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1 Introduction
A new study item on possible additional TDD configurations was approved in [1], with the following objectives:

The objective of the study is to evaluate issues related to the potential introduction of the following additional configuration(s) for LTE TDD; 10:0:0 and 9:1:0 (DL:Sp:UL). This includes:

· Identify the scenario(s), frequency band(s), and use cases(s) of the possible additional TDD configuration(s)

· Coexistence with adjacent standalone LTE TDD operations in the same band

· To be compared with the coexistence between intra-band adjacent LTE TDD operations using different UL/DL configurations

· Evaluation of the potential benefits and drawbacks of the additional TDD configuration(s) and possible solutions to mitigate the potential drawbacks
· Any other relevant ecosystem aspect(s)

· 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
Note: the study shall not provide any recommendation on next steps / future normative work
In this contribution, we discuss some general aspects of possible additional TDD configurations, including use cases, co-existence study, evaluation metrics and methodologies, eco-system, and methods of utilizing unused TDD spectrum. 
2 Use cases
The two possible additional TDD configurations under consideration in this study item are 10:0:0 and 9:1:0 (DL:Sp:UL), which have the common property that no UL-SCH can be transmitted on carriers adopting these additional TDD configurations. Consequently, carriers adopting these additional TDD configurations cannot operate in a standalone fashion. Hence, for convenience, these carriers adopting 10:0:0 or 9:1:0 (DL:Sp:UL) TDD configurations are referred to as non-standalone TDD carriers in this contribution.
The non-standalone TDD carriers must be accompanies by a standalone carrier. The standalone carrier can be either FDD or TDD. The accompanying standalone carrier shall be in a band with sufficient frequency separation from the TDD band to which the non-standalone TDD carrier belongs, in order to allow feasible duplexer designs. Note that the existing carrier aggregation requires that carriers in a same TDD band must be of a same TDD configuration. Hence, the accompanying standalone carrier cannot be in the same TDD band as the non-standalone TDD carrier.
Proposal 1: Document the following in TR36.825

· At least one standalone FDD or TDD carrier must be used together with the non-standalone TDD carrier.
· Inter-band carrier aggregation is a pre-requisite for a UE to receive data from a non-standalone TDD carrier.
It is expected that the deployments (including scenarios, frequency bands, and use cases) for the non-standalone TDD carriers shall be discussed in RAN#67, pending on operators’ inputs. To allow time completion of the study item, it is proposed that the intended deployment for the non-standalone TDD carriers shall be concluded in RAN#67.

Proposal 2: Conclude in RAN#67 the intended deployments (i.e. scenarios, frequency bands, and use cases) for non-standalone TDD carriers.

3 Co-existence study
One of the objectives of this study item is to study the inter-operator co-existence between a standalone TDD carrier and a non-standalone TDD carrier on adjacent frequencies. Irrespective of the deployment scenarios envisioned for the non-standalone TDD carrier, the standalone TDD carrier shall include at least the macro deployment with seamless coverage, as this is the typical deployment of a standalone network. Furthermore, it is beneficial to evaluate the outdoor deployment since this represents stronger interference.
Proposal 3: For inter-operator co-existence study, the standalone TDD carrier adjacent to the non-standalone TDD carrier shall at least include the macro deployment with seamless coverage, while all basestations for the standalone and non-standalone TDD carriers are outdoor.
In addition, since basestation-to-basestation can be more significant compared to UE-to-UE interference, the co-existence study shall focus on the case in which victim is the standalone TDD carrier and aggressor is the non-standalone TDD carrier. Uplink performance of the victim system shall be studied.

Proposal 4: For inter-operator co-existence study, focus on the case in which victim is the standalone TDD carrier and aggressor is the non-standalone TDD carrier. 
The typical methodologies for co-existence study in RAN4 include the deterministic approach and the Monte Carlo simulation approach, with details discussed in [2]. It is proposed to adopt these conventional co-existence study methodologies in this study item.
Proposal 5: The conventional RAN4 methodologies (i.e. the deterministic approach and the Monte Carlo simulation approach) for co-existence study shall be adopted in this study item.
Upon completion of summarizing the intended deployments for the non-standalone TDD carrier, detailed evaluation assumptions for co-existence study shall be agreed upon. In order to allow evaluation results in RAN#68, it is more efficient to utilize email discussion after RAN#67 to agree on the evaluation assumptions.
Proposal 6: Initiate email discussion after RAN#67 to agree on the co-existence evaluation assumptions.

