3GPP TSG-RAN3 Meeting #83bis
R3-140734
San Jose del Cabo, Mexico, 31th Mar – 4th Apr 2014

Agenda Item:
17.3
Source: 
ZTE
Title: 
Discussion on dynamic spectrum re-allocation

Document for:
Discussion and Approval
1 Introduction 
In RAN3#83 meeting, the initial spectrum re-allocation discussion was provided on time scale options and use cases [1], wherein the concept of dynamic spectrum re-allocation was raised. Based on WF agreement [2], the clear definition of dynamic spectrum re-allocation should be provided for the first step, so in this paper we would like to focus on the definition and further analysis on time scale of dynamic spectrum re-allocation.
2 Discussion on dynamic spectrum re-allocation
2.1 Regulatory consideration on possibility of re-allocation per region
From our view, the frequency re-allocation should depend on the local regulatory policy. For example, the range of frequency adjustment should be within the regulatory scope. If it is absolutely prohibited by the regulator, then there will be nothing on dynamic re-allocation of the spectrum in the local region.
2.2 The objective and result of dynamic spectrum re-allocation
 Generally, as the network status and traffic load change in multi-RAT scenario, the spectrum resource is expected to be dynamically re-allocated, which means self-adapting and no mutual action is needed. This dynamic re-allocation 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. The objective of spectrum re-allocation may involve the allocation to the area (e.g. cluster), and the allocation of spectrum to the specific site, see figure-1. 
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Figure-1 the objective of spectrum re-allocation
Observation 1: The objective of spectrum re-allocation may involve the allocation to the area (e.g. cluster), and the allocation of spectrum to the specific site.
The re-allocation to the cluster is to map the spectrum to some specific geographic areas. The result of allocation contains two dimensions (spectrum and geographic area). A cluster is covered by several sites. The neighbouring clusters should use different frequency bands; while the same frequency bands could be applied to clusters far away from each other. The re-allocation to the specific sites should contain 4 dimensions: spectrum, coverage of the site, RAT and the maximum allowed transmit power. 
Observation 2: The result of dynamic spectrum re-allocation should contain four dimensions, i.e. {location, spectrum, maximum power, occupied duration}.
2.3 The time scale of dynamic spectrum re-allocation
The following factors should be taken into account for the re-allocation of spectrum: the time-varying characteristic of traffic load, the ratio of terminals of each RAT, the changes of the transmission environment, and the strategies from network operators. 
Time-varying characteristic of traffic load: The statistical data shows that the network traffic load varies in a larger time granularity. For example, during work days, the traffic load moves from the residential area to the office area during the daytime, and moves backwards after work hours. Therefore, the allocation of spectrum should keep up with the mobility of the traffic load and shows the characteristic of time varying. 
The ratio of terminals of each RAT: When the number of advanced RAT terminals (e.g., terminals of LTE) increases, the number of terminals supporting old RAT decreases. More spectrums should be re-allocated to such network with more advanced RAT terminals, which is brought about by the evolution process of the network. In such cases, the spectrum re-allocation should keep up with the changes of the number of terminals with each RAT. This shows some time-varying characteristic as well. 
The changes of the transmission environment: the radio transmission environment in the cities is changing. For example the in the reconstruction of the old buildings among cities, the previous low building are replaced by high building; the 2-dimensional coverage should be replaced by 3-Dimensional coverage, which could induce the shadowing for the transmission channels. To adapt to the changes of the transmission environment, spectrum re-allocation should be time-varying. 
The strategies of network operators: For example, if the operators promote the data rate and network capability with high data traffic and upgraded devices, the increase of data traffic can be predicted. The spectrum re-allocation should be time-varying to satisfy such changes. 
To sum up, the time granularity of spectrum re-allocation related to the time-varying characteristic of the traffic load is with the minimum scale in hours. And the time-varying granularity of other factors is larger than days, so the related time granularity should be larger than days. 
Observation 3: The re-allocation should be based on the time-varying characteristic of traffic load, the ratio of terminals of each RAT, the changes of the transmission environment and operators strategies. The time scale of the above factors of spectrum re-allocation is in hours at least.
Proposal 1: The time scale of dynamic spectrum re-allocation is proposed to be with the granularity of hour or larger than hour for initial study. 
Proposal 2: RAN3 is kindly proposed to capture the following text as the definition of dynamic spectrum re-allocation into TR: The dynamic spectrum re-allocation is a self-adapting re-allocation of the spectrum resource among multiple RATs, and the re-allocation should be based on the time-varying characteristic of traffic load, the ratio of terminals of each RAT, the changes of the transmission environment and operators strategies. The result of re-allocation should contain four dimensions, i.e. {location, spectrum, power, occupied duration}.
3 Conclusion and proposals
In this paper, we discussed definition and time scale of dynamic spectrum re-allocation. There are 2 proposals below.
Observation 1: The objective of spectrum re-allocation may involve the allocation to the area (e.g. cluster), and the allocation of spectrum to the specific site.
Observation 2: The result of dynamic spectrum re-allocation should contain four dimensions, i.e. {location, spectrum, maximum power, occupied duration}.

Observation 3: The re-allocation should be based on the time-varying characteristic of traffic load, the ratio of terminals of each RAT, the changes of the transmission environment and operators strategies. The time scale of the above factors of spectrum re-allocation is in hours at least.
Proposal 1: The time scale of dynamic spectrum re-allocation is proposed to be with the granularity of hour or larger than hour for initial study.
Proposal 2: RAN3 is kindly proposed to capture the following text as the definition of dynamic spectrum re-allocation into TR: The dynamic spectrum re-allocation is a self-adapting re-allocation of the spectrum resource among multiple RATs, and the re-allocation should be based on the time-varying characteristic of traffic load, the ratio of terminals of each RAT, the changes of the transmission environment and operators strategies. The result of re-allocation should contain four dimensions, i.e. {location, spectrum, power, occupied duration}.
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Frequency re-allocation: per site



