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1 Introduction 
A new SI named “Study on Multi-RAT joint coordination” is approved in RAN#62 which includes the following objectives:

· Efficient multi RAT joint radio resource coordination to improve load balancing and for an operator to enable, e.g. spectrum re-farming.

In this contribution, the use cases for inter-RAT spectrum refarming are discussed.
2 Use Cases for Inter-RAT Spectrum Refarming
Inter-RAT spectrum refarming will benefit multi-RAT mobile network operators in terms of smooth user migration, spectrum utilization ratio improvement, boost of spectrum efficiency, and load balancing, all of which lead to maximization of revenues and minimization of OPEX. However, there are various use cases for operators and they can be categorized according to the time scale, frequency scale and geography scale. 
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Figure 1 Different Time Scale Options

Basically, there are different time scale options for spectrum refarming. As shown in Figure 1, spectrum refarming can be categorized into dynamic, semi-static, quasi-static, and static spectrum refarming, probably in the time scale of 10ms, 100ms, minutes/hours, days/months, respectively. Such kind of categorization takes into account the operators demands and potential benefits and it will also impact to the air interface, system architecture, UE, and core network etc. however, there could be arguments on the time scale options of spectrum refarming, e.g., whether small time scales such as dynamic or semi-static should be considered in spectrum refarming.  
Proposal 1：RAN3 is kindly requested to clarify the time scale options of spectrum refarming, e.g., whether dynamic or semi-static time scales should be considered in spectrum refarming.
For static spectrum refarming, the decision of refarming is dependent on the strategy of the operator. And the strategy will likely allow updates in several days or months, possibly due to the migration of users (event-triggered or trend-triggered). During the different phase of the strategy, different configuration can be adopted. Static spectrum refarming will have minimal impact to the existing air interface, UE, and core network and system architecture,. 
Quasi-static spectrum refarming allows configuration updates in minutes or hours, possibly caused by the network or cell load fluctuation. For example, the CS call load usually varies in different time of the day. When the CS call load is high, more spectrum is likely to be allocated to GSM or CDMA 1X network. When the CS call load decreases, some spectrum, previously assigned to GSM or CDMA 1X can be re-allocated to LTE. 
Semi-static spectrum refarming allows real-time reconfiguration, in the time scale of 100ms (a time scale like ICIC or eICIC), possibly due to the cell load fluctuation.  
Dynamic spectrum refarming allows frequency allocation coordination during the scheduling process (a time scale like CoMP). It tends to fully utilize the spectrum resources across different RATs. 
From the frequency scale perspective, spectrum refarming can be implemented in the scale of carrier level or RB (resource block) level. Different E-UTRAN carrier bandwidth configurations include 6RB, 15RB, 25RB, 50RB, 100RB, which means the minimal level of carrier-specific spectrum refarming is no less than 6RB (or 1MHz). 
From the geography perspective, spectrum refarming can be categorized into eNB level (cell level) or region level (at least including a cluster of eNBs). The region may be a district or a city which is covered by a large number of base stations.
According to the above analysis, the use cases for spectrum refarming can be categorized as in Table 1:
Table 1 Use cases for spectrum refarming
	
	Static 
	Quasi-static
	Semi-static
	Dynamic 

	eNB level
	Carrier level
	Use case 1a
	Use case 1b
	Use case 1c
	Use case 1d

	
	RB level
	Use case 2a
	Use case 2b
	Use case 2c
	Use case 2d

	Region level 
	Carrier level
	Use case 3a
	Use case 3b
	Use case 3c
	Use case 3d

	
	RB level
	Use case 4a
	Use case 4b
	Use case 4c
	Use case 4d


Generally, different use cases have different impact on the interfaces, network entities, UE, even on system architecture, which needs to be discussed further based on the selected use case. Basically, the smaller the time scale or frequency scale, the more impact on the air interface and UE. Thus it is necessary to discuss and prioritize the use cases of multi-RAT spectrum refarming.
Proposal 2: RAN3 is kindly proposed to discuss and prioritize the use cases of multi-RAT spectrum refarming.
3 Conclusion and Proposals
In this paper, we discuss use cases for inter-RAT spectrum refarming and propose:

Proposal 1：RAN3 is kindly requested to clarify the time scale options of spectrum refarming, e.g., whether dynamic or semi-static time scales should be considered in spectrum refarming.

Proposal 2: RAN3 is kindly proposed to discuss and prioritize the use cases of multi-RAT spectrum refarming.
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