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In RAN #57 meeting, the Study Item for Scenarios and Requirements of LTE Small Cell Enhancements was approved [1] and the deployment scenarios and related requirements have been discussed in details by all companies subsequently. The corresponding TR to describe Scenarios and Requirements for Small Cell Enhancements for E-UTRA and E-UTRAN has been approved in RAN#58 meeting [2]. Meanwhile, two study items about physical layer and higher layer have been established respectively to continue the technical part discussion of it [3, 4].  
In this contribution, we try to discuss some potential issues related to small cell deployment scenarios, and provide our views for higher layer discussion of small cell enhancement. 
Discussion
Coverage Issue of Macro Cell
In TR 36.932[2], it is mentioned that small cell enhancement should target the deployment scenarios as indicated in Figure 1, including the following two cases:
Case 1.Where the UE is in coverage of both the macro cell and the small cell simultaneously
Case 2.Where the UE is not in coverage of both the macro cell and the small cell simultaneously

NOTE 1:	F1 and F2 are the carrier frequency for macro layer and local-node layer, respectively
Figure 1: Deployment scenarios of small cell with/without macro coverage
For higher frequency (e.g. band 41) the continuous coverage of LTE network will be very challenge, especially in indoor and hotspot. Besides, this case also happens in our 2G/3G network, although the band (900MHz and 2GHz) is much lower than band 41. Therefore, case 2 (e.g. small cell cluster) is also be used to improve coverage and throughput, and we think the above two cases should have equal priority.
Proposal 1: Small cell with macro coverage as well as without macro coverage are important scenarios for real deployment, thus both of them should be considered for small cell enhancement.
Backhaul Issues
In [2], ideal backhaul and non-ideal backhaul have been identified respectively as follows:
A categorization of non-ideal backhaul based on operator inputs is listed in Table 1:
Table 1: Categorization of non-ideal backhaul
	Backhaul Technology
	Latency (One way)
	Throughput
	Priority (1 is the highest)

	Fiber Access 1 
	10-30ms 
	10M-10Gbps
	1

	[bookmark: _Hlk340808864]Fiber Access 2
	5-10ms
	100-1000Mbps
	2

	DSL Access
	15-60ms
	10-100 Mbps
	1

	Cable 
	25-35ms
	10-100 Mbps
	2

	Wireless Backhaul
	5-35ms 
	10Mbps – 100Mbps typical, maybe up to Gbps range
	1



A categorization of good to ideal backhaul based on operator inputs is listed in Table 2:
Table 2: Categorization of good to ideal backhaul
	Backhaul Technology
	Latency (One way)
	Throughput
	Priority (1 is the highest)

	Fiber
	2-5ms
	50M-10Gbps
	1



Based on the discussion in scenarios and requirements, there are a number of backhaul technologies which have different latency and throughput range. RAN2 can discuss and consider a reasonable principle/criterion (e.g. a “compromised” backhaul condition or the worst case of the backhaul (e.g. latency is 60ms, throughput is 10Mbps). Then, the corresponding solutions for small cell enhancement based on the principle/criterion are expected to cover all or most of cases of backhaul technologies.
Proposal 2: The backhaul condition should be discussed and determined before discussing the solutions for small cell enhancement.
UE Mobility Issues
As mentioned in [2], for indoor case, only low UE speed (0-3 km/h) is targeted; while in outdoor case, not only low UE speed, but also medium UE speed (up to 30km/h and potentially higher speeds) is targeted.
From our point of view, both of the scenarios are important. In indoor case, almost all UEs are pedestrians, thus 3km/h is sufficient; and in outdoor hotspot case, small cell will deployed for capacity enhancement and offloading such as in the street near the shopping centre, airport, and so on, in this case, 30km/h is sufficient. 
Furthermore, when we evaluate the benefit of UE mobility issue with different speeds for small cell enhancements, the result of HetNet mobility SI could be a good reference [5].
Proposal 3: The mobility issue should be firstly focused on the case that the UE with speed up to 30km/h.
Throughput and Capacity
In [3] it is clearly mentioned that small cell enhancement should support significantly increased user throughput for both downlink and uplink with main focus on typical user throughput and should target the capacity per unit area to be as high as possible, therefore, the solutions to those issues should be identified in further discussion.
Proposal 4: The solutions to throughput and capacity should be identified in further discussion.
Scale Effect of Small Cell
As we all know, the target of the work is to improve the performances of UEs which are under the coverage of small cell from different perspectives, e.g. throughput, mobility, overhead, energy efficiency, etc. To guarantee the target mentioned above, on one hand, we need to provide some enhancements which could support larger bandwidth and better throughput performance for users; on the other hand, it is necessary for us to try to converge on diverse solutions, in that case, the product scale should not be split with multiple solutions to different scenarios. 
Proposal 5: The solutions to small cell enhancement should be converged for different scenarios.
Conclusions
In this contribution, we are trying to identify some key issues which should be paid attention to in further discussion, and some proposals are provided as follows:
Proposal 1: Small cell with macro coverage as well as without macro coverage are important scenarios for real deployment, thus both of them should be considered for small cell enhancement.
Proposal 2: The backhaul condition should be discussed and determined before discussing the solutions for small cell enhancement.
Proposal 3: The mobility issue should be firstly focused on the case that the UE with speed up to 30km/h.
Proposal 4: The solutions to throughput and capacity should be identified in further discussion.
Proposal 5: The solutions to small cell enhancement should be converged for different scenarios.
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