cell FACH state is adequately described in TS 25.304. 
Observation 1: RAN2 already discussed and concluded (in release-8) that autonomous search for CSG UEs in Cell FACH state is not used for cell reselection. The CSG UEs in Cell FACH state will perform cell reselection based on the neighbouring cell list and these mechanisms are adequately described in TS 25.304.
· Release-9 enhancements for CSG UEs for the support of inbound mobility: Followed by the above, we need to analyse the release-9 mechanism (proximity indication) introduced for the CSG UEs for the inbound mobility. As mentioned in sub-clause 8 of 25.367, Handover to a HNB/HeNB is different from the normal handover procedure in three aspects:

Proximity Estimation: Based on UE implementation, that it is near a CSG or hybrid cell whose CSG ID is in the UE’s CSG whitelist, the UE may provide to the SRNC an indication of proximity.

PSC/PCI Confusion: due to the typical cell size of HNB/HeNBs being much smaller than macro cells, there can be multiple HNBs/HeNBs within the coverage of the SRNC that have the same PSC/PCI. This leads to a condition referred to as PSC/PCI confusion, wherein the SRNC is unable to determine the correct target cell for handover from the PSC/PCI included in the measurement reports from the UE. PSC/PCI confusion is solved by the UE reporting the cell identity of the target HNB/HeNB.
Access Control: Access control is done by a two step process, where first the UE reports the membership status based on the CSG ID received from the target cell and the UE’s CSG whitelist, and then the network verifies the reported status.
So, from the RAN2 point of view, broadly following steps are performed by the release-9 CSG UEs for inbound mobility. For simplicity only intra frequency case is discussed in this paper. Please note that for inter-freq and inter-RAT cases additional steps performed and require additional delays.
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Figure 2-1 Intra-frequency Measurement Procedure of CSG and Hybrid cells (refer TS 25.367)
Step 1: Measurement control [Measurement type = CSG Proximity indication]
Step 2: Measurement Report [CSG Proximity Indication]
Step 3: Measurement Control [CSG Intra-freq cell info, Intra-freq SI Acquisition]

Step 4: UE reads SI and sends Measurement Report [Cell Identity, Membership Indication]
Looking closely at the above steps it can be envisioned that there are significant steps and time taken before the source RNC can correctly identify the target CSG cells before initiate handover (Step-5). That is practically possible only if the UE’s source cell is macro (large size cells). 
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Figure2-2: Release-9 inbound mobility (Proximity based) mechanism for CSG UEs
There is an additional restriction on the sending the successive proximity indication i.e. between sending two proximity indications UE needs to wait for 5 secs [3, sub-clause 14.7a.4] after it transmitted the entering and leaving indications. Note that due to small cell size very frequent handovers (mostly due to radio conditions) are expected in case of enterprise deployments so above restriction (i.e. 5 sec wait) is difficult to realise.
Thus, we can deduce that release-9 proximity indication based mechanism for inbound mobility is designed keeping in mind that the source cell is a macro cell (i.e. large size cell) i.e. assuming that (a) significant time available for measurements and handover once UE detects the proximity of its home cell and (b) only few (or perhaps one) home cell for the UE in the proximity.
On the other hand, enterprise deployments scenario is specific use cases in which there would be properly configured set of HNBs within the small area that share the same CSG as the serving cell. Because of the small cell size of the source HNB and the way proximity indication and fingerprint concept works, release-9 proximity indication based inbound mobility cannot be applied for HNB to HNB mobility.  In other words, neighbouring cell list needs to be configured (even for CSG UEs) at the serving HNB for enterprise mobility. 
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Figure2-3: Typical enterprise deployment and mobility scenario
Observation 2: The release-9 mechanism (proximity indication) for inbound mobility for CSG UEs is basically designed for macro to CSG mobility. In the enterprise deployments (HNB to HNB) mobility, it is still required to configure the neighbour cell list and even CSG UE relies on this list for enterprise mobility.
At this point, it is worth mentioning that Cell FACH mobility in release-10 is only limited to address HNB to HNB mobility i.e. not macro to HNB mobility and vice versa.  Subsequently, looking at the above two observations it is obvious that in both the Cell DCH and Cell FACH HNB to HNB mobility scenarios require that the CSG/Hybrid cells are included in NCL at the source HNB for the enterprise (HNB to HNB mobility). 
Observation 3: There is nothing pending for the support of HNB to HNB mobility in Cell FACH for CSG UEs from RAN2 point of view. It can work in the same way as Cell DCH case i.e. rely on the NCL for enterprise mobility. 

Based on the above discussions and observations, it is proposed that:

Proposal 1: RAN3 shall continue the standardisation of Cell FACH mobility for the enterprise case (HNB to HNB) as part of release-10 WI as there is nothing pending or incomplete from RAN2 point of view.
3
Conclusions and Proposals

Observation 1: RAN2 already discussed and concluded (in release-8) that autonomous search for CSG UEs in Cell FACH state is not used for cell reselection. The CSG UEs in Cell FACH state will perform cell reselection based on the neighbouring cell list and these mechanisms are adequately described in TS 25.304.
Observation 2: The release-9 mechanism (proximity indication) for inbound mobility for CSG UEs is basically designed for macro to CSG mobility. In the enterprise deployments (HNB to HNB) mobility, it is still required to configure the neighbour cell list and even CSG UE relies on this list for enterprise mobility.
Observation 3: There is nothing pending for the support of HNB to HNB mobility in Cell FACH for CSG UEs from RAN2 point of view. It can work in the same way as Cell DCH case i.e. rely on the NCL for enterprise mobility.  
Based on the above discussions and observations, it is proposed:

Proposal 1: RAN3 shall continue the standardisation of Cell FACH mobility for the enterprise case (HNB to HNB) as part of release-10 WI as there is nothing pending or incomplete from RAN2 point of view.
4
References

[1]R3-102633 Discussion on the Access Control for Cell FACH mobility (Huawei)
[2]R3-103029 LS on Clarification for Cell_FACH mobility of CSG UEs
[3] TS 25.331 RRC Protocol specification
[4] TS 25.304 User Equipment (UE) procedures in idle mode and procedures for cell reselection in connected mode
[5] TS 25.367 Mobility procedures for Home Node B (HNB); Overall description; Stage 2
[6] R2-105956 Reply LS on Clarification for Cell_FACH mobility of CSG UEs
_1350129916.vsd
Macro Cell


Home Cell


Step1: Measurement Configuration (Proximity)


Step2: UE sends Measurement Report (Proximity)


Step 3: Measurement Control (SI reading)


Step4:UE sends Measurement Report (SI, membership)


Other CSG cells in dense deployment  and PSC confusion exists



_1350131490.vsd

_1350126359.vsd
UE


SRNC


5. Handover processing [6]
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