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1. Introduction
At the last meeting, the introduction of an additional UL/DL configuration for TD-LTE in Rel-12 was proposed [1]. In the proposal, the additional UL/DL configuration for TD-LTE was the DL-only configuration for TD-LTE to utilise all the radio resources in the TDD band for downlink transmission. Considering that the current mobile traffic is UL/DL asymmetric and its ratio is roughly 1:9 as seen Annex A, we believe that the DL-only configuration is quite useful in DL-heavy traffic networks/scenarios. In addition to the scenario of accommodating the asymmetric traffic, downlink only operation for TD-LTE has an additional benefit that network coordination/synchronisation within/between operator(s) is not required. This could help to assign a spectrum efficiently since a guard band between operators is not needed even without the network synchronisation. It should be noted that even now any operators having a TDD band(s) need to select one UL/DL configuration from the existing seven configurations. Thus, defining an additional configuration obviously does not affect the conventional procedure and it is not harmful to TD-LTE operations. 
In this contribution, we further clarify the motivation and the justification to introduce the new configuration for TD-LTE. We believe that this proposal offers more flexibility for TDD bands, and strongly enhances usefulness of TD-LTE as a common solution specifically for some global bands. Our views on some specific concerns raised by the interested parties are also described in the Annex B.
2. Motivation
2.1. Technical aspect
According to the current traffic trend in the mobile network, downlink data traffic is much larger than that for the uplink (see Annex). To accommodate the asymmetric traffic, a supplemental downlink carrier has been introduced and studied for some frequency bands where unpaired spectra are available, e.g., Band 29 and L-band [2]. For the time being, this supplemental carrier is available only for FDD. On the other hand, such a supplemental DL carrier for the TDD band and/or an appropriate UL/DL configuration for TD-LTE to actualize the DL only usage have not been introduced yet.
Among the existing UL/DL configurations for TDD, Configuration 5 is the DL-heaviest [5], whose ratio of DL, UL, and special subframe, is 8:1:1. Therefore, the TDD band can be utilised as a supplemental downlink carrier by configuring UL/DL configuration 5, without transmitting any UL signals in the UL subframe and special subframe. However, this results in wasting up to 20% of radio resources which is not marginal (see Fig.1). If we assume carrier aggregation, such a loss seems to be relatively smaller. For example, assuming TDD-FDD carrier aggregation with FDD primary cell and the TDD secondary cell whose UL/DL configuration is 5, the loss in the total (primary cell + secondary cell) radio-resources could be up to 10% since DL resources are also available in the FDD primary cell as well as the TDD secondary cell. However, if a number of small cells are assumed to be deployed in the macro cell area, and then the TDD is applied to the small cells where the FDD is applied to the macro cell, the loss in the total DL radio resources in the network would be nearly 20%. 

Observation 1:
Applying existing UL/DL configurations for TD-LTE for DL-only operation wastes up to 20% radio resource loss 
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Fig. 1  DL-only operation with existing UL/DL configuration for TD-LTE
Possible solutions for this problem are to utilize a FDD supplemental downlink carrier, or  to additionally introduce a DL-only configuration for TD-LTE, in which all subframes can be utilised for downlink. In the following, we provide some analysis on the operational flexibility and cost perspective for DL-only configuration for TD-LTE.
On operational flexibility perspective
When we introduced a FDD supplemental downlink carrier, there were no TDD-FDD CA specifications. Thus, in order to make maximum use an un-pair band for DL-only usage, there was no choice but selecting a FDD supplemental downlink carrier for FDD-FDD CA.

Now TDD-FDD CA is being introduced in 3GPP specification in Rel-12 time frame.  In addition, some TDD bands will be globally available. The latter means various choices should be provided to accommodate various demands in various situation since the demands are different from countries to countries etc. From this perspective, adding the new UL/DL configuration for DL-only operation can be a solution since in some countries operators can select the other configuration from eighth ones as the situation demands. Thus, the solution to the introduction of the new UL/DL configuration can provide more operational flexibility with a TDD band and make the band even more globally available since it can satisfy various demands.

