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Capability and performance requirements
The enhancements shall focus on cell capacity i.e. achievable user throughput and system throughput in typical coverage situations and with typical terminal configurations, including terminals with 2 RX antennas and supporting a single CC. 
Performance metrics including improvements in comparison to Rel-11, supported capacity with given density of small cells, capacity per unit area (bps/km2) and typical user rate (e.g., 50% CDF or geometric average) can be used for further evaluation.


8.1


System performance


· 
· 
· 
· 
· 
Small cell enhancement should support significantly increased user throughput for both downlink and uplink with main focus on typical user throughput (e.g. 50% and, for coverage limited scenarios, 
5% point of CDF of the user throughput), given a reasonable system complexity. Actual quantitative requirements can be determined in succeeding study items on physical and higher layer enhancements.
Consistent user experience over the coverage area is highly desirable. Small cell enhancement should keep the fairness of the user throughput for both downlink and uplink in a scenario, where user distribution is “dynamically” changing.
Small cell enhancement should target the capacity per unit area (e.g. bps/km2) to be as high as possible, for a given user distribution
, and considering
 
a reasonable system complexity.


The small cell enhancements should evaluate the impact of the actual backhaul delays
 and provide solutions 
with the aim of improved system performance. Other aspects, for example service quality of VoLTE (e.g. MOS score
) and delay/jitter impacts on services (video streaming, video calls, .etc
.), could also be addressed in follow-on studies
.
8.2
Mobility performance


· 
· 
· 
Small cell enhancement should support mobility which is required for the deployment scenarios described in clause 6.1.
Small cell enhancement should support mobility which is required for the future spectrum use in higher frequency bands (e.g.: more available spectrum and wider bandwidth). 
Small cell enhancement should minimize the core network impacts caused by mobility when feasible.
 

Small cell enhancement should support mobility for flexible coverage conditions described in clause 8.3.


For UEs being served on a macro
 layer and for the targeted
 mobile speeds up to 30 km/h
, small cell nodes on a different frequency layer need to be discovered, and potential mobility
 to small cell node performed, in a timely manner and with low UE power consumption in a situation when the UE moves into the coverage area of the small cell layer.

Mobility across densely deployed small cell nodes, and between macro and small cell on the same frequency layer, should be targeted
 with good performance for mobile speeds up to 30 km/h. 

Real-time services should be supported in small cell enhancement. The impact of mobility between small cell nodes and between small cell and overlaid macro nodes

 on quality (e.g. interruption time, packet loss) should be less than or equal to that provided by Release 10/11 E-UTRA/E-UTRAN.
Small cell enhancement should consider techniques and mechanisms to reduce C-plane/U-plane latency and packet loss during mobility between macro cell nodes and small cell nodes, as well as between small cell nodes compared to Release 10/11 E-UTRA/E-UTRAN. 
Mobility enhancements considered under the future technical Study Item should be relevant to the deployment scenarios described in clause 6.1. Further enhancements which are not covered by other SIs/WIs (e.g., Hetnet Mobility) should be considered, and duplicated work should be avoided.
8.3
Coverage performance

· 
· 
Small cell enhancement coverage should be sufficiently/ flexible
 for both uplink and downlink to support a variety of deployment scenarios described in clause 6.1. 



�We would like to stress that performance enhancements should be achieved for the typical user and therefore consider also the form factor and RF capabilities of terminals.


�The duplication information of section 8 and section 8.1 is better to be avoided.


�QoS metrics like packet loss and latency should also be considered.


�For consideration


�For consideration


�We'd like to better understand how these metrics interrelate and how to use them.  Is our understanding correct that 5% throughput is intended to address the coverage limited case, and that 50% throughput is a higher priority, since enhancements shall focus on cell capacity?


�The Intel wording seems to be more accurate


�It appears that the original sentence promotes only dense deployments.


�Dense or sparse small cell deployment would depend on user/traffic distribution. We suggest to modify the paragraph to: “Small cell enhancement should target the capacity per unit area (e.g. bps/km2) to be as high as possible, for a given user/traffic distribution and considering a reasonable system complexity.”


�This is technical solution, not requirements. Can be addressed in follow-on Sis if necessary


�Deleted to reflect comments


�Some delays listed here are small, and some others do not belong to backhaul. A general description will be fine.


�No need for specific technical solutions here.


�For consideration


�For consideration


�To capture AT&T comments


�The main metrics of mobility performance need to be clarified in this section. The necessity of defining some new mobility performance metrics for small cell besides these defined in Rel.10/Rel.11 need to be further discussed.


�Level of core network impact can be decided after studying the potential technologies for small cell enhancement.  


�Pantech think that this paragraph could be covered by section 7 core network aspect. We don't have strong opinion wheter or not this could be removed. However, we could think about merge this paragraph with section 7 core network aspect if it is needed.


� When coverage varies, mobility is robust.


�We suggest to highlight the different cases for mobility here, since sparse and dense may be difficult to define.


�Removed for consistency


�Removed for consistency


�To align with Clause 6.1.2


�Mobile speed is missing from this paragraph for inter-frequency layer case. So ‘up to 30km/h’ is added to align with the next paragraph on intra-frequency layer case.


�If RRH is used for small cell, “handover” may not be appropriate. So, we propose to keep “mobility”.


�To align with Clause 6.1.2


�This part should be updated later considering another email discussions (Leftover)


�The impact of mobility between small cell nodes as well as between small cell node and macro cell node should be less than or equal to that provided by Rel.10/ Rel.11.


�Small cell ((macro cell mobility becomes important in the sparse  deployment case. As stated in Section 7.2, mobility within small cells and between small cells and macros should both be good.


�The meaning of “dynamically flexible” is not clear to us. In our understanding, the “flexible” can realized by dynamically switching on/off small cell nodes, or by dynamically adjust the transmission power of small cell nodes.


�Can be moved to Clause 6.1.4


�In our view, this paragraph would be more suitable in deployment-related section.
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