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1 Introduction
A new study item on possible additional TDD configurations was approved in [1]. One of the objectives is to “compare the option of using 10:0:0 and/or 9:1:0 TDD configuration for a TDD spectrum against the alternative of converting the TDD spectrum to FDD supplemental DL spectrum”. In this paper, we discuss the possible methods of utilizing unused TDD spectrum. 
2 Discussion
In some counties or regions, some TDD spectrum is left unused due to various reasons, although the spectrum has been allocated to operators. Figure 1 shows an exemplary spectrum allocation, where a TDD band X is in between an FDD band Y’s DL and UL part and three operators have spectrum allocation in TDD band X. Some guard band in the downlink direction shall be provisioned in Operator A’s spectrum in order not to interfere with the uplink reception of Operator D. Similarly, due to the downlink transmission of Operator D, uplink reception shall be restricted in Operator C’s spectrum.
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Figure 1: Exemplary spectrum allocation

There are a few options for Operators A/B/C to use the TDD spectrum:

· Option 1: use the possible new TDD configuration, e.g. 10:0:0 (DL:Sp:UL)
This option favors Operator C (and possibly Operator B) since all assigned spectrum can be fully utilized for DL transmission. Assuming Operator B’s downlink transmission does not cause excessive interference to Operator D’s uplink reception and Operator B agrees with Operator C to use the new 10:0:0 (DL:Sp:UL), restrictions on Operator A’s spectrum are enforced in both the downlink and uplink direction, as shown in Figure 2. Depending on the spectrum size of Operator A and the required guard band, it is possible that operator A’s spectrum in TDD band X cannot be used at all, irrespective which TDD configuration to use.
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Figure 2: Example of impact on Operator A’s spectrum usage due to Option 1
· Option 2: converting the TDD spectrum to FDD SDL

In this option, all operators in TDD band X must use the spectrum only for downlink transmission. Similar with Option 1, this option may result in Operator A not able to use its spectrum at all.
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 Figure 3: Example of impact on Operator A’s spectrum usage due to Option 2
· Option 3: use an existing TDD configuration

In this option, one of the existing TDD configurations is used by all operators in TDD band X. As shown in Figure 4, it is possible for Operator A to provide guard band only in the downlink direction, while allows better spectrum utilization for Operator C. It is also noted that restriction on Operator D’s uplink direction exists due to Operator D’s downlink transmission. In some sense, Option 3 shares the burden of providing guard band to multiple operators instead of a single operator as in Option 1 and 2. Some specification enhancements are required in order for operator A to utilize its spectrum for uplink transmission, e.g. by extending the carrier aggregation framework to allow aggregating more carriers in the uplink than downlink.
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Figure 4: Example of impact on Operator A’s spectrum usage due to Option 3
3 Conclusions
In this contribution, we provide some initial discussion on the possible methods of utilizing the unused TDD spectrum, i.e. adopting new TDD configurations, converting the TDD spectrum to FDD SDL, and using existing TDD configurations. It is shown that the option of using existing TDD configuration can distribute the burden of guard band provisioning among multiple operators, while the other options may lead to completely unusable spectrum of an operator. It is unclear that the possible new TDD configuration or converting the TDD spectrum to FDD SDL is an efficient way to utilize the unused TDD spectrum.
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