4 Evaluation metrics and methodologies

Some aspects on the evaluation for benefits and drawbacks are discussed in [3]. In particular, the downlink packet throughput and PUCCH load on the accompanying standalone carrier shall be studied. Performance of a reference system shall be provided in order to show the potential benefits and drawbacks of additional TDD configuration. Furthermore, the evaluation shall consider a certain percentage of non-CA capable UEs in the system and shall focus on the high traffic load case. Further detailed evaluation assumptions shall be agreed after the intended deployments for the non-standalone TDD carrier is summarized.
Proposal 7: Initiate email discussion after RAN#67 to agree on the performance evaluation assumptions.
5 Eco-system

The possible new TDD configuration, especially the 10:0:0 (DL:Sp:UL) configuration may give rise to a possible UE implementation with Rx only for a TDD band, which may jeopardize the healthy TDD eco-system since conventional TDD terminals shall support both Rx and Tx. Sufficient mechanisms to prevent such TDD eco-system fragmentation shall be provided. While the detailed mechanism can be further discussed during the study item, as a minimum, the 3GPP core specification shall mandate that UEs supporting the possible new TDD configurations shall also support the existing TDD configurations. Proper testing in RAN5 and GCF shall be put in place to verify such mandatory UE implementation.
Proposal 8: If new TDD configurations are to be introduced, as a minimum to maintain healthy TDD eco-system, the 3GPP core specification shall mandate that UEs supporting the new TDD configurations shall also support the existing TDD configuration, and corresponding testing in RAN5 and GCF shall be ensured.
It shall be noted that even if 3GPP mandates that UE shall support all TDD configurations, it cannot prevent TDD eco-system system fragmentation if the new TDD configurations are introduced. This is due to the fact that different counties or regions may still have the option to set their own testing requirements. Therefore, further consideration on ensuring healthy TDD eco-system shall be pursued.

Proposal 9: Consider further mechanisms to ensure healthy TDD eco-system.

6 Methods of utilizing unused TDD spectrum

In the SID, 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”. As discussed in [4], both these two options may lead to completely unusable TDD spectrum for some TDD operator. Thus, when fulfilling this objective, it is important to compare other possible methods to utilize unused TDD spectrum as well, e.g. using the existing TDD configurations. 

Proposal 10: Methods other than the option of possible new TDD configurations and the option of converting the TDD spectrum into FDD SDL to utilize the unused TDD spectrum shall be discussed in the study item.
7 Conclusions
In this contribution, we discuss some general aspects on the study item of possible additional TDD configuration, with the following proposals:
Proposal 1: Document the following in TR36.825

· At least one standalone FDD or TDD carrier must be used together with the non-standalone TDD carrier.
· Inter-band carrier aggregation is a pre-requisite for a UE to receive data from a non-standalone TDD carrier.

Proposal 2: Conclude in RAN#67 the intended deployments (i.e. scenarios, frequency bands, and use cases) for non-standalone TDD carriers.

Proposal 3: For inter-operator co-existence study, the standalone TDD carrier adjacent to the non-standalone TDD carrier shall at least include the macro deployment with seamless coverage, while all basestations for the standalone and non-standalone TDD carriers are outdoor.
Proposal 4: For inter-operator co-existence study, focus on the case in which victim is the standalone TDD carrier and aggressor is the non-standalone TDD carrier. 
Proposal 5: The conventional RAN4 methodologies (i.e. the deterministic approach and the Monte Carlo simulation approach) for co-existence study shall be adopted in this study item.
Proposal 6: Initiate email discussion after RAN#67 to agree on the co-existence evaluation assumptions.

Proposal 7: Initiate email discussion after RAN#67 to agree on the performance evaluation assumptions.
Proposal 8: If new TDD configurations are to be introduced, as a minimum to maintain healthy TDD eco-system, the 3GPP core specification shall mandate that UEs supporting the new TDD configurations shall also support the existing TDD configuration, and corresponding testing in RAN5 and GCF shall be ensured.
Proposal 9: Consider further mechanisms to ensure healthy TDD eco-system.

Proposal 10: Methods other than the option of possible new TDD configurations and the option of converting the TDD spectrum into FDD SDL to utilize the unused TDD spectrum shall be discussed in the study item.
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