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1 Introduction
A new work item on Home-(e)NB enhancements has been approved at RAN#43 [1]. The main goal of this work item is to meet the requirements set out by SA1 regarding CSG cells in Release 9. In particular, these requirements include active mode mobility to CSG cells and support of hybrid mode access cells.
This document identifies some of the main issues with support of active mode mobility to CSG and hybrid cells.
2 Issues with active mode mobility
Inbound handover to CSG cells has already been discussed during and in between RAN2#61bis (Shenzhen), RAN2#62 (Kansas City) and RAN2#62bis (Warsaw) before it was decided to prioritize efforts on idle mode mobility. At the time the discussions were centered mainly on the relevance of signaling PCI (or PSC) values reserved for CSG cells to the UE, and also on whether additional mechanisms should be defined to facilitate the determination of the CSG cell suitability by the UE (e.g. gaps for SIB1 acquisition). On the first issue, it was decided during subsequent idle mode mobility discussions to signal PCI/PSC values reserved for CSG in SIB4 (LTE) and SIB3/SIB11bis (UMTS) from H(e)NB and optionally macro (e)NB on mixed carriers.
Given the decisions taken for Release 8 one can identify the following issues regarding active mode mobility.
2.1 Detection of CSG or hybrid cell
The first issue is how to ensure that the UE is capable of detecting the PCI or PSC of a CSG or hybrid cell it might be interested in. In case this cell is on the same frequency as the source cell, the problem does not exist since the UE should naturally measure all same-frequency neighboring cell as part of current mobility procedures. 
On the other hand in case the cell is on a different frequency, the UE would need to measure on the other frequency during idle periods. Taking into consideration the more relaxed requirement for inter-frequency mobility (10-30 s) [2], the baseline assumption is that the UE should be capable of timely detecting the cell by measuring during idle periods provided by DRX operation (the measurements being triggered by the autonomous search function).However, this assumption may not hold true when the UE is active during extended periods or when the DRX cycle is short.
Another question relative to the detection of CSG or hybrid cells in active mode is whether a mechanism should be introduced to assist the UE in determining on which frequency(ies) CSG or hybrid cells should be searched for.
Issue 1: Determine if mechanisms are needed to assist inter-frequency detection of CSG or hybrid cells.

2.2 Access control
The second issue is the initial determination of whether a detected CSG or hybrid cell is suitable for the UE. The following basic methods can be identified:
a) UE only measures and reports PCI and network checks suitability

b) UE first determines suitability by acquiring SIB-1 of the cell

Both methods have their own pros and cons. In the first method, one issue is that H(e)NB deployments are not planned, thus the PCI/PSC used by a H(e)NB as well as its location may change unpredictably. As such it is generally not possible that to guarantee that the PCI or PSC can be mapped without ambiguity to a specific CGI (“PCI confusion issue”), or that the eNB would be aware of (or could retrieve) the CGI-to-PCI/PSC mapping at all times. The eNB would for instance need to run its own “fingerprint” algorithm to guess the CGI of a reported cell as a function of the other neighboring cells reported by the UE. Such procedure cannot be error-free and would likely result in a number of dropped calls and/or missed handovers when the network picks the wrong CGI. The eNB would also need to be aware (or be able to retrieve) the list of UEs allowed in a certain CSG, which increases network complexity. On the other hand, the advantage of this approach is that the impact on the UE is minimal.
In the second method, the main difficulty is the need for the UE to acquire SIB-1 of a neighbour cell which could potentially be a suitable CSG or hybrid cell. Such acquisition needs to be completed rapidly in the intra-frequency case. The following possibilities may be envisioned:
1) Only attempt SIB-1 acquisition during natural idle periods created from DRX operation

2) Attempt SIB-1 acquisition during additional gap periods created by the eNB
3) Attempt SIB-1 acquisition during periods while eNB may be transmitting (thus possible data loss)

Depending on which of the possibilities is adopted one would achieve different trade-offs between handover speed, signalling load and service disruption. A major benefit of this method is that it entirely eliminates the PCI confusion issue. 
Issue 2: Determine whether initial suitability check is performed by network or UE. 

3 Conclusion
This document discussed the following issues with active mode mobility:
Issue 1: Determine if mechanism is needed to assist inter-frequency detection of CSG or hybrid cells.

Issue 2: Determine whether initial suitability check is performed by network or UE. 

InterDigital would be glad to discuss these issues further and assist in the appropriate documentation of any decision.
4 References

[1]
RP-090351, “Support of Home NB and Home eNB enhancements RAN2 aspects”, Huawei, Alcatel-Lucent.
[2]
3GPP TS36.300, “E-UTRAN Overall Description; Stage 2”, v8.7.0.


1/2
2009-03-16