On cost perspective
Here we consider a TDD band X as an example. As a baseline, UE is assumed to be supporting TDD-FDD carrier aggregation using a FDD band (lower frequency, Band Y) and the TDD band X. Then, additional cost due to the introduction of the new configuration for TD-LTE would be quite small in the following two reasons. One is the compatibility with the Band X devices, and the other is the number of tests. 
Regarding the compatibility with Band X devices, it is obvious that the same RF devices can be used regardless of UL/DL configuration for TD-LTE. 

Regarding the number of tests, in TDD, a specific UL/DL configuration is assumed for many test cases according to the test purpose. Therefore, the introduction of the new configuration for TD-LTE does not increase the test effort basically. 

From the above discussion we observe the following.

Observation 2:
Adding DL-only configuration for TD-LTE would not generate additional cost assuming that the UE supports TDD-FDD CA. 
2.2. Market aspect

Now the demand for LTE spectrum usage continues globally expanding more and more. TD-LTE should have the solution to accommodate the issue for DL-heavy traffic networks/scenarios 

In Europe, several operators have TDD spectrum allocations in different bands (e.g. 2.6GHz) that they would like to be able to use in flexible and cost efficient manner, and where TDD DL only operation could pave the way to such TDD deployments. 
In Japan, new spectrum allocation of 3400-3600 MHz would be expected in the near future since the frequency reorganization action plan (October 2013 revised edition) refers to potential IMT-Advanced systems introduction from the fiscal year of 2015 [4]. Currently, some operators requiring the spectrum allocation on the frequency to the government consider that TDD without guard band between operators is feasible on the band. In this sense, there are potentially two choices; (1) using existing UL/DL configurations with synchronization, or (2) using DL-only operation without synchronization. If operators decided to go for (2), DL-only configuration is definitely beneficial in terms of radio resource utilization efficiency as described in Fig.1. Considering the spectrum allocation schedule in Japan, it is highly desirable that the 3GPP specification is ready to support the DL-only configuration in Rel-12 time frame. As such, the specification work has to be conducted in Rel-12. Otherwise, it will not meet the deployment schedule for the new spectrum when it comes to TDD to be selected for the 3400-3600 MHz.
Again, we believe that TD-LTE should have a common and global solution to satisfy various types of demands from operators/regions are accommodated as much as possible.. Thus, 3GPP should enhance and refine TD-LTE specifications/technologies accordingly. Moreover aAdding DL-only configuration for TD-LTE just offers more flexibility for operators’ choice, but is not harmful to existing TD-LTE operations at all. 
From the above discussion we observe the following.

Observation 3:
Adding DL-only configuration for TD-LTE can accommodate the diverse demands for TD-LTE technology and contribute to its growth and development.
2.3. Demand for adding DL-only configuration
The Table 2.4-1 shows two lists of companies. First list is the companies supporting this proposal. Second list is the companies considering that this proposal is technically feasible and rationale. 
	Opinions
	Name of companies

	Support the proposal (28)
	NTT DOCOMO, INC., Telecom Italia, KT, Sharp, Hitachi, NEC, Telefonica, Orange, NTT, Motorola Mobility, Panasonic, SK telecom, TeliaSonera, Kyocera, IAESI, ATR, Institute for Infocomm Research, LightSquared, HTC, Fujitsu, ITL Inc., Dish, Acer, NTC, Cisco, Sumitimo Electoric, Mitsubishi Electric, CEWiT

	Feel that the proposal is  technically feasible and rationale (33)
	NTT DOCOMO, INC., Telecom Italia, KT, Sharp, Hitachi, NEC, Telefonica, Orange, Anritsu, TELUS, NTT, Motorola Mobility, Panasonic, SK telecom, TeliaSonera, Kyocera, IAESI, ATR, SONY, Institute for Infocomm Research, LightSquared, HTC, Fujitsu, ITL Inc., Dish, Acer, ETRI, LG Electronics, NTC, Cisco, Sumitomo Electric, Mitsubishi Electric, CEWiT


From the above list, we observe the following.

Observation 4:
There are significant demands for adding DL-only configuration for TD-LTE by various operators, and the introduction is considered to be technically feasible by many companies including operators, NW vendors, UE vendors, and test vendors 
3. Summary and proposal
In this contribution, we observed the followings.

