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1. Introduction
For several meetings, the introduction of an additional UL/DL configuration, which enables to utilize all the subframes as DL subframes, has been proposed for TD-LTE in Rel.12 [1, 2]. Since there is neither UL subframe nor special subframe in the proposed UL/DL configuration, it can be called as “10:0 configuration” in this contribution. In this contribution, we provide our views on justifications for the introduction of the 10:0 configuration for TD-LTE in Rel-12. Note that specific proposals and its motivations are summarized in [3].
2. Justification

According to the RAN#63 minutes [4], the following concerns were raised on the 10:0 configuration for TD-LTE [5]:

1. Impact on inter-operator co-existence

2. Impact on chipset/terminal ecosystem
3. Performance gain and the validity of scenarios

4. Importance of network synchronization

5. Consistent TDD definition
6. Support of roaming
In this section, we would like to share our views regarding all the above aspects to justify the proposal.

1. Impact on inter-operator co-existence

· We do not think a concern based on inter-operator co-existence is valid since this is not specific issue to the new configuration for TD-LTE. In case operators share a TDD band without guard band, in order to make maximum use of TD-LTE technology, negotiations between operators on synchronization and usable UL/DL configuration are required. 

· If one of operators broke the consensus, harmful situation would occur. In this situation, however, the operator can produce harmful interference to neighbouring operators regardless of whether or not the 10:0 configuration is used. 
· For example, if the operator intentionally changed its UL/DL configuration from the one agreed among operators, the neighbouring operators would suffer from the interference. In practice, different UL/DL configurations cannot co-exist without guard band unless some system performance degradation due to selecting different configurations is accepted. 
· One may say that the 10:0 configuration is extremely harmful compared to any of the existing UL/DL configurations, since there is no UL subframe in the 10:0 configuration; since DL-to-UL interference is critical, 10:0 configuration can have the highest possibility to affect UL subframe(s) on the neighbouring operators if the neighbouring operators use existing UL/DL configurations, while in the co-existence situation with the existing UL/DL configurations, at least one UL subframe is not affected by DL-to-UL interference (subframe #2 is a UL subframe for any of the existing UL/DL configurations).

· However, even without the 10:0 configuration, it is not realistic to consider that co-existence with different UL/DL configurations is allowed. For example, in the co-existence scenario between the UL/DL configurations #2 and #5, UL suframe on the subframe #7 of the UL/DL configuration #2 is suffered from interference from the DL subframe on the subframe #7 of the UL/DL configuration #5. In this case, the UL subframe cannot be used and therefore UL throughput is degraded. Furthermore, if the UL subframe cannot be used, DL throughput is also degraded since HARQ-ACKs in response to PDSCH transmissions over multiple DL subframes are required to be accommodated by the UL subframe. 
· One may also say that if 10:0 configuration is not introduced, any operator can resolve the concern about the co-existence interference by setting its own UL/DL configuration as #5, since no existing UL/DL configuration produces DL-to-UL interference to the UL subframe in the UL/DL configuration #5. However, since the UL/DL configuration #5 is quite DL-heavy configuration, some operators may suffer from the lack of UL resources and hence UL throughput is highly degraded. Further, some services such as VoLTE may not be applicable any more on the carrier. Therefore, it is not realistic to say that using UL/DL configuration #5 solves the issue of inter-operator co-existence. For UL/DL configuration, in principle, negotiation between operators is necessary.

· Furthermore, if the operator intentionally stopped being synchronized with the other operators, the neighbouring operators would suffer from the interference regardless of whether UL/DL configuration is aligned. It is easy for the harmful operator to stop synchronization with neighbouring operators if the harmful operator has another carrier; the harmful operator can utilize the TDD carrier for “DL-only operation”, where the TDD carrier is utilized as DL-dedicated secondary cell for carrier aggregation. It is possible to perform “DL-only operation” even without the 10:0 configuration.
· In summary, inter-operator co-existence is, if it is identified as a concern, a fundamental problem and deficiency on TDD itself and not specific to the 10:0 configuration.
· Note that although originally the inter-operator co-existence due to the 10:0 configuration is not the specific issue at all, at least it is quite unreasonable if the proposal of 10:0 configuration is not introduced due to the concern of inter-operator co-existence by people belonging to the same country or region where all the people, specifically operators are not interested in using the 10:0 configuration for their TD-LTE operations.
Observation 1:
A concern based on inter-operator co-existence is not valid to exclude the introduction of the 10:0 configuration.
2. Impact on chipset/terminal ecosystem
· We believe that the introduction of the 10:0 configuration is quite beneficial to achieve chipset/terminal ecosystem, since demands from various operators can be accommodated by a TDD band.

· Defining FDD SDL band on the same frequency was proposed as an alternative for the 10:0 configuration in TD-LTE. This means that the same frequency channel arrangement is defined by two different bands, one is TDD with the existing seven UL/DL configurations and the other is FDD. As a result, some operators select the TDD band, while the other operators select the FDD SDL band. This is more unfortunate situation from chipset/terminal ecosystem perspective. In addition, the chipset/terminal is required to be tested for the both bands and this would increase the number of tests.
Observation 2:
Specifying the 10:0 configuration is more beneficial from chipset/terminal ecosystem point of view, compared to defining FDD SDL on the same frequency channel arrangement as that defined TDD band.

