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1 Introduction
The scenarios of small cell deployment are quite diverse, as captured in TR36.932 [1]. The most challenging aspect of different scenario would be different, and therefore one might consider developing different solution/enhancement for different scenarios. However such a fragmented solution for each diverging scenario seems not desirable …[TBS] 
This paper discusses which scenario(s) should be (de)prioritized or considered to be a baseline for further investigation and evaluation for small cell enhancements.

2 Discussion
2.1  “With and without macro coverage”
Two scenarios in terms of presence of overlaid macro coverage, as captured in TR36.932 are:
1.
Where the UE is in coverage of both the macro cell and the small cell simultaneously
2.
Where the UE is not in coverage of both the macro cell and the small cell simultaneously
The principal motivation of deploying small cells is to offload traffic from macro cell, i.e. the main offloading benefit can be observed only when the offloading small cell is collocated with offloaded macro cell. When macro cell and small cell are not collocated, we could only expect the second-hand benefit of coverage filling from deploying small cells for the area where macro coverage is limited or unavailable. In this sense, the first scenario seems more important than the second. 
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Figure1. Collocated and non-collocated small cells with macro layer
It is expected that some enhancement for network architecture and mobility procedures or other RRM procedures may be considered to maximize the benefit from small cell deployments. Whether or not the overlaid macro cell is present on top of small cells highly affects the possible network architecture which enables the operations of small cells in an optimal way. The optimal network architecture for each scenario would be expected to be different. For example, the existence of overlaid macro cell would motivate to devise enhanced network architecture and/or enhanced mobility procedures, by e.g. utilizing the macro cell as control plane anchor with small cell(s) as user data transmission path, whilst the absence of overlaid macro cell could not justify such an enhancement. 
Therefore, in case those two scenario above are competing, it is proposed that the first scenario being prioritised over the second, i.e. 

Proposal 1 When the priority of scenarios in terms of the presence of colocated macro coverage is to be decided, the collocated small cell deployment with a macro cell is prioritized over non-collocated small cell deployment

Note that the proposal1 does not differentiate the priority between small cell deployment on the same layer of macro cell and that on different layer.
2.2  Co-channel small cells with collocated macro layer.
Now we assume that all UEs are Rel-12 UEs in Figure 2.
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Figure 2. Co-channel small cells on F2 with collocated macro layer
· 
Scenario of UE1: Anchored connection is at macro cell, and supplementary connection is at small cell on different layer.

( This is CA-like configuration that aggregates macro cell and small cell on different layer. This scenario is one of primal interest for small cell enhancement. 
· 
Scenario of UE2: Anchored connection is at small cell. No supplementary connection. 

( This is the case when UE is quite close to small cell. If there are many small cell deployed, this case may happen quite often. So it is beneficial in terms of offloading benefit for UE to be connected to small cell. 
· 
Scenario of UE3: Anchored connection is at macro cell, and supplementary connection is at small cell on the same layer. 

( Considering co-channel interference, the benefit of this kind of aggregated connections on the same frequency does not seem quite beneficial. Furthermore intra-frequency cell aggregation is not supported in Rel-11 CA.
· 
Scenario of UE4: Anchored connection is at small cell, and supplementary connection is at other small on different layer. 

( There is no real benefit for UE to have anchored connection on small cell, rather than macro cell. I.e., no performance benefit, compared to scenario of UE1 is identified. So this scenario is not important. 
Proposal 2 For the scenario of co-channel small cells with collocated macro layer, small cell enhancement should consider the aggregation scenario of UE1. 
Proposal 3 For the scenario of co-channel small cells with collocated macro layer, small cell enhancement should consider the scenario of UE2. 
Proposal 4 For the scenario of co-channel small cells with collocated macro layer, small cell enhancement should not consider the aggregation scenario of UE3. 
Proposal 5 For the scenario of co-channel small cells with collocated macro layer, small cell enhancement should not consider the aggregation scenario of UE4. 
2.3 Non co-channel small cells with collocated macro layer.

Now we assume that all UEs are Rel-12 UEs in Figure 3.
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Figure 3. Non co-channel small cells on F2 with collocated macro layer
· 
Scenario of UE5: Anchored connection is at macro cell, and supplementary connection is at small cell on different layer

( same comment as for the scenario of UE1

· 
Scenario of UE6: Anchored connection is at small cell. No supplementary connection. 

( This is the case when UE is only covered by small cell coverage. This scenario is quite important to keep UE connectivity. 
· 
Scenario of UE7: Anchored connection is at small cell, and supplementary connection is at macro cell.

