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Discussion
Introduction 
In RAN#62 plenary meeting, ‘study on Multi-RAT joint coordination’ was approved in[1]. Many companies are supported and the objectives of this new study item are listed below.
The objective of this study item is to identify the general scenarios and requirements for Multi-RAT coordination; and based on the output, candidate solutions could be studied. Thus, the following objectives should be part of this study item:
· Identify the potential scenarios and use cases where Multi-RAT coordination would be useful; including LTE, UMTS, GSM, CDMA and WLAN.
This contribution mainly focuses on the discussion and identification on the application scenarios of multi-RAT joint operation from our point of view.
Discussion

Many operators have to face same challenges of multi-RAT network such as GSM, UMTS, LTE and WLAN. The network operation complexities are raised with the different deployment scenarios, service qualities, requirements of user experience, etc. Meanwhile, the consumption of spectrum is still the bottleneck of development of wireless network. Operators have to provide continuous GSM/UMTS network for voice service, while UMTS/LTE network is utilized to satisfy high data rate requirements of users. In our consideration, WLAN is also a good approach for data offloading as the supplement of macrocell. It is a big issue for operators to consider how to well manage and coordinate across all the RATs to achieve superior user experience, better radio resource utilization and excellent network performance, with less complexity arise for network maintenance and operation.
In the document, the general deployment scenario and typical use cases are discussed based on our requirements of network management.
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Figure 1. General deployment scenario for multi-RAT coordination
Spectrum refarming 
As shown in Fig.1, both GSM and UMTS networks are deployed for basic coverage, while TD-LTE and WLAN networks are deployed for hotspot area. As the uneven spectrum allocation, UMTS and LTE have to provide high data service as the increment of data rate service with relative less spectrum bandwidth compared with GSM system. It’s a natural choice for operators to refarm GSM spectrum for UMTS or LTE network operation. For urgent network deployment motivation of China Unicom, spectrum refarming scenario of GSM and LTE has been considered as important as GSM and UMTS scenario. For example, spectrum refarming in bandwidth of GSM 1.8GHz is realistic for LTE FDD system in the future. Flexible bandwidth utilization between GSM and LTE system could achieve better spectrum efficiency as well as total system capacity. Spectrum refarming techniques could be designed by the rules of the special domain with well network planning, and time domain spectrum allocation solution. Otherwise, the combination solutions of special domain and time domain could also be researched and proved the performance.
Traffic steering
As operators deploy several layer networks, such as GSM, UMTS, LTE and WLAN, it’s a critical issue for operators to efficiently manage the radio resource, according to the traffic load, user type, Qos parameters, etc. Currently, traffic management is well designed for intra-RAT scenario, such as intra UMTS network and intra LTE system. To enhance inter-RAT performance, traffic steering is necessary for assigning users to the most appropriate network. It is required better traffic management function for multi-RAT scenario, as we see the increasing burdens with frequently inter-RAT operations in terms of the existing mechanisms. More flexible and efficient mechanisms are needed to achieve better performance of network resource utilization and load balancing than existing mechanisms.
Nowadays, WLAN is deployed for traffic offloading in hotspot area to release the traffic burden of macrocell. WLAN is suggested to consider in the multi-RAT coordination scenario because we think WLAN is very important for network deployment.
Proposal 1: Spectrum refarming technique and traffic steering technique are proposed to be studied as two typical use cases for Multi-RAT coordination.
Conclusions
This contribution presents our analysis and considerations on the user experience, we propose that:
Proposal 1: Spectrum refarming technique and traffic steering technique are proposed to be studied as two typical use cases for Multi-RAT coordination.
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