3. Performance gain and the validity of scenarios

· The wasted resources by using the existing UL/DL configuration for DL-only operation are able to be utilized by the 10:0 configuration. Therefore, the performance gain is clear. For example, compared to the UL/DL configuration #5, up to 20% resource is additionally usable by the 10:0 configuration.
· So far, various features to enhance Rel.8 specifications have been specified in LTE since Rel.8. In order to achieve 20% gain by the enhancements, extraordinary effort is needed. The use of 10:0 configuration offers the gain without any parameter adjustments at least for some operators. Therefore, we believe that the performance gain is already crystal clear.
· One of the promising scenarios for the 10:0 configuration is a carrier aggregation with FDD primary cell. It is obvious that the additional specification impact of supporting this CA is minimal, since TDD-FDD CA with FDD primary cell is supported in Rel.12.

· TDD-FDD CA with TDD primary cell is also supported in Rel.12. By reusing the same L1/L2 mechanisms, 10:0 configuration can also be used as a secondary cell in a carrier aggregation with TDD primary cell if there is a demand for this usage scenario.

Observation 3:
Performance gain is significant, while extraordinary effort on parameter tuning may not be required. The usage scenarios are extremely clear.

4. Importance of network synchronization

· Network synchronization is essential for TDD operation. 
· However, it is not essential in case if the TDD band is utilized as “DL-only operation” for carrier aggregation, in which the TDD band is utilized as DL-dedicated secondary cell while one of the other bands is a primary cell, no matter what UL/DL configuration is used for the “DL-only operation”.
· Therefore, the importance of network synchronization is not impacted by the introduction of the 10:0 configuration for supplemental downlink.
Observation 4:
Introduction of the 10:0 configuration does not impact on the importance of network synchronization.

5. Consistent TDD definition

· The definition of the TD-LTE has already been not clear since Rel.11, because of the introduction of inter-band TDD CA with different UL/DL configurations. UE can use separate frequency for UL and DL at the same time. This is a definition of FDD.
· The same definition of the above is also applicable to TDD-FDD CA. Furthermore, in TDD-FDD CA, half-duplex operation is not allowed. Therefore, the TDD-FDD CA operation is purely FDD operation.

· In RAN#63, flexible duplex was proposed [6], in which “TDD operation” is allowed in FDD UL frequency. In RAN4#70bis meeting, it was proposed that carrier aggregation using TDD and FDD SDL should not be excluded [7]. Those also break the definition of TDD or FDD if one can say that the 10:0 configuration breaks the definition of TDD.

· We believe that not accepting new technologies by sticking to the “definition” is not beneficial from technology enhancement point of view. It would be reasonable to handle the original “definition” in a flexible manner according to the evolution of technology.
Observation 5:
No benefit to stick to the original definition from technology ehnhancement point of view.
6. Support of roaming
· The following three cases are considered.
· Case 1: UEs supporting the 10:0 configuration may not support the other existing UL/DL configurations and cannot connect to the TD-LTE with existing UL/DL configuration in the roaming cases.

· Case 2: UEs supporting existing UL/DL configurations may not support the 10:0 configuration and cannot connect to the TD-LTE operation with the 10:0 configuration in the roaming cases.

· Case 3: UEs supporting stand-alone operation only (i.e., non-CA UEs) cannot connect to the TD-LTE with the 10:0 configuration in the roaming cases.

· For case 1, we agree that such cases should be avoided. We propose that the UEs supporting 10:0 configuration shall support the other existing UL/DL configurations.

· For case 2, we consider UEs can connect to the TD-LTE operational network with the 10:0 configuration even if the UEs do not support the 10:0 configuration. In case of CA, UL/DL configuration for the secondary cell is indicated by dedicated RRC signalling. If the UEs do not support the 10:0 configuration, the NW can configure the TDD cell as one of existing UL/DL configurations, e.g., UL/DL configuration #5. For UEs supporting the 10:0 configuration, the NW configures the TDD cell as the 10:0 configuration. However, our proposal is that “the UEs supporting 10:0 configuration shall support the other existing UL/DL configurations” so that this will not happen.

· For case 3, it is true that UEs not supporting CA cannot connect to the TD-LTE operational network with the 10:0 configuration. Although the NW can utilize one of the existing UL/DL configurations for the “DL-only operation”, the same problem still happens; the case 3 is not a concern specific to the 10:0 configuration. In addition, these UEs would support several FDD and/or TDD bands. Thus, this cannot be a significant issue. At least the operators who use the 10:0 configuration consider the trade-off and select their best possible UL/DL configuration according to their surrounding situation. 
Observation 6:
No clear concern on roaming, specific to 10:0 configuration, is not identified.
3. Conclusion
Based on the above discussion, the support of the new configuration for supplemental downlink for TD-LTE is justified. Therefore, we propose the following in [3]:
Proposal:
An additional UL/DL configuration which enables to utilize all the subframes as DL subframes as shown in Table 3-1 is introduced in Rel-12.
NOTE:
Only when the bands are defined as a certain CA configuration such as Band 1 + Band 42, the terminals shall support the whole configurations in the Table 3-1. 
Thus, the terminals can work under 10:0 configuration as well as the existing TDD UL/DL configurations network.
Unlicensed bands are out of scope of the discussion at this moment.
Table 3-1: Uplink-downlink configurations.

	Uplink-downlink 

configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D

	7
	-
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
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