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1 Motivation
Guard band is a typical means to ensure co-existence of two systems operating in adjacent spectrum, particularly when the transmission directions of the two systems in adjacent spectrum can conflict in time. The following use cases of guard band may exist:
· Case 1: Different operators with adjacent FDD and TDD spectrum and the guard band belongs to the TDD operator
· Case 2: Different operators with adjacent FDD and TDD spectrum and the guard band belongs to the FDD operator
· Case 3: Different operators with adjacent TDD spectrum and with different TDD UL-DL configurations
The size of guard band depends on many factors, e.g. the bandwidth of the system of concern, the deployment scenario, the required protection level, availability of other interference mitigation technique, etc. Usually, the guard band is on the order of 5 to 10 MHz considering the above factors as well as spectrum efficiency. Such a large guard band can amount to a significant percentage of the operator spectrum. Hence it is beneficial to exploit methods to allow operators to use the guard band for data transmission, at the same time without promising the co-existence requirement.
Utilization guard band for data transmission has been discussed in RAN4 [1][2], although this direction was not further pursued. On a high level, methods to allow data transmission in guard band have a commonality that a guard band can only be used for data transmission in a subset of subframes where such data transmission would not create co-existence problem. One method to enable data transmission in guard band is to use the carrier aggregation framework, in which the guard band can be constitute a carrier which can only be configured as a secondary cell for a UE. Depending on the duplex modes of the two systems in adjacent spectrum, it is possible that the guard band can only be used for either downlink or uplink data transmission. UE/eNB implementation, especially the RF part, needs to be further studied to enable data transmission in guard band.
2 Summary
With the maturity of commercial LTE FDD/TDD deployments and increased LTE usage, efficient spectrum utilization will be of even greater importance to operators. With more diversified LTE FDD and TDD spectrum allocations and deployments, guard band can exist in more occasions. Data transmission in guard band can provide additional spectrum resources and hence is a desirable feature to pursue. Methods to enable data transmission in guard band, as well as the implication on UE/eNB implementation, shall be studied by 3GPP.
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