( No benefit is identified, compared to scenario of UE5. So this scenario is not important. 
Proposal 6 For the scenario of non-co-channel small cells with collocated macro layer, small cell enhancement should consider the aggregation scenario of UE5. 
Proposal 7 For the scenario of non-co-channel small cells with collocated macro layer, small cell enhancement should consider the scenario of UE6. 
Proposal 8 For the scenario of non-co-channel small cells with collocated macro layer, small cell enhancement should not consider the scenario of UE7. 
2.4 “Outdoor and indoor”
So fat we have not identified any issue which fairly motivates prioritization between outdoor small cell deployment and indoor deployment scenario. The one consideration is that the max UE speed which each scenario would support is different, but it seems that this consideration is not the factor for prioritization of scenarios but the minimum requirements that should be commonly applied for all small cell deployment scenarios. 

No proposal.
2.5  “Spare and dense”
So far we have not identified any different requirements for spare small cell deployment and dense small cell deployment, other than the necessity of aggregation point (e.g. small cell gateway –like HeNB GW- for scalable small cell deployment). The impact to RAN2 of utilizing small cell gateway, if introduced, is expected to be very limited. 

No proposal.
2.6  “Backward compatibility”
Now we assume that all UEs in Figure 4 below are pre-Rel-12 UEs. Some UEs are CA-capable (UE1 and UE4) and some UEs are not (UE2 and UE5). The scenario of UE3 is not currently supported. 
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Figure 4. Co-channel small cells on F2 (left) and Non co-channel small cells on F2 (right)
As already captured in TR 36.932, it is quite desirable for small cells to allow legacy UEs to camp on, because such a backward compatibility allows mild protocol enhancement and integration of small cells into legacy network. For co-channel deployment, such a backward compatibility is essential, because otherwise the non-backward small cells become nothing more than interference sources to legacy UEs. 

Proposal 9 Backward compatibility of small cells, i.e. allowing legacy UEs to camp on, is the baseline for small cell enhancements SI.  
2.7 “Ideal and non-ideal backhaul”
The offloading opportunities with small cells are in proportion to the number of deployed small cells, and this scalability of small cell deployments is largely affected by the cost required for installation and operation of backhaul supporting small cells in real field. To enable small cell deployment in cost-efficient manner, it is in general essential to be able to avoid ideal assumption for network infra-structure like backhaul requirements. 

The typical backhaul performance that can be considered for small cell enhancement determines how close coordination can be assumed or achieved between macro and small cell, and in this sense, the typical backhaul requirement is expected to highly affect the possible enhancement of network architecture, protocol extension and user/control plane signalling design for optimized small cell deployment.

So it is our opinion that, when backhaul requirement is discussed, the utilization of non-ideal backhaul should be prioritized, i.e. ideal backhaul should not be assumed to be prerequisite for small cell deployments. Otherwise the success of small cell deployment would be endangered. 

Proposal 10 The utilization of non-ideal backhaul is primarily considered, i.e. ideal backhaul should not be assumed to be prerequisite for small cell deployments
Note that the categorization of ideal/non-ideal backhaul is already captured in TS 36.932. It is FFS what performance of non-ideal backhaul should be considered to be typical or minimum for small cell deployment. 
3 Proposals

Regarding which scenarios should be (de)prioritized for small cell enhancement SI, we propose:
Proposal 1 When the priority of scenarios in terms of the presence of colocated macro coverage is to be decided, the collocated small cell deployment with a macro cell is prioritized over non-collocated small cell deployment

Proposal 2 For the scenario of co-channel small cells with collocated macro layer, small cell enhancement should consider the aggregation scenario of UE1. 
Proposal 3 For the scenario of co-channel small cells with collocated macro layer, small cell enhancement should consider the scenario of UE2. 
Proposal 4 For the scenario of co-channel small cells with collocated macro layer, small cell enhancement should not consider the aggregation scenario of UE3. 
Proposal 5 For the scenario of co-channel small cells with collocated macro layer, small cell enhancement should not consider the aggregation scenario of UE4. 
Proposal 6 For the scenario of non-co-channel small cells with collocated macro layer, small cell enhancement should consider the aggregation scenario of UE5. 
Proposal 7 For the scenario of non-co-channel small cells with collocated macro layer, small cell enhancement should consider the scenario of UE6. 
Proposal 8 For the scenario of non-co-channel small cells with collocated macro layer, small cell enhancement should not consider the scenario of UE7. 
To enable mild protocol evolution and sustainable connectivity for legacy UEs, it is also important to be able to assume that:
Proposal 9 Backward compatibility of small cells, i.e. allowing legacy UEs to camp on, is the baseline for small cell enhancements SI.  

And for low cost deployment, it is essential to be able to assume that: 
Proposal 10 The utilization of non-ideal backhaul is primarily considered, i.e. ideal backhaul should not be assumed to be prerequisite for small cell deployments
4 Reference

[1] TR 36.932 v12.0.0, Scenarios and Requirements for Small Cell Enhancements.
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