3GPP TSG-RAN WG2 Meeting #77bis
R2-121817
Jeju, Korea, March 26th – 30th,   2012
Agenda item:

10.6
Source:
Huawei, HiSilicon
Title:
Discussion on CELL_FACH enhancement
Document for:

Discussion and approval
1
Introduction
In the RAN3#74 meeting, it was discussed to support of CELL_FACH mobility for HNB. RAN3 sent a LS [1] on CELL_FACH mobility for 3G home access to RAN2 and asked RAN2 to advise RAN3 of the feasibility of providing the functionality outlined above to support CELL_FACH, and to provide the related updates to the TR 37.803. 
In this paper, we discuss RAN2 impact for CELL_FACH mobility to CSG/Hybrid cells support for CSG-capable UE.
2
TP for support CELL_FACH mobility in TR37.803
2.1
Problems to be solved
Non-CSG UEs can only measure the target cells which are included into the NCL (Neighbor Cell List). To support the CELL_FACH mobility, the CSG/Hybrid cells are required to be put into the NCL of the source cell. In this case, the UE can reselect to CSG/Hybrid cells using normal cell reselection mechanism.

CSG UEs can use autonomous search to select/reselect to CSG/Hybrid cells. The autonomous search function is applicable in Idle Mode, CELL_PCH and URA_PCH states, but not in CELL_FACH state. This means that if a CSG/Hybrid cell is not included in the Neighbour Cell List (NCL), a CSG capable UE in CELL_FACH state will not find the neighbour CSG/Hybrid cell. 
In CELL_FACH state, the UE can be required to perform data transfer in the source cell and perform measurements on the target cell at the same time. The UE uses measurement occasions to monitor the inter-frequency/inter-RAT neighbouring cells. Based on the following description in TS 25.133, the UE can only ensure to measure up to 32 inter-frequency neighbour cells using measurement occasion. 

In CELL_FACH state, the UE shall be able to monitor up to

-
32 intra frequency FDD cells and

-
32 inter frequency cells, including

-
FDD cells distributed on up to 2 additional FDD carriers and

-
Depending on UE Capability, TDD mode cells, distributed on up to 3 TDD carriers, and

-
Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers.

-
Depending on UE capability, the UE shall be able to monitor up to 16 intra frequency cells during IPDL gaps.

After the UE performs autonomous search in CELL_FACH, the UE will monitor the target cells included in the NCL and its stored CSG/Hybrid cells. The total number of monitored inter-frequency/inter-RAT cells may be more than 32.
2.2
Possible solutions
Solution 1: The network configures dedicated measurement occasion for autonomous search in CELL_FACH state
For CSG capable UEs, in addition to the normal measurement occasion (MO1), the network configures a dedicated measurement occasion (MO2) for autonomous search in CELL_FACH state. 
In this case, while the autonomous search function is triggered, UEs use the dedicated measurement occasion to select/reselect to CSG/Hybrid cells. The network does not transmission any data to UEs during MO1 and MO2.
Solution 2: CSG capable UEs use autonomous gaps for autonomous search in CELL_FACH state

Autonomous gaps were introduced in Rel-9 to allow UEs to read the system information of inter-frequency/inter-RAT target cells. This mechanism can be re-used for autonomous search in CELL_FACH state. 
In this case, the network does not configure measurement occasions for autonomous search. If the UE is unable to finish autonomous search in the measurement occasions, the UE can abort the data reception from the source cell and create autonomous gap for autonomous search. If network is transmitting data to UE while UE enabling autonomous gap, the data will be lost. The RLC entity in network side can detect the data lost and retransmit the data to UE. Solution 3: The network put all of the CSG/Hybrid cells into the NCL
The network put the PSCs of CSG/Hybrid cells into the NCL. The CSG/Hybrid cells without adjacent relationship can use the same PSC. The PSC numbers for CSG/Hybrid cells can be limited in a Macro cell. In some case, the spare part of NCL can accommodate all of the PSCs for neighbouring CSG/Hybrid cells. 
In this case, the UE is able to perform autonomous search in the measurement occasions in CELL_FACH state.

2.3
Comparison of the solutions
	Aspect
	Solution 1: Network configures dedicated measurement occasion
	Solution 2: UEs use autonomous gaps
	Solution 3: Network put all of the CSG/Hybrid cells into the NCL

	Restrictions
	No restriction
	No restriction
	Only possible for the NCLs that can accommodate all of the PSCs for neighbouring CSG/Hybrid cells.

	Elements Impacted
	UE, RNC
	UE
	No impact

	Data transmission in source cell
	UE can receive all of the data in the source cell.
	UE may abort some of the data in the source cell for autonomous search.
	UE can receive all of the data in the source cell.

	Measurement occasions required
	Two measurement occasions configurations. Source cell can’t transfer any data during the occasions.
	One measurement occasions configuration.
	One measurement occasions configuration.


3
Conclusion
It is proposed to capture the content of chapter 2 of this discussion document into the TR 37.803.
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