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1 Motivations for the Work
1.1 Rapid Mobile Traffic Growth

Currently, mobile data traffic is experiencing explosive development and operators networks are more and more being pressured. Based on our network statistics, mobile data traffic has increased 81 times in the past 5 years as indicated in Figure 1, however, the ARPU was decreased 18% in the same period. Therefore, there is great imbalance between the mobile data traffic growth and operator’s revenue. In order to cope with this, we should introduce well-designed technologies, e.g. small cell enhancement, NCT, etc., as well as trying to exploit potentialities of operators’ current networks. Therefore, how to fully utilize the operator’s networks to carry the increased load should be well studied.
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Figure 1. The Revenue Compared with Mobile Data Traffic Growth
Observation 1: How to fully utilize the operator’s current network resources to handle the trend of data traffic explosion should be carefully studied. 

1.2 Various Network Services 

At the same time, all operators should simultaneously deal with diverse types of services and requirement, see figure2, in parallel with the development of mobile internet applications. Various requirements for system design due to diverse services and devices will be addressed, such as: how to handle the signaling load brought by flourishing OTT services; how to differentiate different types of M2M UEs; how to solve the problems brought by emerging services e.g. cloud computing. Therefore, how to bear those services with the most appropriate network (RAT), not only for guaranteeing user experience, but also for improving the resource efficiency of operators, should be well studied.
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Figure 2. Various Services in Near Future
Observation 2: How to bear diverse services with the most appropriate network (RAT) should be studied. 

1.3 Parallel Administration of Multiple Coexistent RATs

Actually, almost every network operator possesses two or three coexistent networks (RATs) that are operating at the same time. But with the current different network architecture, it is very difficult to provide access to users who are interested in high-speed data traffics and various kinds of services. The coexistence of Multiple RATs (e.g. 2G/3G/LTE/WiFi) introduces many problems for operators as follows:

· Burdened maintenance and difficult operation with multiple RAT’s management system, e.g., complicated configuration of network parameters;

· Degraded user experience, such as delay and power consumption due to interoperability between different RATs /modes; non-transparent network to user (e.g. manual user operation of WiFi);

· Imbalanced and low resources utilization of different RATs;

· Low efficiency of spectrum utilization for static spectrum re-farming between legacy RAT and new RAT, due to traffic load change; 
Therefore, it will be beneficial to consider a general solution to optimize Multi-RATs coordination from RAN perspective.
Observation 3: it is beneficial to consider a general solution  to optimize Multi-RAT coordination from RAN perspective.
2 On-going Inter-RATs Works and necessity of a new Study Item
In 3GPP, there are several projects related to Multi-RATs interworking. In this section, we try to briefly introduce the status quo of current study items, provide some explanations on the need for a new study item and expectations on what can be covered by it. 
2.1 On-going Inter-RAT Works
· RAN Enhancements for UMTS/HSPA and LTE Interworking 

In this study item, the potential improvements for UMTS/HSPA and LTE interworking from RAN perspective is studied, with the target to optimize inter-RAT handover procedure delay and signalling load, as well as, improve inter-RAT load balancing between UMTS/HSPA and LTE networks in general, and UMTS/HSPA macro and LTE hotspot deployments in particular. 
· WLAN/3GPP Radio Interworking
In this study item, the LTE-WLAN and UTRA-WLAN interworking procedures addressing the issues, e.g. under-utilized WLAN, suboptimal user experience, and unnecessary WLAN scanning, are studied. This kind of RAN level enhancements for WLAN interworking may improve user experience, provide more operator control, guarantee better access network utilization and reduce OPEX. In this study, the air-interface related to RAN2 are being discussed, however, how the RAN get information (e.g. capacity of WLAN backhaul) of WLAN or related information to improve user experience is out of the scope of the study item.
· Similar Study in NGMN

Besides the study in 3GPP, NGMN is also conducting some Inter-RATs works in which NGMN has considered to introduce a new radio controller (RC) node for Multi-RAT (GSM, UMTS, LTE, WiFi, ...) to allow flexible multi-RAT access/mobility/resource management. This kind of mechanism could provide flexible RAT selection, joint radio operation and joint mobility management.

2.2 Potential expectations from new Study Item
Based on the studies mentioned above, we consider the possibility to start a study on a new general solution to consider all existing (and alternatively potential future) RATs, with appropriate flexibility and scalability. The study should meet the following basic requirements:

· Service aware traffic steering to different RATs to provide consistent user experience and user satisfaction, e.g. by connecting to Multi-RATs (e.g. WiFi and LTE).

· Multi RAT joint radio resource operation[1] for an operator, especially between LTE and GSM, which provides the operator a smooth transition from GSM to LTE, while still keeping basic GSM coverage for e.g. voice or GSM M2M services. Similar migration and spectrum sharing scenarios may also exist for UMTS and LTE.
· Scalability of adding new RAT from core network perspective;

Nevertheless, since there have been a lot of discussions about some aspects of optimization/interworking between different RATs,  the study should avoid conflict/overlapping with current existing studies. Furthermore, the new study should try to reuse as much as possible their procedures, messages, etc. which has already been defined. The study should consider scenarios and requirement different from the existing SI/WI, for example with the introduction of the potential new network entity with existing specified interfaces:
· In the case of UMTS/HSPA and LTE interworking, the optimization solutions still require too much inter-RAT signalling and/or the solutions are sometimes vendor specifics. Within the new study item, multi-RAT joint operation is expected to happen with less signaling via core network, while no impact on the user experience. 
· The current LTE/UMTS ((WiFi SI works consider solutions for LTE ((WiFi and UMTS((WiFi separately. If we can coordinate eNB, RNC and AP/AC at the same time, we may consider traffic steering among them without impacting the already defined solutions. The consequence of this study could also take potential mobility enhancement into consideration.
· Further, the study item on multi RAT joint radio resource operation can deal with low resources utilization of different RATs without involving the core network.
Proposal: RAN should consider starting a new Study Item on multi-RAT coordination to meet the requirements mentioned above.
3 Conclusions
In this contribution, we provide the requirements for a new Study Item, on multi-RAT coordination, and we kindly ask RAN to consider approving this new SID.
4 Reference
[1] http://www.ngmn.org/newsletter/2013/07/index.html
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