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In RAN2#82 meeting, a common understanding has been achieved that the backhaul characteristics is the main issue affecting protocol architecture solution. In this contribution, we provide the backhaul characteristics in practical network from some operators’ perspective. Furthermore, the impacts on small cell enhancement solutions brought by non-ideal backhaul are also analysed.
Discussion 
Some operators current backhaul status
Figure 1 depicts some operators’ 3 layer-circular network architecture. In PTN access circle, the backhaul capacity is about 1Gbps, where one MeNB or SeNB connects to one PTN node. All the data transmitted to PTN access circle needs to be transferred to the aggregation site in PTN aggregation circle. As there are multiple PTN access circles connecting to one PTN aggregation circle, the throughput requirement of PTN aggregation circle is much higher than that of PTN access circle.  In this case, the backhaul capable of 10Gbps transmission is deployed in our PTN aggregation circle. Similarly, one L3 PTN core circle corresponds to multiple PTN aggregation circles, and all the data needs to be transmitted to L3 PTN core for routing. Hence, even higher backhaul capacity is required in L3 PTN core circle. Currently, the backhaul capacity of L3 PTN core circle is also about 10Gbps. However, Wavelength Division Multiplexing (WDM) technique is applied in the backhaul of L3 PTN core, which significantly improves the backhaul capacity to satisfy current backhaul capacity requirements. 
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Figure 1: CMCC’s network architecture.
In many cases, the backhaul bottleneck is the key problem to expanding the network deployment. These backhaul characteristics play important roles on coordination between small cells and macro cells. In Rel-10/11, extensive works were done based on the assumption of ideal backhaul, e.g., CoMP and CA. Meanwhile, system optimization and/or enhancement for the deployment with non-ideal backhaul are without sufficient studies but with practical use. Generally, we find the packet loss rate and in-sequence delivery probability are not big issues in our deployed network. In this case, only latency and throughput characteristics are analysed. 
For non-ideal backhaul, the typical latency in the network is less than 20ms and the throughput ranges from 1Gbps to 10Gbps. Non-ideal backhaul can be applied in the X2 interface between two MeNBs. Moreover, it is also assumed to be used between MeNB and SeNB or between two SeNBs. 
Backhaul impacts on Small Cell Enhancement
If inter-node carrier aggregation is applied, there will be a challenging requirement on the backhaul capacity in PTN access circle. Thus, the network architecture of R12 small cell enhancement should be carefully considered.
· Location of router function:
As shown in Figure 2, the router function of U-plane data is located in L3 PTN core circle. In this case, when the UE transmits UL data via small cells, the UL data needs to be transferred by SeNB to the L3 PTN core for routing. Then, the UL data can be routed to MeNB for data aggregation. After aggregation, the UL data is transferred to L3 PTN core by MeNB again. Hence, the same U-plane data are transmitted 3 times in PTN access circle based on our current network architecture. In other words, the throughput on PTN access circle is about 3 times as that of convention network. 
For example, assuming that there are 6~8 MeNBs connecting to each PTN access circle, and there are 10 small cells under each MeNB. If the throughput of each small cell is 100Mbps, the total throughput in PTN access circle may be up to 18~24Gbps, which is far beyond our current backhaul capacity. As a result, the bearer splitting architecture from MeNB cannot be supported by the 3 layer circular network architecture. Therefore, in R12 small cell enhancement, the bearer splitting architecture from core network should be supported, which naturally avoids the problem of repeated data transmission. However, this architecture will inevitably introduces some standardization impacts on the core network, so it is suggested that SA2 should be informed for further study on the possible impacts. 
Proposal 1: 
a) At least the bearer splitting architecture from the core network should be supported in R12 small cell enhancement from RAN3’s perspective.
b) If the core network bearer splitting architecture is agreed, it is suggested that RAN3 should sent LS to SA2 to study the impact on core network brought by this new architecture.
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Figure 2: The throughput on the PTN access circle.
. 
Conclusions
Based on the discussion, our proposals are provided as follows:
Proposal 1: 
c) At least the bearer splitting architecture from the core network should be supported in R12 small cell enhancement from RAN3’s perspective.
d) If the core network bearer splitting architecture is agreed, it is suggested that RAN3 should sent LS to SA2 to study the impact on core network brought by this new architecture.
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