Observation 1:
Applying existing UL/DL configurations for TD-LTE for DL-only operation wastes up to 20% radio resource loss 
Observation 2:
Adding DL-only configuration for TD-LTE would not generate additional cost assuming that the UE supports TDD-FDD CA. 
Observation 3:
Adding DL-only configuration for TD-LTE can accommodate the diverse demands for TD-LTE technology and contribute to its growth and development.
Observation 4:
There are significant demands for adding DL-only configuration for TD-LTE by various operators, and the introduction is considered to be technically feasible by many companies including operators, NW vendors, UE vendors, and test vendors 
In conclusion, the following is proposed:
Proposal:
An additional UL/DL configuration for TDD supporting DL only operation 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 DL only configuration as well as the existing 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


For some specific concerns, we provide our views in the annex B.
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Annex A
Statistics mobile network traffic in Japan (data only, September 2013) [6]

	Measured traffic
	Uplink
	Downlink
	UL:DL ratio

	Average data traffic rate counted on GGSN/EPC per month

(Increase from the last year)
	56.6 Gbps

(+ 72 %)
	489.8 Gbps

(+ 65 %)
	1 : 8.7

	Average data traffic rate per user per month

(Increase from the last year)
	389 bps

(+ 60 %)
	3363 bps

(+ 54 %)
	1 : 8.6


Annex B
Answers for some specific concerns

Concern 1: The DL-only configuration will be harmful to the existingTD-LTE operators/operations
Our view: This concern may focus on scenarios where operators share a TDD band without guard band. Then, if one of operators starts to use DL-only configuration, other operators are suffered from strong interference from the operator. We consider such cases NEVER happen. TDD band operation without guard band is based on the operators’ negotiation/cooperation so that UL/DL configuration and/or synchronization is/are aligned. Of course, it is harmful if one of operators breaks the consensus. If it was most like to happen, then, this would be able to  a fundamental problem in TDD intra-band inter-operator deployment and not related to DL-only configuration. The operator ignoring the consensus or the negotiation/cooperation itself can be harmful even without DL-only configuration; using different UL/DL configuration from the neighboring operators, or stopping synchronization with the neighboring operators. In other words, if this case is considered to be the concern, any TDD intra-band inter-operator scenarios will generate the similar concerns.
Concern 2: DL-only configuration is not TDD

It is true in a sense that there is no uplink transmission in the DL-only UL/DL configuration. We, however, consider pure TDD/FDD operation is no longer kept assuming carrier aggregation operation. For example, in TDD inter-band CA in Rel.11, carrier aggregation using TDD carriers with different UL/DL configurations is allowed. In this operation, UE behavior is no longer pure TDD in some subframe timings. Another example is FDD supplemental downlink carrier. Since FDD supplemental downlink carrier does not have paired spectrum, it is no longer pure FDD in some sense.  We believe that providing and creating even more reasonable solutions is more imperative than discussing the definition of FDD or TDD.
Concern 3: The specification work cannot be completed in Rel.12

We consider it can be completed in Rel.12, by reusing existing/ongoing CA mechanisms, e.g., FDD-FDD CA using FDD supplemental downlink carrier, and TDD-FDD CA with FDD primary cell. 
Concern 4: Not clear how the roaming cases will be supported

The concern 4 is assumed to consider following three cases.

Case 1: UEs supporting DL-only 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 DL-only configuration and cannot connect to the TD-LTE with the DL-only 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 DL-only UL/DL configuration in the roaming cases.

For case 1, we agree that such cases should be avoided, Thus, our proposal is that the UEs supporting DL-only configuration shall support the other existing UL/DL configurations.

For case 2, we consider UEs can connect to the TD-LTE with the DL-only configuration even if the UEs do not support the DL-only configuration. In case of CA, UL/DL configuration for the secondary cell is indicated by dedicated RRC signalling. If the UE does not support DL-only configuration, the NW can configure the TDD cell as one of existing UL/DL configurations, e.g., UL/DL configuration 5. For UEs supporting DL-only configuration, the NW configures the TDD cell as DL-only configuration. Our proposal is, however, that “the UEs supporting DL-only 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 with the DL-only configuration. However, if the NW performs DL-only operation with existing UL/DL configuration (as in Fig.1), the same problem happens; the case 3 is not a concern specific to DL-only configuration.
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