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1 Introduction
RAN4 received an LS from RAN2 on HetNet mobility inter-frequency small cell discovery with reduced UE power consumption impact [1]. Discussions took place in RAN4#68  [1-10] and the outcome of further discussions in RAN4#68bis[11-20] was that RAN4 was able to agree a response LS[21] containing some observations on the questions from RAN2, particularly for the inter-frequency measurements of a pure offload layer, where no inter-frequency measurements are assumed necessary for mobility purposes.
Since much of the discussion on feasibility UE measurement requirements relaxation is scenario dependent, we think that it is important to agree on relevant scenarios before performing the detailed analysis for the cases. The purpose of this contribution is to provide a framework for the scenario discussion.

2 Discussion
For inter-frequency measurements we can envisage the following cases
Scenario 1 : Pure offload frequency layer

In scenario 1, there is continuous coverage on frequency f1, and small cells are deployed on a different dedicated frequency f2. In this scenario, intra-frequency mobility procedures are used whenever the UE moves between different eNB operating on f1, and inter-frequency handover may be performed from f1→f2 in the vicinity of the hotspots for offload purposes.
Scenario 2 : Mixture of offload and coverage frequency layers



In scenario 2, there is no longer continuous coverage on frequency f1, and at the macro cell boundary, UEs need to perform interfrequency handover to frequency f3 to stay in coverage. There is still assumed to be a dedicated small cell deployment on frequency f2..

Scenario 3 : Mixed cell types within frequency layers




In scenario 3, on frequency f2, both macro and small cells are deployed. When a UE served on frequency f1 performs inter-frequency measurements, it cannot be predicted in advance whether the UE will detect a small cell or a macro cell. This scenario is described by one operator in [17].
When more frequency layers are considered, there could also be mixtures of scenario 1,2 and 3 occurring simultaneously. Nevertheless, each frequency layer can be characterised by one of the following layer types directly corresponding to the earlier scenario classification:

1. Pure offload layer [This assumes continuous coverage on the intra-frequency layer, or another coverage layer]

2. Coverage layer [This assumes discontinuous coverage on the intra-frequency layer]

3. Mixed offload/coverage layer [This also assumes discontinuous coverage on the intra-frequency layer] 

We think that it is important when considering the feasibility UE measurement relaxations to consider all the possible deployment scenarios, rather than concluding that a particular hetnet scenario is typical. Even if a certain deployment scenario is identified currently to have strong operator interest, this does not preclude future usage of alternative scenarios and if there is an opportunity for significant UE power savings in the alternative scenarios then this is clearly attractive to work on further. Therefore we do not think it is reasonable to focus on only one scenario in RAN4 work on relaxed measurement requirements and the final response to RAN2 LS.
Proposal : RAN4 considers scenarios 1-3 in the final response to RAN2 liaison statement. 
3 Conclusions
In this contribution we discuss scenarios and framework for the discussion on relaxed measurement requirements for hetnet mobility. Three scenarios are identified and each frequency layer can be characterised by one of the following layer types

1. Pure offload layer [This assumes continuous coverage on the intra-frequency layer, or another coverage layer]

2. Coverage layer [This assumes discontinuous coverage on the intra-frequency layer]

3. Mixed offload/coverage layer [This also assumes discontinuous coverage on the intra-frequency layer] 

We think that it is important when considering the feasibility UE measurement relaxations to consider all the possible deployment scenarios, rather than concluding that a particular hetnet scenario is typical. Even if a certain deployment scenario is identified to have strong operator interest, this does not preclude future usage of alternative scenarios and if there is an opportunity for significant UE power savings in the alternative scenarios then this is clearly attractive to work on further. Therefore we think it is reasonable to focus on all scenarios in RAN4 work on relaxed measurement requirements and the final response to RAN2 LS.

Proposal : RAN4 considers scenarios 1-3 in the final response to RAN2 liaison statement. 
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