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1. Introduction
In RAN #58 meeting, Rel-12 study on scenarios and requirements of LTE small cell enhancements (SCE) was completed, and TR was approved [1]. Figure 1 shows a conceptual figure representing small cell deployment scenario. In [1], target scenarios of SCE are further described from the following viewpoints.
· With and without macro coverage
· Outdoor and indoor
· Ideal and non-ideal backhaul
· Sparse and dense
· Synchronization
· Spectrum
· Traffic
· Backward compatibility
Taking all the aspects into account, a number of small cell deployment scenarios could be considered for study. Nevertheless, it is felt that we would need to further clarify and limit target scenarios in order to efficiently conduct the technical discussions in SCE SI. There was offline discussion among 15 operators mainly focused on small cell migration scenarios. This document provides a summary of offline discussion together with the operators’ views, and then gives further clarification in order to facilitate the study.


Figure 1 – Deployment scenario of small cell in [1].

2. Summary of Operators’ Discussions
The operators’ discussions for SCE scenario and migration are summarized below.
· General view
· There are many kinds of small cell deployment scenarios and small cell migration patterns
· Operators show an interest in all scenarios, co-channel/frequency-separated, with macro coverage/without macro coverage scenario.
· Operators show an interest in the scenario with coordination between macro-small cells
· On the potential technical solutions, in general the group should try to converge on solutions that can be applied to different scenarios as much as possible
· LTE carrier plan
· Technologies to be treated in SCE SIs should be band agnostic in principle. 

3. Target Deployment Scenarios for Rel-12 SCE
3.1	Proposed Target Scenarios
There are many kinds of small cell deployment scenarios and small cell migration patterns. On the other hand, we should limit target scenarios necessary for the technical discussions in SCE SI. Therefore, we propose to identify and provide limited and simple target scenarios in RAN WG1 for smooth progress of SCE studies. Figure 2 shows the proposed target small cell deployment scenarios. Detailed assumption of each target scenarios for the study, e.g. small cell density, indoor/outdoor, should be also decided in RAN1. In addition, the followings are the further consideration points that are identified by summary.
· Coordination between macro and small cells should be considered in the scenarios since this is one of the fundamental aspects to study technologies for SCE


  
Figure 2 – Example of target small cell deployment scenarios.
Note:
· Scenario #1: Co-channel deployment between small cells and macro cell
· Scenario #2: Frequency separated between small cells and macro cell and macro cell is present for coordination
· Scenario #3: Macro cell is absent for coordination between small cells and macro cells
· All scenarios assume coordination via ideal or non-ideal backhauls (including wireless backhaul, e.g., over-the-air) between macro and small cell are necessary if macro cell are present.

3.2	Definitions of Scenarios #1 - #3
For reference, the definitions of Scenarios #1 - #3 are given below.
· Scenario #1
· Small cells are deployed in the same carrier as Macro cell
· The carrier is likely to be the first one or two carriers for LTE deployments
· It is assumed that only one or two carriers are available at the initial stage of LTE deployment 
· Therefore, co-channel deployments are likely to be adopted
· Carrier aggregation could be used with the possibility that the number of carriers in Small cell is different from Macro cell, e.g., F1+F2 on one layer and F2 on another layer
· Assume some coordination between Macro and Small cells via ideal or non-ideal backhauls (including wireless backhaul)
· When Macro cell coverage is not available, small cell should also operate as a stand-alone cell
· Small cell can coordinate within a small cell cluster via ideal / non-ideal backhaul (including wireless backhaul, e.g., over-the-air)
· Assume the number of Small Cells per Macro cell can be higher than 4 (Assume multiple small cells are adjacent with each other considering the dense small cell deployment)
· Potential technical features to be studied and evaluated in Rel-12 and beyond: Co-channel deployments should take into account the interference between R12 signal/channels defined for Small Cell Enhancement and R8/9/10/11 signal/channels, Enhanced coordination for dense small cells, Dual connectivity, Further enhanced SON, Further enhanced MDT and Significant energy saving
· Techniques which are specified for frequency-separated deployments might be applied to co-channel deployments

· Scenario #2
· Small cells are deployed in a carrier different from Macro cell
· The 2nd or 3rd LTE carriers may be used as a small-cell-dedicated carrier especially for high traffic area so as to quickly deploy small cells
· Note that these carriers could be used for Macro cell as well, e.g. in the earlier/later stage or in rural area
· Assume some coordination between Macro and Small cells via ideal or non-ideal backhauls (including wireless backhaul)
· Small cell can coordinate within a small cell cluster via ideal / non-ideal backhaul (including wireless backhaul, e.g., over-the-air)
· When Macro cell coverage is not available, small cell should also operate as a stand-alone cell
· Assume the number of Small Cells per Macro cell can be higher than 4 (Assume multiple small cells are adjacent with each other considering the dense small cell deployment)
· Potential technical features to be studied and evaluated in Rel-12 and beyond: Dual connectivity with Macro cell and Small cell such as Inter-eNB CA, Mobility/Discovery enhancement, Enhanced coordination for dense small cells, Further enhanced SON, Further enhanced MDT, Significant energy saving

· Scenario #3
· Small cell is deployed as a stand-alone cell, which means UE can camp on the cell without macro coverage.
· Small cell could be deployed in some areas where coverage of macro is not present
· Small cell can coordinate within a small cell cluster via ideal / non-ideal backhaul (including wireless backhaul, e.g., over-the-air)
· Potential technical features to be studied and evaluated in Rel-12 and beyond: standalone carrier enhancement for higher frequency without considering legacy UE; mobility enhancement, Further enhanced SON (e.g. for very easy network planning, user deployment, CSG, …), etc.

· For all scenarios
· Small cells should be able to be operated in a backward compatible way, so that legacy UEs can access a small cell as a legacy cell 
· NCT could be the preferred solution in some cases, e.g. for frequency bands where legacy UEs are not present.

4. Conclusion and Way Forward
In this contribution, we presented the operators’ views on small cell enhancement and provided further clarification. There are many kinds of small cell deployment scenarios and small cell migration patterns.. Thus, we will propose the following way forward for SCE target scenarios based on the operators’ discussions.
· We identified and provided three target scenarios (see Fig. 2) for smooth progress of SCE studies.
· Detailed assumption of each target scenarios for SCE study, e.g. small cell density, indoor/outdoor, should be decided in RAN1.
· Coordination between macro and small cells should be considered in the scenarios (where small cells are within the coverage of macro cell) since this is one of the fundamental aspects to study technologies for SCE.
· NCT can be considered for all scenarios. Their introduction should be justified by sufficient gain, and motivation to introduce NCT for each scenario should be clarified. 
· On the potential technical solutions, in general the group should try to converge on solutions that can be applied to different scenarios as much as possible
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Common solution for scenario #1, #2, #3
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