3GPP TSG RAN WG2 #70bis
 R2-103835
Stockholm, Sweden, 28 Jun - 2 Jul 2010
Agenda Item:
9.3 Home-NB enhancements (RP-091392)
Source: 
Qualcomm Incorporated
Title:  
A solution for event triggered CSG inter-frequency measurements
Document for:
Discussion and Decision

1 Introduction

In RAN2#70 meeting, the topic of event triggered CSG inter-frequency measurements was discussed and many companies felt that:

1. CSG virtual active set (or CSG VAS) size should be kept configurable (and not be restricted to ‘1’) for future support of soft handover [1][2][5]. 

2. Pre-mature triggering of 2x events should be avoided by resetting event 2x TTT whenever CSG VAS is updated with event 1c [3][4][5]
a. This mechanism was proposed to address the case when the soft handover is not supported. In such a case, it is important for the UE to trigger an inter-frequency event only when a particular cell has satisfied the event criteria (as opposed to any of the cells in CSG VAS satisfying the event criteria).
In this paper, we propose a solution that achieves both of the above objectives.
2 Proposed Solution
The proposed solution works in both the cases where soft handover is either supported or not supported.

2.1 When Soft handover is supported
When soft handover is supported, the parameter 'W non-used frequency' would not be set to ‘0’. Existing mechanisms, as used for maintaining VAS for macro cells, would apply. CSG inter-frequency events would be triggered in a way similar to macro cells. 
Proposal-1: When 'W non-used frequency' is not set to ‘0’, existing mechanisms, as used for maintaining VAS for macro cells, would be used for CSG VAS.
Proposal-2: As a consequence of proposal-1, CSG VAS size would be configurable.
2.2 When Soft handover is not supported

The solution recommends the following (a), (b) & (c) to be followed:
a) Set parameter 'W non-used frequency' = 0, for CSG inter-frequency measurements.

a. In the absence of soft handover (which is the case in Release 9), 'W non-used frequency' = 0 allows UE to consider the quality of only the single cell (or the best cell) in CSG VAS for triggering CSG inter-frequency events. This allows support of non-soft handover scenarios even when CSG VAS size is configurable.
b) When 'W non-used frequency' = 0 is set , reset TTT of 2x event when the best cell in the CSG virtual active set changes

a. So, instead of “reseting event 2x TTT whenever CSG VAS is updated”, 2x TTT should only be reset when the best cell in CSG VAS changes. As CSG VAS size is configurable and could be greater than 1, change of a cell other than the best cell is not important since it is not contributing to the triggering of an CSG inter-frequency event.

c) When 'W non-used frequency' = 0 is set,  for the change of best cell within CSG VAS, use hysteresis and TTT of event 1c 

a. At a time, there could be a number of cells present in CSG VAS. Within those cells, the UE needs to pick up the best cell in order to calculate frequency quality estimate for triggering CSG inter-frequency events by using the following formula specified in TS 25.331: 
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In order to avoid the best cell considered by the UE to change suddenly due to fading fluctuations when W=0, this rule mandates the UE to apply hysteresis and TTT of event 1c before making such a change. That is, another cell in CSG VAS cannot be considered as the best cell by the UE unless this another cell has been better than the previous best cell by event 1c hysteresis and event 1c TTT.

It is important to note that rules (b) and (c) are only followed for CSG inter-frequency measurements when 'W non-used frequency' = 0 is set (configuration for the scenario when soft handover is not supported), otherwise they are ignored.

Figure-1 illustrates the working of this mechanism.
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Figure-1: Operation of CSG VAS when W=0 for CSG Inter-frequency measurements
Proposal-3: When 'W non-used frequency' = 0 is configured for CSG inter-frequency measurement, the UE shall reset TTT of 2x event when the best cell in the CSG virtual active set changes

Proposal-4: When 'W non-used frequency' = 0 is configured for CSG inter-frequency measurement, for the change of best cell within CSG VAS, UE shall use hysteresis and TTT of event 1c
To summarize, this solution allows possibility of configuring CSG VAS size greater than one, using the existing VAS methods, when the soft handover is supported. When the soft handover is not supported, this solution addresses the concern of pre-mature triggering of CSG inter-frequency events (using proposals 3 & 4).

3 Conclusion
RAN2 is kindly requested to discuss the above solution, which addresses both soft handover and non-soft handover aspects, for event-triggered CSG inter-frequency measurements and agree to the proposals.
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