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1 Introduction
During the last RAN plenary meeting in Barcelona, the SI on Scenarios and requirements of LTE Small cell enhancement is completed, so as the corresponding TR [1]. Meanwhile, the new WI proposal, i.e. HetNet mobility enhancements for LTE was also approved [2]. Since certain use cases and scenarios exist in both the small cell enhancement and Hetnet mobility enhancement, the unnecessary duplication of solutions shall be avoided in the small cell enhancement work.  
The paper aims to identify the differences in deployment scenarios and use cases between small cell enhancement and hetnet mobility enhancement. 
2 Discussion
2.1 General
Overall, a main difference between Small Cell SI and the HetNet mobility SI/WI is the larger scope of the Small Cell SI, both in solutions and problems domain.

In hetnet mobility enhancement, the impact of UE mobility and methods for enhanced UE mobility state estimation were discussed in Rel-11, and the corresponding evaluation metrics are HOF performance, RLF performance as well as short ToS. For small cell enhancement, besides the above mentioned metrics, the impact of mobility on the quality of real time service, e.g. interruption time and packet loss should also be considered. 
Conclusion: Besides the evaluation metrics, e.g. HOF, RLF discussed in Hetnet mobility enhancement, the impact of UE mobility to C-plane latency, U-plane latency, interruption times and packet loss should also be considered with optimized mechanism in small cell enhancement SI.
2.2 Deployment scenarios in Hetnet mobility enhancement
In the WI HetNet mobility enhancement, the study focused on the scenarios where small cells are deployed as hotspots for the purpose of offloading users from macro cell.  The hotspot coverage provided by the small cell overlaps with the macro layer and the continuous coverage can be provided. The objective of the WI is to optimize the data offloading potential, so that the data amount transmitted through the small cell layer and the time a UE stays out of the macro layer can be maximized. 

Observation 1: Hetnet mobility enhancement targets on the deployment of small cell (including non-CA and CA cases) with macro coverage for the purpose of offloading. 
2.3 Deployment scenarios in small cell enhancement
With and without macro coverage

Besides the deployment scenarios targeted by Hetnet mobility enhancement, just as mentioned in observation 1, small cell without macro coverage also needs to be considered in small cell enhancement. The UE is not in the coverage of both the macro cell and the small cell simultaneously. 

Observation 2: Besides the targeted scenarios discussed in Hetnet mobility enhancement, small cell enhancement also targets on the deployment of small cell without macro coverage.

Outdoor and Indoor

Same as Hetnet mobility enhancement, both outdoor and indoor small cell deployment are considered. The main consideration on the outdoor and indoor scenarios is the impact to the throughput, mobility, connectivity and power efficiency due to the UE mobility status. 
Ideal and non-ideal backhaul 
In Hetnet mobility enhancement, the impact of backhaul to the mobility performance e.g. handover preparation latency is also considered. However, in small cell enhancement, the mechanism to reduce C-plane/U-plane latency, packet loss and interruption time during mobility also needs to be considered. So the impact of backhaul especially the latency due to signaling exchange and data forwarding between different eNBs should be taken into account. 
Observation 4: The impact of non-ideal backhaul to UE mobility performance, e.g. C-plane/U-plane latency, interruption time and pack loss should be considered in small cell enhancement. 
Sparse and dense
Same as hetnet mobility enhancement, both scenarios with sparse and dense small cell deployment would be considered in small cell enhancement. Furthermore, the scenarios of local area covered by a small cell cluster and smooth future scalability also need to be considered. 
Observation 5: Besides the scenarios with sparse and dense small cell deployment in hetnet mobility enhancement, the local area covered by a small cell cluster and smooth future scalability are also the target for small cell enhancement. 

Conclusion 2: The following different deployment scenarios in small cell enhancement are identified, which are not discussed in hetnet mobility enhancement: 

The deployment of small cell without macro coverage, e.g. The local area covered by a small cell cluster. 

2.4 Different use cases from Hetnet mobility enhancement

Inter-eNB Carrier Aggregation
In hetnet mobility enhancement in Rel-11, handover would be performed when the UE is in the coverage of a small cell even if the small cell is deployed on a different carrier frequency. However, for inter-eNB CA, when the UE is the coverage of a small cell, carriers from the macro eNB and the small eNB may be aggregated to provide traffic together to the UE and the throughput for the UE can be increased dramatically. 
Different intra-eNB CA in Rel-11, the measurements on the frequency of SCells can be pre-configured based on the deployment. Measurement can be easily configured by the network and the SCell management can be performed timely and efficiently without much UE power consumption. eNB can make a good estimation and decision whether to add/remove or activate/deactivate a SCell for the UE based on the measurement report. However, in the case of heterogeneous networks where small cells are on a different frequency from macro cells, it is a more difficult problem to decide whether measurements on the frequency of the small cell need to be configured. If the UE always perform inter-frequency measurement for small cell identification, UE power consumption is a big concern. Although the similar problems also exist in hetnet mobility enhancement and potential solutions are provided in [3], whether the solutions can be used for purpose of SCell management in inter-eNB CA need to be evaluated.  
Conclusion 3: Whether the potential enhancements for improved small cell identification proposed in hetnet mobility enhancement can be used for purpose of SCell management in inter-eNB CA need to be evaluated. 
New Carrier Type

To reduce the control signalling and common reference signalling overhead, to mitigate the interference, and to increase the network power efficiency, New Carrier Type (NCT) has been proposed. 
In Rel-11 additional carrier types for carrier aggregation enhancement, “NCT carrying 1 RS port (consisting of the Rel-8 CRS Port 0 REs per PRB and Rel-8 sequence) within 1 subframe with 5ms periodicity” have been agreed in RAN1. However, whether the RSRP measurement can be handled for the NCT and the bandwidth support of the RS port are under evaluation in RAN4. NCT is also a use case of small cell enhancement, which has not been considered in hetnet mobility enhancement. 
It is observed that the new characteristics of CRS transmission in NCT have been introduced; however, the design of NCT has not complete yet. The measurement frame work for NCT might be different from the normal carrier measurement. We suggest waiting for RAN1/RAN4 progress on NCT to see how to enhance the measurement and cell identification for NCT.  
Observation 6: Inter-eNB CA and NCT are use cases of small cell enhancement which has not been considered in hetnet mobility enhancement. 

Conclusion 4: Wait for RAN1/RAN4 progress on NCT to see how to enhance the measurement and cell identification for NCT.   
3 Conclusion
Based on comparison between the scenarios discussed in Hetnet mobility enhancement and small cell enhancement, we identify several feasible scenarios and use cases specific for small cell enhancement, so that unnecessary duplication of solutions shall be avoided. Following proposals are made:

Conclusion 1: Besides the evaluation metrics, e.g. HOF, RLF discussed in Hetnet mobility enhancement, the impact of UE mobility to C-plane latency, U-plane latency, interruption times and packet loss should also be considered with optimized mechanism in small cell enhancement SI.
Conclusion 2: The following different deployment scenarios in small cell enhancement are identified, which are not discussed in hetnet mobility enhancement: The deployment of small cell without macro coverage, e.g. the local area covered by a small cell cluster
Conclusion 3: Whether the potential enhancements proposed in hetnet mobility enhancement can be used for purpose of SCell management in inter-eNB CA need to be evaluated. 
Conclusion 4: Wait for RAN1/RAN4 progress on NCT to see how to enhance the measurement and cell identification for NCT.   
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