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1 Introduction

New SI “higher layer study of small cell enhancements in RAN2/3” is approved in RP-122033. The objective of the SI is quoted below;
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towards the core network.

 

-

 

Measurement
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In this contribution, following issues are discussed;
Issue 1: What is the dual-connectivity?

Issue 2: As a mean to achieve the dual-connectivity, would intra-ENB CA be enough?

2 Discussion
Issue 1: What is the dual-connectivity?
Literally, dual-connectivity would mean that UE is connected to two cells. Because the SI is about small cell enhancement, one of them should be a small cell and the other would be a normal macro cell.
There would be many possible ways to realize the dual connectivity;
· Two complete RRC connections; one with the macro cell and the other with the small cell;
· Active RRC connection with one cell and suspended RRC connection with the other cell;
· Carrier Aggregation with the macro cell and the small cell.

In the phase of feasibility study, we don’t need to set threshold very high in selecting studying topic. However, it has been often observed that SI/WI with wide scope ends up with almost nothing. We believe it is necessary to have clear priority in our mind in the course of the feasibility study to avoid such sterility.
Carrier Aggregation is already well standardized for the last two releases. It seems to have the potential to increase the throughput and the mobility robustness, both of which would be main target of the dual-connectivity. So our first proposal is;

Proposal 1: The starting point of the dual-connectivity is carrier aggregation.  
Issue 2: only intra-ENB CA or inter-ENB CA also?
Carrier Aggregation so far has been built on the principle that all the aggregated cells are governed by a ENB (i.e. intra-ENB CA). With the introduction of small cells, the need to aggregate cells across the different ENB is growing. Assuming that we don’t deviate drastically from what we have today, backhaul delay between the macro cell and the small cell seems to suggest that inter-ENB CA is unavoidable. 
<Table 1> 
[image: image2.emf]Backhaul Technology Latency (One way) Throughput Priority (1 is the highest)

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

Fiber Access 2 5-10ms 100-1000Mbps 2

DSLAccess 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


As shown in the table 1 captured from 36.922, the backhaul latency is well exceeding HARQ RTT. If the intra-ENB CA is deployed with such big backhaul delay, HARQ operation in the small cell may not work at all. It is also not clear whether scheduling in the ENB would work properly if the decision is made in advance by the amount of backhaul delay.  

Proposal 2: Both intra-ENB CA and inter-ENB CA should be considered.
3 Conclusion
We suggest following two with the hope that RAN2 will channel its effort to the right direction in discussing small cell enhancement and dual-connectivity.
Proposal 1: The starting point of the dual-connectivity is carrier aggregation.

Proposal 2: Both intra-ENB CA and inter-ENB CA should be considered.
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