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1 Background
During RAN2#84 the introduction of a cell specific Time To Trigger (TTT) was proposed [1], [2] which could be beneficial for small cell deployment scenarios. From the RAN2 discussion it was not clear what are the possibilities and limitations of the existing signalling to configure TTT per measurement configuration or to use the Cell Individual Offset. It was proposed: 

· Agree that for the next meeting, we need to investigate and compare with what we have today and to verify if anything is needed in RAN2 (or other groups) and to consider inter-freq. Also to investigate if there are other methods to achieve similar improvements (e.g. CIO).
  In this contribution the existing measurement configuration options are discussed further. 
2 Discussion
2.1 Existing measurement configuration options

The NW can configure up to 16 measurement configurations per UE, unless the UE signals "Extended measurements ID support". In the latter case, the UE supports up to 32 measurement configurations. Support for 32 measurement configurations is an optional UE capability introduced in REL-9 (although it has been discussed to couple this capability to DC-HSUPA where the NW may configure independent measurements on the secondary uplink frequency). 
The TTT is generally used to filter out natural variations in the measurements such that the measurement event is triggered correctly, i.e. indicates the period of time during which the event condition has to be satisfied before sending a Measurement Report. Possible TTT values are (0, 10, 20, 40, 60, 80, 100, 120, 160, 200, 240, 320, 640, 1280, 2560, 5000) ms. A TTT can be configured for measurement events on intra-frequency, inter-frequency, iRAT, TVM and intra-frequency on secondary uplink carrier. The intra-frequency and inter-frequency are the interesting measurements in the context of small cell deployment, and will be considered further in the following text. 
For intra-frequency and inter-frequency a TTT for all possible events can be configured, i.e. events 1A, B, C, D, E, F, G, H, I (intra-frequency) and events 2A, B, C, D, E, F (inter-frequency). Furthermore it is possible to configure "cells for measurements" explicitly for both intra-frequency and inter-frequency measurements, i.e. a subset of the intra-frequency/inter-frequency cells in the CELL_INFO_LIST. If "cells for measurement" are configured, the UE shall only consider the monitored set cells indicated in "cells for measurements". If "cells for measurements" are not configured, the UE shall consider all cells in CELL_INFO_LIST for measurements. If the triggering condition includes active set cells, then the UE shall consider all cells in the active set cell, irrespective of cells indicated in "cells for measurement". See section 8.4.0 in TS 25.331:
If the IE "Cells for measurement" has been included in a MEASUREMENT CONTROL message, only monitored set cells explicitly indicated for a given intra-frequency (resp. inter-frequency, interRAT) measurement by the IE "Cells for measurement" shall be considered for measurement. If the IE "Cells for measurement" has not been included in a MEASUREMENT CONTROL message, all of the intra-frequency (resp. inter-frequency, inter RAT) cells stored in the variable CELL_INFO_LIST shall be considered for measurement. The IE "Cells for measurement" is not applicable to active set cells e.g. when the triggering condition refers to active set cells, the UE shall consider all active set cells in the CELL_INFO_LIST for measurement irrespective if these cells are explicitly indicated by the IE "Cells for measurement".

When the UE transitions into CELL_DCH the UE continues to use the CELL_INFO_LIST as populated from reception of SIB11/SIB11bis/SIB12. When the UE receives a MEASUREMENT CONTROL message the CELL_INFO_LIST is updated according to the content of the MEASUREMENT CONTROL message. 
2.2 Use of existing measurement configuration to configure different TTT for small cells

Based on the description in section 2.1 of the existing measurement configuration options the NW can configure a different TTT in two measurement configurations for a separate set of cells (e.g. macro cells and small cells) indicated in "cells for measurements". However some restrictions exist when the triggering condition includes cells in the active set. 
Observation 1: For inter-frequency measurements the NW can configure a different TTT in two measurement configurations for a separate set of cells (e.g. macro cells and small cells) indicated in "cells for measurements".
However in case of intra-frequency measurements there is a restriction, i.e. the triggering condition should not include active set cells. The intra-frequency measurement events for which typically only monitored set cells are configured are event 1a and event 1e. 

Observation 2: For intra-frequency measurements for which the triggering condition does not include active set cells the NW can configure a different TTT in two measurement configurations for a separate set of cells (e.g. macro cells and small cells) indicated in "cells for measurements" 

For the intra-frequency measurements for which the triggering condition includes active set cells "unnecessary" measurement reports will be generated because the "cells for measurements" are not considered for active set cells, i.e. all cells in the active set are considered when the triggering condition includes active set cells. However there is a possibility for the NW to filter out these events, which is exemplified in an example for event 1b below:

Measurement configuration for event 1b with short TTT for small cells:

· Measurement identity 1 and Cells for measurement {set of small cells}
Measurement configuration for event 1b with TTT for macro cells:

· Measurement identity 2 and Cells for measurement {set of macro cells}

In case the NW receives a measurement report for measurement identity 1 triggered by a macro cell, the NW can ignore this event. In case the NW receives a measurement report for measurement identity 2 triggered by a small cell, the NW can ignore this event. 

Observation 3: For intra-frequency measurements for which the triggering condition includes active set cells the NW can configure a different TTT in two measurement configurations for a separate set of cells (e.g. macro cells and small cells) indicated in "cells for measurements", and filter out measurements events based on measurement identity and the cell that triggered the event in case the cell that triggered the event is not included in the "cells for measurements".
With the deployment of small cells, and to support measurement configurations for small cells as discussed in this contribution, the number of measurement configurations is expected to increase. Currently the UE can support up to 16 measurement identities. In REL-9 the measurement identity range was extended to 32, with the additional independent measurements on the secondary uplink for DC-HSUPA in mind. However this feature "Extended measurements ID support" was made optional. It is proposed to discuss the need to support extended measurement IDs in small cell scenarios in REL-12.
Proposal 2: Discuss the need to support extended measurement IDs in small cell scenarios in REL-12
3 Summary

RAN2 is kindly requested to discuss the existing measurement configuration options to configure different TTT value for small cells. Based on the evaluation of the existing measurement configuration in chapter 2 it is concluded that the existing measurement configuration is sufficient to enable a different TTT for small cells and macro cells if needed: 
Proposal 1: The existing measurement configuration is sufficient to enable a different TTT for small cells and macro cells if needed. 

Proposal 2: Discuss the need to support extended measurement IDs in small cell scenarios in REL-12
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