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1. Introduction
During RAN#68, co-existence study and throughput performance evaluation results and observations on possible new configurations for TD-LTE, namely 9:1:0 and 10:0:0 (DL:Sp:UL), were discussed and captured in the technical report [1]-[3]. In addition, mitigation solutions for the co-existence issues [4]-[6] were also reviewed and captured in the latest version of TR36.825 [7].
In this contribution, we discuss the remaining aspects of introducing new TDD configurations and provide a comparison to the alternative of converting the TDD spectrum to a supplemental downlink (SDL) FDD band.

2. Discussion

2.1
Comparison of the new TDD configurations and FDD SDL
Currently two FDD bands are defined as supplementary downlink (SDL) [8], namely Band 29 (717-728 MHz for DL) and Band 32 (1452-1496 MHz for DL), where the main purpose is to fully utilise the allocated frequency spectrum (given to operators) for DL transmission only to maximise throughput performance for the end users. And hence UL operating spectrums are not defined in these two bands.

Similarly, the main motivation of introducing new TDD configuration is also to maximise DL throughput performance for the end users by designating only types of subframe that can be used for DL transmission within the current 10ms LTE frame structure, namely DL and special subframes. However, there are some subtle differences between the usage of a SDL-FDD band and DL-only TDD configuration. In Table 1 below, we summarise benefits and restrictions associated with each of these two options.
Table 1: Comparison of TDD operation using new TDD configuration and SDL-FDD operation
	
	TDD operation using new TDD configuration
(9:1:0 or 10:0:0)
	SDL-FDD operation

	Benefits
	* Maximum DL transmission can be achieved
* Potentially no network synchronisation is required within the same TDD band
* TDD carriers can be flexibly re-configured to use one of existing TDD configuration (for standalone operation)
* Can be used in any existing and future LTE TDD bands
	* Maximum DL transmission can be achieved
* No network synchronisation is required within the same band

	Restrictions
	* No standalone operation when new TDD configuration is used (as CA SCell)
* Co-existence issue of adjacent channel interference shall be mitigated if legacy and new TDD configurations are used in adjacent carriers
	* No standalone operation (always used as SCell in CA) => not possible to add/reconfigure carriers to have UL resources for standalone operation
* DL-only operation is restricted to specified bands defined by RAN4


As highlighted in Table 1, usage of new TDD configuration in a LTE TDD band provides a better flexibility that gives the operator an option of re-configuring its cells to one of existing TDD configurations for standalone operation. In addition, the new TDD configuration can potentially be used in any of existing or future new LTE TDD frequency bands for DL-only operation without the need of additional specification work in RAN4 of defining new SDL-FDD bands to cover the same frequency spectrum as TDD bands.
By introducing new SDL-FDD bands to cover the same frequency spectrum as TDD bands would likely to result in market confusion of duplex mode and also delayed support of TDD operation from terminals for the same frequency range (i.e. likely to support DL-only FDD operation first than the normal TDD operation in band x).

Observation 1:
· Using new TDD configuration in a TDD band provides better flexibility than SDL-FDD operation in terms of switching to standalone operation.

· New TDD configuration for DL-only operation can be used in any of existing and future new LTE TDD bands without the need of complicated specification work of introducing new SDL-FDD band definitions in RAN4.

· By converting an existing/new TDD spectrum to a supplemental downlink (SDL) FDD band would likely to introduce confusion of duplex mode to the market and also resulting in delayed support of normal TDD operation for the same frequency spectrum.

2.2
Comparison of licensed and unlicensed band operation
Generally, it is well understood that QoS at least in terms of DL throughput performance cannot be guaranteed in the unlicensed spectrum, as the channel access scheme (listen-before-talk: LBT) should provide a fair sharing of spectrum usage with other wireless technologies other than LTE.
On the other hand in the licensed spectrum, channel access for both DL and UL transmission is always provided since the spectrum is not shared with other radio access technologies. If a small cell is operating in a licensed TDD spectrum, it should be allowed to operate in a spectrum efficient manner in order to deliver maximum possible DL throughput as it is intended in CA and dual-connectivity operations.
For the existing LAA work item, it is already agreed that UL/DL transmission on unlicensed carriers does not follow any of existing TDD UL/DL configuration due to uncertainty of timing to be able to access the channel. For Release 13, most likely only the DL transmission/channel access scheme will be specified according to the latest LAA WID [9], whereas the transmission/channel access scheme in the UL direction will be introduced in a later release. Hence, any of the existing or possible new TDD configurations will not be applicable for use in the unlicensed spectrum.
Observation 2:

· It is not necessary to couple the discussion of introducing new TDD configuration(s) with LAA operation in unlicensed spectrum.
3. Conclusion
In this contribution, we provided discussions and comparison of operation between new TDD configuration and SDL-FDD, and also between licensed and unlicensed bands. In summary, we made the following observations:
Observation 1:

· Using new TDD configuration in a TDD band provides better flexibility than SDL-FDD operation in terms of switching to standalone operation.

· New TDD configuration for DL-only operation can be used in any of existing and future new LTE TDD bands without the need of complicated specification work of introducing new SDL-FDD band definitions in RAN4.

· By converting an existing/new TDD spectrum to a supplemental downlink (SDL) FDD band would likely to introduce confusion of duplex mode to the market and also resulting in delayed support of normal TDD operation for the same frequency spectrum.

Observation 2:

· It is not necessary to couple the discussion of introducing new TDD configuration(s) with LAA operation in unlicensed spectrum.
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