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1 Introduction

With the fast development of mobile internet, mobile-to-mobile communication is becoming an important traffic trend. SA1 has already started a SI named ProSe to study proximity-based application requirement [1]. To our understanding, the current mobile network architecture cannot effectively support this new localized traffic trend, which can cause severe core network pressure. This contribution introduces the concept of eNB-to-eNB direct transmission, which is envisioned to facilitate network operators to provide proximity services. 
2 Motivation

Mobile internet is becoming a reality. Statistics show that the number of mobile internet subscribers is going to surpass that of internet users in the near future. In the era of mobile internet, a large portion of data traffic will be generated between mobile UEs. As being studied in the ProSe SI in SA1 group [1], proximity-based applications and services represent a recent and enormous social-technological trend. 
This new prevalent mobile traffic trend will cause deficiency for current 3G/LTE network. The traditional network architecture can be viewed as a “router” which only route data packet from the UE to the destination outside. All data traffic has to be aggregated to the core network, even though that certain data packets may only need to traverse inner cellular network itself, as depicted in Figure 1. When this kind of localized data traffic becomes popular, it will cause severe signalling and data traffic pressure to the core network. 
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3 eNB-to-eNB direct transmission: Scenarios & Benefits
To face the challenges brought about by mobile internet, we propose a solution termed eNB-to-eNB direct transmission to achieve more efficient proximity service provision. The main idea is to enable direct packet exchange/transmission among proximal eNBs to facilitate communication between mobile UEs.
In terms of the location of UEs, there are two kinds of scenarios considered as follows. 

· Intra-eNB direct transmission: As shown in figure 2, if both sender UE and receiver UE locate inside the coverage of one eNB, the data traffic is directly forwarded by intra-eNB transaction.
· Inter-eNB direct transmission: As shown in figure 3, if the sender UE and receiver UE are served by different eNBs capable of direct transmission, , the data transmission is handled via eNB-to-eNB data forwarding.
When there are multiple senders or receivers, the scenarios of one-to-many and many-to-one transmission can also be taken into account. 
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This eNB-to-eNB direct transmission technology is envisioned to have the following benefits:

· Effective transmission resource saving

As shown in Figures 2 and 3, the UE-to-UE data transmission happens in proximity area can directly go through the related serving eNBs without CN involvement. Since there is no need to send data flow to CN, transmission resources at S1 interface can be saved. 

· Flexible implementation and deployment
From implementation perspective, this solution only impacts eNB and the related interfaces between CN, without any explicit UE side change expected. Thus, it is considered as one approach with good implementation feasibility and easy to deploy. 
· Facilitate network control and management
One important problem related to localized service provision is how to achieve effective network control and management. Since the eNB directly participates in connection setup and data transmission procedure, it is considered feasible to maintain controllability and manageability with this solution through certain enhancements. 

· Enlarge coverage for direct proximity service provision
Since the eNB is responsible for relaying proximity-based mobile-to-mobile data packets, the coverage range for direct proximity service provision is expected to be larger compared to device-to-device direct transmission, because UE has limited transmission power and low antenna height. This helps provide a greater variety of peer-to-peer applications which require larger inter-UE distance.  

· Improve the quality of user experience 

With the eNB-to-eNB direct transmission enabled, the mobile-to-mobile communication can select optimal transmission route which can effectively reduce latency and avoid congestion. Moreover, it is possible to enable the deployment of content provision server at RAN level which can further elevate user experience, supposing the eNB can manage end-to-end data application transaction at a later stage. 
· Potential benefit for inter-eNB coordination 

Enabling eNB-to-eNB direct transmission requires enhanced inter-eNB communication capability. This can potentially benefit advanced resource sharing and signal coordination operations between eNBs, e.g.: 
·  CoMP between neighboring eNBs to achieve improved signal quality
·  Baseband resource sharing between eNBs to achieve load balancing and combat the “tidal” effect
4 Summary
In conclusion, this contribution proposes the eNB-to-eNB direct transmission solution which aims to satisfy the transmission requirements for future localized traffic trend. It can effectively save backhaul transmission resources to provide proximity-based mobile-to-mobile applications. Meanwhile, it can achieve larger communication range and better network controllability and manageability. Moreover, it has the potential to further improve network capacity and user experience through RAN level content server deployment and better inter-eNB coordination. 
Finally, we respectfully request RAN3 to discuss the related RAN architecture and interface impact for this eNB-to-eNB direct transmission technology. 
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Figure 3 Inter-eNB case





Figure 2 Intra-eNB case
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