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1. Introduction

In RAN2#59 meeting at Athens, the behaviour of UE to detect accessible CSG cell in idle mode was discussed and described in [2]. The proposed UE behaviour in [2] was to satisfy one of the agreed requirements in [1] where the UE shall have a higher priority for camping and connection establishment to accessible CSG cells as compared to other macro cells. 

In this document, we propose to ask CT1 whether association of accessible CSG cell tracking area to multiple tracking areas is feasible and to propose that UE behaviour described in [2] be included in 36.304.
2. Discussion
As [1], UE needs to prioritize accessible CSG cells for camping and connection establishment as compared to surrounding macro cells when in the vicinity of the CSG cells. However if current UMTS cell reselection procedure is used, accessible CSG cell may never be detected under good macro cell coverage as the Sintraseach/Sintersearch threshold criteria is not triggered. In view of this, the following UE behaviour in [2] was proposed:
The UE contains a list of accessible CSG cells tracking area IDs and their corresponding frequencies. When UE enters a macro cell of tracking area which is not part of the multiple tracking areas of the previous cell, it will perform a tracking area update procedure.
· If an accessible CSG cell resides in the tracking area which the UE enters, the tracking area update response message will contain the tracking area ID of the accessible CSG cell. 

· The accessible CSG cell tracking area ID in the tracking area update response message serves as an indication to the UE to begin accessible CSG cell search. If no such cell is found, UE will search again after T seconds e.g. 300s.
· UE may not measure the frequency layer of a CSG cell for the next Ts if it cannot find the accessible CSG cell.
· During the search for accessible CSG cell, UE will ignore the Sintersearch threshold or Sintrasearch threshold criteria depending on whether the CSG cell frequency is different from the serving cell frequency. 

· Sintersearch will be ignored if CSG cell and serving frequencies are different else Sintrasearch is ignored.

Based on the above proposal in [2], UE battery consumption may be large if the number of tracking areas configured to UE is huge. The scenario can be illustrated as follows:

In Figure 1, UE receives multiple tracking areas TA 1, TA 2, TA 3 and TA 4 which is the accessible CSG cell tracking area. UE will begin to periodically search for the accessible CSG cell which in the current scenario, it is still significantly far away from the accessible CSG cell. It will be more power efficient for UE if TA 4 is associated to TA 3 so that the UE only starts searching when UE has entered TA 3.
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Figure 1 Tracking Area Update Scenario
In order to support the above behaviour, two alternatives have been identified:

a) UE stores relationship of the accessible CSG cell tracking area identity and the identity of tracking area in which the CSG cell tracking area is in. 

b) NAS signaling informs UE of the relationship.

Proposal 1: To ask CT1 whether the behaviour to associate CSG tracking area to the tracking area that it resides in, is required. 

Proposal 2: CSG cell search or prioritization concept based on [2] to be added to 36.304 as in the Text Proposal section.

Cell reselection behaviour as proposed in Proposal2 is already supported in UMTS except for multiple TA concept. In order to avoid introducing different solution between UMTS and LTE, we propose RAN2 also discusses to apply proposal2 except for multiple TA part to UMTS.

Proposal 3: To ask RAN2 discusses to apply the same behaviour in UMTS in order to avoid different solution. 

Conclusion

In this contribution, we proposed the following:
Proposal 1: To ask CT1 whether the behaviour to associate CSG tracking area to the tracking area that it resides in, is required. 

Proposal 2: CSG cell search or prioritization concept based on [2] to be added to 36.304 as in the Text Proposal section.

Proposal 3: To ask RAN2 discusses to apply the same behaviour in UMTS in order to avoid different solution. 
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Text Proposal to 3GPP TS 36.304
5.2
Cell selection and reselection
5.2.1
Introduction
Different types of measurements are used in different RATs and modes [FFS] for the cell selection and reselection. The performance requirements for the measurements are specified in [10] and [11].

The NAS can control the RAT(s) in which the cell selection should be performed, for instance by indicating RAT(s) associated with the selected PLMN, and by maintaining a list of forbidden registration area(s) and a list of equivalent PLMNs. The UE shall select a suitable cell based on idle mode measurements and cell selection criteria.

In order to speed up the cell selection process, stored information for several RATs may be available in the UE.

When camped on a cell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a better cell is found, that cell is selected. The change of cell may imply a change of RAT. Details on performance requirements for cell reselection can be found in [10] and [11].
In the event when the UE receives a tracking area update response message carrying the tracking area identity of an accessible CSG cell, UE may start searching for the accessible CSG cell.

The NAS is informed if the cell selection and reselection results in changes in the received system information.
…
5.2.4.1 Measurement rules for cell intra-frequency re-selection
5.2.4.1
Measurement rules for cell re-selection  
The measurement rules below apply in RRC_IDLE, UE shall search for all cells on the same frequency. Following rules are used by the UE to limit needed measurements by the UE:
If SServingCell > Sintrasearch, UE may choose to not perform intra-frequency measurements. 

If SServingCell <= Sintrasearch, UE shall perform intra-frequency measurements.
The measurement rules below apply for CSG cells in RRC_IDLE. If UE receives a tracking area update response message carrying the tracking area identity of an accessible CSG cell, UE may start searching for the accessible CSG cell. During the search for the accessible CSG cell,

(a) If the accessible CSG cell frequency is other than the macro cell frequency, UE will ignore Sintersearch threshold.

(b) If the accessible CSG cell frequency is the same as the macro cell frequency, UE will ignore Sintrasearch threshold

5.2.4.3
Highest ranked cells with cell reservations, access restrictions or unsuitable for normal camping

For the highest ranked cell (including serving cell) according to cell reselection criteria specified in subclause 5.2.3.4, the UE shall check if the access is restricted according to the rules in subclause 5.3.1.

If that cell and other cells have to be excluded from the candidate list, as stated in subclause 5.3.1, the UE shall not consider these as candidates for cell reselection. This limitation is removed when the highest ranked cell changes.
If the highest ranked cell is an intra-frequency or inter-frequency cell which is not suitable due to being part of the "list of forbidden TAs for roaming" or belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider this cell and other cells on the same frequency, as candidates for reselection for a maximum of 300s. If the UE has to perform an any cell selection procedure any limitation shall be removed.
If the highest ranked cell is an inter-RAT cell which is not suitable due to being part of the "list of forbidden LAs for roaming" or belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider this cell as a candidate for reselection for a maximum of 300s. If the UE has to perform an any cell selection procedure any limitation shall be removed.
If the highest ranked CSG cell is not suitable due to being inaccessible, the UE shall not measure the frequency layer of CSG cells for next [TBD] s. 
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