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1. Introduction

In RAN2#84, RAN2 discussed the relaxed measurements to inter-frequency small cell discovery for non-DCH UEs in [1], RAN2 agreed to show the gains in the UE and the NW need (use case) for the UE to be able to reselect to the inter-freq small cells that relaxed measurement can bring. 
This paper has further discussions on the use case of relaxed measurements in inter-frequency small discovery for non-DCH UEs, and tries to suggest the further way forward for the next step.

2. Discussion

2.1 Motivation of the non-DCH UE offloading to the inter-frequency small cell
The main intention of deploying small cells is to offload the traffic to the small cell for the throughput gain, therefore the motivation is strong to do the inter-frequency small cell discovery for the CELL_DCH UE since the CELL_DCH UE generally has high PS traffic volume. Also the CELL_DCH offloading is controlled by the network based on certain policies, e.g., the network could select the UEs only with the high PS traffic load and lower speed as the offloaded target. 

For non-DCH UEs, no strong motivation is seen for the offloading because there should be low traffic volume in CELL_FACH state or even no traffic ongoing in idle or PCH state, and the offloading gain is not seen for the throughput. If UE reselects to the inter-frequency small cell and CS call is established then it may counter the inter-frequency handover, the CS service experience is impacted. Therefore the non-DCH UE should camp on the macro cell as much as possible since the macro cell provides the continuous coverage.
Observation 1: No strong motivation is seen for the offloading of non-DCH UE to inter-frequency small cell.
2.2 Analysis of offloading case for the relaxed measurement

If it could be reached a consensus on the motivations for the offloading non-DCH UEs to inter-frequency small cell, relaxed measurement was proposed as the main mean to achieve that goal. However, before the discussion of the relaxed measurement for the inter-frequency small cell discovery, the application cases should be analyzed firstly, since the small cell could be deployed on a dedicated frequency layer or on the same frequency layer as the macro cell.

1) The dedicated frequency for the small cell
If the small cells are deployed for the offloading purpose and the network could use the highest priority indicator for the frequency. The measurement period (i.e. 60s) is relaxed already compared to the normal measurement. UE could reselect to the small cell based on the frequency priority measurement mechanism. It is not necessary to introduce the relaxed measurement unless the 60s is not considered relaxed enough.
Observation 2: For dedicated frequency deployment, small cell discovery could be done through setting dedicated frequency as high priority layer.
2) Co-channel deployment - The small cell and the macro cell deployed on  the same frequency layer
If UE needs to be offloaded to the small cell then the network could also set the higher priority for the frequency of the small cells. UE could use the frequency priority measurement. When the small cell is detected then UE could reselect to the small cell based frequency absolute priority. Here the potential problem is, if the frequency layer is of low priority but still the network would like to prioritize small cell reselection, then the question comes down to if there is such a case that the frequency layer is of low priority but still the network would like to prioritize small cell reselection, if such a case does exist, then relaxed measurement towards small cell could be considered.

Observation 3: for co-channel deployment, the question comes down to if there is a case that the frequency layer is of low priority but still the network would like to prioritize small cell reselection.
According to the analysis above, it is not seen a strong use case in which the relaxed measurement is needed.
Proposal 1: It is proposed RAN2 to discuss the use case for relaxed measurement.
2.3 Overview of the offloading with the relaxed measurement solution
The section assumes if relaxed measurement is to be used, what are the potential issues and corresponding solutions. 

Since the relaxed measurement is proposed to solve the inter-frequency small cell discovery, UE triggers the relaxed measurement for the small cell when the radio quality of the serving cell is higher than the pre-defined level. UE should reselect to the small cell if UE finds a suitable inter-frequency small cell. The relaxed measurement could be applied to the idle/PCH/FACH state.
Some relaxed inter-frequency measurements for cell reselection can be implemented as the following options:
1) UE applies the extended existing measurement period for the frequency of the small cells.
The small cell provides the smaller coverage than the macro cell, the detectable probability of the small cell is lower than the macro cell. In order to reduce the battery consumption for the discovery, the relaxed measurement period could be defined larger. 
For example, it could be defined as (TMeasurement_Inter * N), where N is the total number of layers with the relaxed measurement indicator. The TMeasurement_Inter could be based on the DRX cycle, or it could be the value higher than 60s.
2) Based on the UE implementation, UE applies the autonomous gap to the relaxed measurement on the specific frequency. 
The UE autonomous search function, per UE implementation, determines when and/or where to search for the small cells based on the DRX cycle if there are small cell in the inter-frequency layer.
Compared to 1), option 2) is a best effort solution although it is simple, however the performance is out of control, and RAN4 might be involved to evaluate the new relaxed measurement requirement.
Proposal 2: It is proposed RAN2 to discuss the relaxed measurement solutions for the Non-DCH UE offloading if it is agreed to be used.
3. Conclusions

This contribution mainly discussed the small cell discovery and identification for non DCH UEs, and the following proposals were given:
Proposal 1: It is proposed RAN2 to discuss the use case for relaxed measurement.
Proposal 2: It is proposed RAN2 to discuss the relaxed measurement solution for the Non-DCH UE offloading if it is agreed to be used.
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