3GPP TSG-RAN3 Meeting #87
R3-150255
Athens, Greece, 9 - 13 February 2015
Agenda item:
17.3
Source:
ZTE
Title:
Semi-static spectrum re-allocation support
Document for:
Discussion and Approval
1   Introduction
According to TR 37.870[1], Static spectrum reallocation and Semi-static spectrum re-allocation were discussed and captured. In this contribution, we give further analyze on the possible solutions and provide TP for TR.
2   Discussion
2.1   Static spectrum re-allocation Support

Static spectrum reallocation, known as spectrum refarming, is used by operators to reallocate a certain amount of spectrum from a legacy RAT to an advanced RAT permanently in a whole network or in a certain geographical area, when the difference between them in terms of traffic demand reaches a certain level.
In order to support static spectrum reallocation, careful network planning is needed and the static spectrum resource configuration shall be preconfigured by operator. 
2.2   Semi-static spectrum re-allocation Support
Semi-static reallocation is defined as some planned radio resource usage schemes configured in the network. Each plan defines a particular allocation of spectrum resources to each RAT. The planned schemes are set in a centralized manner (e.g. by OAM). Triggering of the scheme change could be initiated in a centralised manner (e.g. by OAM), or in a distributed manner (e.g. as a scheme change notification exchanged among peer network entities like BSC, RNC and eNB).
However, how to support semi-static spectrum re-allocation has not been outlined yet.
Semi-static spectrum re-allocation functionality can be divided into three processes, see in figure1.
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Figure1: Semi-static spectrum re-allocation functionality
Data collection and Problem detection is defined as the process where the following problems can be detected based on UE & eNB measurements and performance measurements.
· Unreasonable network load: Some cells may be congested in some particular area while surrounding cells are less loaded or characterized by low blocking percentages. Moreover, in case of deployment of two or more RATs in the same area, the offered traffic of different services on each deployed RAT may also be differently distributed in time and space with respect to the ones of the other deployed RATs.
· Coverage problems: Coverage is essential for network planning, network optimization and Radio Resource Management (RRM) parameter optimization, as well as backend network management activities, such as network dimensioning, CAPEX/OPEX planning and marketing. Coverage problems (e.g. coverage holes, pilot pollution, low user throughput, etc.) in specific areas can be detected, e.g. based on customers complaints, MDT, etc.
Decision-making is defined as the process where spectrum re-allocation scheme can be decided and formed according to the output of problem detection. The operation of the process is different in different stage of network deployment. It should be noted that intra-system and inter-system reconfigurations can be simultaneously performed.
· Network with initial stage: Deployment of new base stations / cells is a continuous / long lasting process for a new system, the proper spectrum re-allocation scheme needs to be generated which gives the means for managing the radio resources in an efficient way. 
· Network with stable status: The scheme change decision needs to be done within the stable planned schemes in order to solve the problem detected.
Scheme Scheduling is defined as the process receives and analyses the spectrum re-allocation decisions and triggers the corresponding reconfigurations of the base stations that are concerned. Once all the reconfigurations are completed, the updated cell configuration information shall be acknowledged by UE and neighbouring cells.

System performance should be monitored after reconfiguration. It can be used to evaluate whether reconfiguration can solve the problem detected and satisfy the network performance (e.g. interference level shall be considered), which is helpful to generate the stable planned schemes.
3   Conclusion 
In this contribution, the static spectrum reallocation and semi-static spectrum re-allocation functionality are analyzed and three processes have been provided for the semi-static spectrum re-allocation functionality. It is proposed RAN3 to agree the Text Proposal in section5 into the TR.

