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3GPP study item discussion on RAN shortcut 
Introduction 

This paper discusses current mobile service and traffic trends, and studies limitations of current mobile network to fulfil the ever demanding traffic needs, with the aim to introduce a SA1 study item on RAN shortcut related services.
Motivation of the study

Problem statement:

· Traffic amount is fast increasing

The application and service carried by the mobile network is fast increasing and evolving now. More and more Internet oriented services are migrating towards the mobile network. Integration of the mobile network and the Internet is inevitable because users are demanding more Internet services on mobiles. New types of IP based services including IMS or IP based communication services e.g. conversational HD voice and video, content sharing, presence and so on, mobile business network, mobile location based services, streaming video, P2P sharing, mobile CDN and so on will put pressure on mobile network’s operation and construction.

· Backhaul and core network is under pressure 

Current mobile network PS domain is designed as an access network to the Internet with centralized P-GW as the connection point. This design has an implied precondition that most of the PS domain mobile services are either oriented or terminated in the (mostly fixed) Internet. With the IP services getting mobilized in the so called mobile Internet era, more services are getting both oriented and terminated in the mobile network. But in current LTE design, IP traffic must be directed to a P-GW for the IP routing, causing unnecessary pressure on the backhaul link and the core network.   

· Settlement for transit interconnection is increasing 

Due to the transit settlement model, mobile operators as access network are more likely to pay settlement towards content providing operators i.e. fixed Internet operators for interconnection. With the trend of Internet services getting mobilized, more Internet content will be carried in the mobile network. This will increase the mobile operator’s interconnection cost significantly. Therefore it is necessary for mobile operators to provide new service capabilities such as mobile CDN to facilitate, retain and encourage more traffic inside the mobile network. 
Analysis:
Why we need RAN Shortcut

· Services suitable for RAN shortcut is fast increasing 

Many of the mobile Internet services, e.g. conversational HD video and voice (IMS or non-IMS), mobile business network, SoLoMo services, mobile CDN and more, are localized due to the cluster nature of communications. To detour localized mobile traffic towards a centralized gateway and back is obviously not efficient. If localized traffic can be directly carried to the destination RAN node instead of detoured towards the centralized PGW, the transportation resources e.g. fibre and transportation equipment can be saved. These resources are getting even more precious with the total traffic amount booming.

It is necessary to relieve the backhaul and core network pressure by RAN shortcut. The following Figure 1 captures the main idea of RAN shortcut (I-Net). 
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Fig. 1 RAN shortcut 
Study item scope:

· Transparent or visible RAN shortcut for the end user  

The major driving force for MNO to implement RAN shortcut is to reduce backhaul and core network cost. To make the shortcut transparent or visible to the end user depends on operator policy. However, to expose the shortcut service flow to the user could result new service and business opportunities. Mobile VPN users could pay extra for a RAN shortcut services which could give better QoS and security support. CDN or P2P users could receive charging incentives to select RAN shortcut services which operators more efficient than the detour to core network way. For other services, even the operator can decide to carry out the shortcut procedures transparently, it is still necessary to clarify shortcut-available traffic identification, path selection policies, charging, security and lawful interception requirements. 
· Service aspect of the RAN shortcut

Shortcut services can be transparent or visible to the user depending on operator policy. We would like to study the use cases and scenarios for RAN shortcut related services and catch the potential requirements to the network. For the user visible cases (location base services, mobile CDN, mobile VPN and so on), we would like to collect requirements for service flow, shortcut-available services identification, path selection policies, charging and security issues and so on. For the user transparent cases, we would like to collect requirements from the operators’ view. The requirements could for example include shortcut-available traffic identification, path selection policies, charging, security and lawful interception issues and so on.     

Related work items:

FS_ProSe 

The use case and scenarios for network controlled discovery and communication between UEs for commercial/social use, public safety and network offloading use are studied in FS_ProSe. It has included the discovery and communication scenarios between UEs but has not included UE to server scenarios. The services studied are mostly location based in ProSe. For this proposed SID, services could be located closely or remotely. 
FS_IMS_P2P

The use case and scenario of peer to peer content sharing and distribution is studied in the WID FS_IMS_P2P, resulting TR 22.906. The TR 22.906 suggested that IMS enhancement is necessary to provide operator controlled P2P services. However, due to current RAN and IMS architecture, the content shared between peers must detour towards the core network node. The more the user shares, the higher the backhaul pressure it will cause. Therefore it is necessary to reconsider the impact to network especially the backhaul.  

UPCON

The situation of “user plane congestion due to 3GPP RAN to EPC interface capacity limitation” illustrated in TR 22.805 Section 4.1.4 highlighted the importance of saving backhaul capacity. The scenarios and use cases studied in TR 22.805 is focusing on service differentiation solution. We believe other solutions e.g. RAN routing could also be used to solve the user plane congestion problems.   

Proposal:

A new SA1 study item is proposed for approval. Aim of this proposed study item is to establish use case and scenarios for RAN shortcut related services. It is also necessary to collect the relevant requirements to improve the EPC and E-UTRAN.   

The use cases part of the study will for example include: 

· User visible RAN shortcut service including 

· Mobile VPN with QoS and security support

· Mobile CDN with charging incentives

· User involved optimized path selection (business or consumer)

· Other visible RAN shortcut service cases

· Transparent RAN shortcut service with operator policy involvement 

· Multimedia conversation (e.g. HD video HD voice conversation, with or without IMS)  

· Hot spot e.g. campus and stadium 

· Other transparent operation cases

The differentiation between visible and transparent could be a part of the study item. 

The potential requirements part of the study will for example include:

· Shortcut mode selection requirements 

· RAN shortcut establishment and transmission requirements 

· Interoperability requirements between shortcut mode and normal central controlled mode (handover and mobility)

· Operator service management needs 

· Charging requirements  

· Lawful interception requirements 

· Security requirements 

Deliverables:

TR on RAN shortcut scenarios, use cases and potential requirements

CRs to existing TS could be produced in normative phase. 

CU will introduce a related SID in SA2 accordingly. 

The proposed SA1 Study Item proposal for RAN shortcut is provided in S1-122119. 
