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1 Introduction
As a part of HetNet Study, we have discussed whether the UE power consumption can be minimized by relaxing the performance requirements for inter-frequency measurements while still maintaining efficient offloading from the macro layer. 
In RAN4#68bis, a response LS on relaxed measurements was agreed in R4-135794. This paper provides some considerations to support the discussion of the response LS and suggests a way forward in RAN2 for future work in this area.

2 Discussion
3 RAN2 aspects for Relaxed Measurements
3.1 Issue #1: Impact to Legacy measurements/Power saving gains 
With respect to feasibility of relaxed measurements for offloading, RAN4 has concluded the following:

RAN4 has identified that the normal measurements performed will not be impacted for those frequency layers where existing minimum measurement requirements (such as intra frequency cell search delay and intra frequency measurement period) are applied, when the configuration of an additional frequency layer with relaxed performance is used purely for offloading purpose. 
In order to avoid any impact to legacy measurements, the number of measurement gaps for legacy measurements cannot be reduced. If the UE is configured with two inter-frequency measurement objects/carrier frequencies, one of which is legacy and one is small cell for offloading, then the UE will need to follow the legacy measurement gap configuration, perform re-tuning and measurements during legacy gap. Even if relaxing inter-frequency measurement requirements could save part of UE’s power, this power saving gain will be limited if legacy measurement gap pattern needs to be maintained.
Secondly, the feasibility is limited to deployments where the additional frequency layer is used purely for offloading purposes. However, some operators have provided their candidate deployment scenarios [1], where small cells share the same frequency resource with neighboring cells. For these mixed cell deployments, the UE cannot know in advance whether a new cell is for offload or coverage, and thus relaxed measurements cannot be applied without affecting mobility performance. Thus, the configuration of relaxed measurements is restrictive, limited to deployments where the operator has the option to reserve a dedicated frequency for offload small cells only. Given the limited time left for this WI, RAN2 cannot define multiple solutions, and thus, should focus on a single solution that works for all operators.
Observation 1: Based on RAN4 observations, the relaxed measurements solution can only address a single deployment scenario (when dedicated frequency layer is available for offload cells) and the power savings gains are quite limited.
Observation 2: Based on RAN4 observations, the relaxed measurements solution will only be useful to a limited number of operators.
3.2 Issue #2: Realization of Relaxed Gap Pattern
Regarding the options provided by RAN2 for realization of relaxed gap pattern, RAN4 has concluded that none of the options seem useful:

RAN4 has had extensive discussions on limitations of options 1-3 for measurements for offloading purposes. The first option is not efficient due to scheduling opportunity loss during unused measurement gaps in the scenario that only offload frequency layer was configured for inter-frequency measurement. The second option is not feasible since UE is not always in DRX and also due to difficulty in defining consistent performance requirements. The third option is also not feasible if UE cannot reuse its settings (eg gain setting) from the previous gap as they become outdated due to very long reoccurrence of gaps.

Before discussing further options for relaxed measurements, RAN2 should consider remaining time and instead focus on other solutions [2] that have been discussed for small cell discovery which are achievable by RAN2 within the remaining time frame.

Observation 3: Based on RAN4 response, none of RAN2 identified options for relaxed measurement configurations seem feasible. Further exploration for relaxed measurement solution does not seem feasible in Rel-12 time frame. 
3.3 Issue #3: Impact to cell detection 
Regarding the impact of relaxed measurements on cell detection, RAN4 has informed us of the following:

RAN4 would like to remind RAN2 that the definition of cell identification delay in TS36.133 includes a measurement period for initial measurement of RSRP/RSRQ. In TS36.133, the requirement of  measurement period for detected cells is also defined separately from cell identification delay requirement. Discussions on this aspect will continue in RAN4#69.

Thus, based on RAN4 discussions, it seems it is not useful to relax only cell detection but not RSRQ/RSRP. RSRQ/RSRQ being part of cell detection procedure will also needs to be relaxed.  Significantly relaxing the cell detection requirements but not the measurement requirements would not considerably reduce the power consumption since the UE anyway needs to tune to the inter-frequency carrier to carry out RSRP and RSRQ measurements. 
It has been assumed in RAN2 discussions that before deciding on an actual handover, the network would want to have received a measurement with legacy accuracy requirements. If a different gap pattern is used for relaxed measurements, in preparation for handover, the UE will have to be reconfigured with legacy gaps in order to obtain this legacy accuracy measurement report. This implies additional delays in the offloading procedure since it will also need to account for reconfiguration to transition from relaxed to normal measurements. From an operator’s perspective, it is expected that the UEs could identify and handover to small cells as soon as possible to obtain high throughput. Defining new relaxed measurements will lead to significantly less offloading opportunities and thruput as the UE will need more time for small cell identification and handover procedure.

Observation 4: Defining new relaxed measurements will lead to significantly less offloading opportunities and throuput as the UE will need more time for small cell identification and handover procedure.
4 Conclusion

This contribution analyzed a number of aspects regarding relaxed measurements, and made the following observations:
Observation 1: Based on RAN4 observations, the relaxed measurements solution can only address a single deployment scenario (when dedicated frequency layer is available for offload cells) and the power savings gains are quite limited.

Observation 2: Based on RAN4 observations, the relaxed measurements solution can be useful to a limited number of operators.
Observation 3: Based on RAN4 discussions, none of RAN2 identified options for relaxed measurement configurations are feasible. Further exploration for relaxed measurement solution will not be feasible in Rel-12 time frame. 
Observation 4: Defining new relaxed measurements will lead to significantly less offloading opportunities and thruput as the UE will need more time for small cell identification and handover procedure.
Based on the observations, it is proposed that RAN2 stops further discussions on relaxed measurements focuses the remaining time on the other solutions for small cell discovery which are feasible in Rel-12 time frame [2].
Proposal: RAN2 should discontinue further discussions on relaxed measurements and focus on other solutions for Rel-12.
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