4   Reference

[1] TR 37.870 Study on Multi-RAT joint coordination(Release 13)
5   Text Proposal to TR 37.870
===== Beginning of Text Proposal =====
6.1.2
Solutions

The following potential solutions are considered: static spectrum reallocation (i.e., Spectrum Re-farming) and semi-static spectrum re-allocation.
Option 1: Static spectrum reallocation
Static spectrum reallocation, known as spectrum refarming, is used by operators to reallocate a certain amount of spectrum from a legacy RAT to an advanced RAT permanently in a whole network or in a certain geographical area, when the difference between them in terms of traffic demand reaches a certain level.  It is understood that spectrum refarming needs a careful network planning including network analysis, parameter audit, neighbour planning, frequency plan, network optimization and drive test. To avoid interference between refarmed area and unrefarmed area, usually some buffer zones should be planned.
The refarming granularity is relevant to the type of RAT. For instance, within a 20 MHz GSM band an operator can release as many GSM hopping carriers as needed for the required LTE carrier, which can be increased step by step. It is noted that the minimum size of a spectrum hole can be of, e.g., 1.4MHz.

Option 2: Semi-static spectrum re-allocation

Semi-static reallocation requires that some planned radio resource usage schemes are configured in the network, where, e.g. each plan is used for a particular capacity requirement (in this case, when the capacity requirement changes, the network would apply a new plan). Each plan defines a particular allocation of spectrum resources to each RAT. In a particular plan, a spectrum resource (defined in space, frequency and time) is allocated to one RAT only. The shared area is defined as the area where the spectrum may be allocated to more than one RAT under different plans.
· Each plan may also include a buffer zone around the geographical RAT boundaries to avoid interference between different RATs using the shared spectrum. However, such buffer zones in some cases may also result in inefficient use of spectrum.

· If the plan assumes existence of shared areas, it may also coordinate spectrum resource usage schemes (e.g. in frequency or time domains). One of the RATs (e.g. the legacy RAT) could be given priority according to e.g. operator policy. 
· The planned schemes are set in a centralized manner (e.g. by OAM). Triggering of the scheme change could be initiated in a centralised manner (e.g. by OAM), or in a distributed manner (e.g. as a scheme change notification exchanged among peer network entities like BSC, RNC and eNB).
Semi-static spectrum re-allocation functionality can be divided into three processes, see in figure 6.1.2-1.
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Figure 6.1.2-1: Semi-static spectrum re-allocation functionality
Data collection and Problem detection is defined as the process where the following problems can be detected based on UE & eNB measurements and performance measurements.

· Unreasonable network load: Some cells may be congested in some particular area while surrounding cells are less loaded or characterized by low blocking percentages. Moreover, in case of deployment of two or more RATs in the same area, the offered traffic of different services on each deployed RAT may also be differently distributed in time and space with respect to the ones of the other deployed RATs.
· Coverage Problems: Coverage is essential for network planning, network optimization and Radio Resource Management (RRM) parameter optimization, as well as backend network management activities, such as network dimensioning, CAPEX/OPEX planning and marketing. Coverage problems (e.g. coverage holes, pilot pollution, low user throughput, etc.) in specific areas can be detected, e.g. based on customers complaints, MDT, etc.
Decision-making is defined as the process where spectrum re-allocation scheme can be decided and formed according to the output of problem detection. The operation of the process is different in different stage of network deployment. It should be noted that intra-system and inter-system reconfigurations can be simultaneously performed.
· Network with initial stage: Deployment of new base stations / cells is a continuous / long lasting process for a new system, the proper spectrum re-allocation scheme needs to be generated which gives the means for managing the radio resources in an efficient way. 
· Network with stable status: The scheme change decision needs to be done within the stable planned schemes in order to solve the problem detected.
Scheme Scheduling is defined as the process receives and analyses the spectrum re-allocation decisions and triggers the corresponding reconfigurations of the base stations that are concerned. Once all the reconfigurations are completed, the updated cell configuration information shall be acknowledged by UE and neighbouring cells.

System performance should be monitored after reconfiguration. It can be used to evaluate whether reconfiguration can solve the problem detected and satisfy the network performance (e.g. interference level shall be considered), which is helpful to generate the stable planned schemes.
===== End of Text Proposal =====
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