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3
Justification

Seven TDD UL/DL configurations have been supported in LTE TDD since Rel-8 to address different DL and UL traffic ratios. The most DL heavy TDD UL/DL configuration in current LTE TDD is configuration 5, where 8 DL subframes and one DwPTS in a special subframe within a radio frame (i.e. 10 subframes) can be used for DL transmission. There has been a proposal to introduce a DL only configuration into LTE TDD, aiming to provide even more resources for DL transmission. However, the TDD carrier configured with the DL only configuration (i.e. referred to as the TDD DL only carrier) cannot provide standalone operation on its own since there is no UL subframe available. Therefore, such a TDD DL only carrier has to be accompanied by a regular FDD or TDD carrier on which standalone operation is provisioned. Consequently, a cell on the TDD DL only carrier must be configured as a secondary serving cell for a UE. Only inter-band DL CA capable UEs can receive data on such a TDD DL only carrier.
Strong concerns have been raised on this proposal of DL only configuration for LTE TDD, in both technical and non-technical aspects: 
· Technical aspects:

1) Applicable deployment scenarios

The TDD DL only carrier is applicable to a certain specific deployment scenarios where there must be another standalone carrier available to accompany it. Inter-band carrier aggregation is the baseline mechanism to enable the usage of TDD DL only carriers. The detailed deployment scenarios intended by the TDD DL only carrier shall be clarified.

2) Multi-operator co-existence

In case multiple operators deploy TDD network in the same geographic area on neighbouring TDD spectrum, either inter-operator synchronization (with respect to radio frame level synchronization and same TDD UL/DL configuration) shall be achieved or sufficient guard band shall be reserved between the operators’ spectrum, in order to avoid eNB-to-eNB interference and UE-to-UE interference.
For an operator deploying a standalone TDD network, if another operator on a neighbouring spectrum deploys a TDD DL only carrier, significant interference can be observed in the standalone TDD network’s UL subframe, due to the DL transmission of the TDD DL only carrier. Furthermore, the UL transmission of the UEs in the standalone TDD network may also interfere with the DL reception of the UEs on the neighbouring DL only carrier. While guard band can be provisioned, it reduces spectrum utilization of the operator whoever needs to provide the guard band.
For an operator deploying a standalone TDD network, seamless macro cell coverage is the deployment target and must be allowed. Any TDD enhancement shall guarantee the feasibility of co-existence with a standalone TDD network of seamless macro cell coverage in neighbouring TDD spectrum within the same band.
3) Achievable DL throughput gain
The main motivation of TDD DL only carrier is to allow all subframes for DL traffic. The existing TDD UL/DL configurations can provide up to 8 DL subframes and 1 special subframe with DwPTS in a radio frame for DL transmission. The benefit in terms of DL throughput of the TDD DL only configuration over the existing TDD UL/DL configurations shall be analyzed.

4) Achievable user perceived DL packet throughput gain

Cells on the TDD DL only carrier cannot be configured as serving cells to legacy UEs. Consequently, legacy UEs have to be configured on the accompanied standalone carrier. With a certain percentage of legacy UEs in the system, the accompanied standalone carrier can be overloaded while the DL only carrier is lightly loaded. On the other hand, if standalone TDD carrier using the existing TDD UL/DL configuration is adopted on the concerned TDD spectrum, legacy UEs can also be served on it, which materializes the benefits of load balance and improved user perceived DL packet throughput. Hence, the benefits in terms of load balancing and user perceived DL packet throughput shall be analysed, considering the existence of legacy UEs in the system.
5) PUCCH load on the accompanied standalone carrier

Since TDD DL only carrier does not have any UL subframes, PUCCH can only be transmitted on the accompanied standalone carrier for both legacy UEs and UEs configured with the TDD DL only carrier. The PUCCH load on the standalone carrier needs to be analyzed in order to have a clear understanding on the potential impact on UL throughput.
· Non-technical aspects:

a) Eco-system

Since TDD DL only carrier does not possess any UL subframe, it is not necessary to implement a transmitter chain at the terminal side. On the other hand, standalone TDD operation requires a transmitter chain at the terminal. Thus, different forms of TDD terminals may appear in the market which will fragment the TDD eco-system. Impacts on terminal eco-system due to the TDD DL only configuration shall be analyzed. Methods of ensuring the health of the TDD eco-system shall be identified. 

b) Time frame of utilizing TDD spectrum
For an operator who currently owns an unused TDD spectrum, there exist multiple options to utilize the TDD spectrum. One option is to deploy a TDD network using the existing TDD UL/DL configuration. Thus, the operator can roll out the deployment on the concerned TDD spectrum immediately and increase the capital gain and market share. Another alternative is to wait for the potential future new TDD UL/DL configuration, which consequently will keep the TDD spectrum unused for a few more years. The pros and cons of the multiple options to utilize the TDD spectrum shall be compared.
c) Global roaming

TDD DL only carrier does not support UL transmission. Hence, it does not support global roaming on the concern TDD band. While an operator deploying a TDD DL only carrier can resort to the accompanied standalone carrier for global roaming, other operators deploying standalone TDD carrier in the spectrum next to the TDD DL only carrier cannot support global roaming due to the strong interference issue. Consequently, the capital gain of the standalone TDD operator’s spectrum is detrimentally hurt. The impact of TDD DL only configuration on possible TDD global bands and global roaming shall be analyzed.
There has not been any consensus on whether the DL only configuration shall be introduced for LTE TDD, despite of the intensive debate over the past 12 months. Given the current status, this study item is proposed, with its sole purpose to provide a detailed analysis on the technical and non-technical aspects of the DL only configuration for LTE TDD. This study item shall not provide any recommendation on any follow-up normative work. Upon completion of this study item, the follow-up actions shall be discussed on the PCG level.
4
Objective

The sole purpose of this study item is to provide a detailed analysis on the technical and non-technical aspects of the DL only configuration for LTE TDD, including the following objectives, where a TDD carrier configured with the DL only configuration is referred to as the TDD DL only carrier:
Technical aspects:
· Clarify the intended deployment scenario(s) and pre-requisite(s) for TDD DL only carriers (RAN1)

· Perform the multi-operator co-existence study involving a) one operator deploying TDD DL only carrier in the above intended scenario(s) and b) another operator deploying standalone TDD network with seamless macro coverage in neighbouring frequencies, including both eNB-to-eNB and UE-to-UE interference (RAN1, RAN4)
· Compare the achievable DL throughput gain of the TDD DL only configuration vs. the existing TDD UL/DL configurations, within the above intended deployment scenario(s) for TDD DL only carriers (RAN1)

· Analyze the impacts on load balancing and achievable user perceived DL packet throughput of the aggregated standalone carrier and the carrier with TDD DL only configuration vs. the existing TDD UL/DL configurations, within the intended deployment scenario(s) for TDD DL only carrier and considering the existence of legacy UEs (RAN1)

· Analyze the impacts on PUCCH load on the standalone carrier accompanied to the TDD DL only carrier (RAN1)

Non-technical aspects:

· Analyze the impacts on TDD terminal eco-system if the DL only configuration is introduced to LTE TDD and identify method(s) to avoid fragmentation of TDD terminal eco-system (RAN)
· Analyze the pros and cons of different options to utilize operators’ unused TDD spectrum (RAN)

· Analyze the impacts on TDD global roaming and global TDD band if the DL only configuration is introduced to LTE-TDD (RAN)

This study item shall not provide any recommendation on any follow-up normative work. Upon completion of this study item, the follow-up actions shall be discussed on the PCG level.
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