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1 Background
According to the objective of the WID [1], relaxed inter-frequency measurements for UEs in Non DCH state shall be considered as a solution for small cells discovery and identification in Heterogeneous Networks for co-channel and dedicated frequency deployments.
In this contribution the relaxed inter-frequency measurements for non DCH state is discussed in more details.
2 Discussion
In RAN2#83bis the Inter-frequency measurements were discussed in [2] and [3] in UMTS. Furthermore the relaxed inter-frequency measurements for connected mode were discussed in LTE in [4].
As discussed in [2], in idle, CELL_PCH, URA_PCH or CELL_FACH with 2nd DRX, the UE can perform inter-frequency measurements as background measurements, i.e. with a low frequency and not impacting the UE battery performance significantly. The background measurements are performed according to RAN4 requirements similar to CSG measurements requirements, where the UE measures a small cell PSC which is suitable and the strongest/highest ranked on that frequency, and then the UE re-selects to that cell. For the signaling, similar to CSG, a new "dedicated small cell frequency info" is needed in System Information to guide the UE to a frequency where only small cells are deployed. This would enable slow moving UEs to eventually re-select to a small cell on another frequency when it is inside the coverage area of the small cells, even when the macro cell coverage on the source frequency is good, for example for offloading the macro cell. While a high mobility UE measuring with a low frequency would automatically not re-select to a small cell, i.e. the UE would move out of the small cell before the cell re-selection criteria to these small cells would be satisfied. These inter-frequency measurements that UE performs per cell in the background are intended for off-loading purposes, and can therefore be relaxed, i.e. the UE may take more time to do the relaxed measurements as they do not have to be fast. These requirements would be part of the RAN4 requirements as specified in [5].  
In the figure below, the possible inter-frequency re-selection scenarios are depicted:
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It is assumed that the wanted behaviour is that for a UE moving at low speed, the UE re-selects to a small cell whenever the UE is in the coverage area of a small cell, e.g. the small cell is the highest ranked cell on that frequency or the serving cell is not suitable anymore. Another sub criterion to offload the UE to a small cell is if that UE generates much data or the SINR of that UE is high.

For Inter-frequency measurements for a limited period of time [3], the absolute priority based cell re-selection works per frequency, not per cell, while the UE should perceive the cell reselection to a small cell on another frequency as a normal cell reselection not frequency re-selection. To enable the inter-frequency re-selection it is proposed to indicate in the inter-frequency neighbour information in system information SIB11xxx if relaxed inter-frequency measurements for this cell are applicable. The UE will check the neighbour information list if the cell re-selection criteria to these small cells would be satisfied.  

Proposal 1: In Idle mode, URA_PCH, CELL_PCH or CELL_FACH with second DRX cycle, a REL-12 UE (if supported) shall measure for inter-frequency cells with relaxed measurement requirements, when indicated in the inter-frequency neighbour list information in system information SIB11xxx.
When the UE is moving at high speed, it is more difficult for UE to reselect to small cells due to the limited time for UE to execute the relaxed measurements. Hence, it would be typically more complicated for the UE to select/reselect to the small cells. Even if the UE is capable to select or re-select to small cells, UE would typically have to select to another cell in a short while since UE would pass over the small cell quickly. In order to avoid the unnecessary cell selection/re-selection to small cells and to save signalling overhead, it is preferable to avoid cell selection/reselection to those cells which have been indicated as cells with relaxed measurement requirements when the UE is in high mobility state.. 
Proposal 2: In Idle mode, URA_PCH, CELL_PCH or CELL_FACH with second DRX cycle, when REL-12 UE is in high mobility state, the UE shall not re-select to a cell in intra/inter-frequency neighbour information if relaxed measurements are indicated for that cell.
3 Summary

RAN2 is kindly requested to discuss and agree on the following proposals:
Proposal 1: In Idle mode, URA_PCH, CELL_PCH or CELL_FACH with second DRX cycle, a REL-12 UE (if supported) shall measure for inter-frequency cells with relaxed measurement requirements, when indicated in the inter-frequency neighbour list information in system information SIB11xxx.
Proposal 2: In Idle mode, URA_PCH, CELL_PCH or CELL_FACH with second DRX cycle, when REL-12 UE is in high mobility state, the UE shall not re-select to a cell in intra/inter-frequency neighbour information if relaxed measurements are indicated for that cell.
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