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1 Introduction

In recent RAN plenary meetings, DL only configurations of 10:0:0 have been proposed for TD-LTE[1][2]. Since this configuration will not only challenge the definition of TDD but also have great effect on the network deployment in TDD bands. Many companies and organizations from different countries and regions have expressed their concerns and views on this topic [3]-[7]. Many discussions have also taken place online and offline. 
This contribution shares the latest TD-LTE network deployment, TDD spectrum status especially for 3.5GHz spectrum allocation. In addition, this contribution also summarizes the impacts of the 10:0:0 configuration to TD-LTE. It is stressed that maintaining healthy TD-LTE evolution is uttermost important to 3GPP as a whole.
Some non-3GPP-member TD-LTE operators as listed in Table 1 would also like to support this contribution. 

Table 1 supporting list of non-3GPP member TD LTE operators
	
	Company name
	Country/Region

	1
	Aria Telecom
	India

	2
	Integrated Telecom Company
	Saudi Arabia

	3
	Xplornet Communications Inc
	Canada

	4
	ITC,
	Saudi

	5
	NETSet Communications
	US

	6
	Linkem s.p.a
	Italy

	7
	PCCW
	Hong Kong

	8
	DBD GmbH
	Germany

	9
	Neutra Network Services
	Spain


2 TD-LTE deployments and 3.5GHz spectrum allocation
According to Status of the Global LTE TDD Market report published by GSA [10], as of 28 July 2014, 39 TD-LTE commercial networks were deployed in Band 39 - 43, giving a total of 87 commercial LTE TDD networks in deployment or firmly planned. Band 42 (3.5GHz) becomes more important recently as another potential global common TD-LTE band [8], with a significant bandwidth available to accommodate the exponential traffic increase that operators are experiencing. Many regions have already allocated 3.5GHz for fixed and mobile service or broadband access, or have identified it as one of the most important spectrum for LTE in the near future. In 2013, ECC made a decision on 3.5GHz spectrum (3.4GHz-3.6GHz) with TDD as the preferred duplex mode [9].

3 Discussion on the new TDD DL-heavy configurations
A proposal was brought up in RAN #62 to introduce a new UL-DL configuration 10:0:0 for TD-LTE, with the intention to use TDD band only for DL traffic. Since RAN #62, many companies and organizations from different countries have expressed their concerns and views on this topic [3]-[7]. We summarize our views on the new 10:0:0 configuration as following.

3.1 Downlink only configuration causes inter-operator coexistence issues
For the same area where multiple operators need to deploy TD-LTE networks in the same band, there are different ways of regulatory restrictions as below:

· If inter-operator synchronization can be achieved, no guard band is needed between the spectrums allocated to neighboring operators. Examples of such deployment include 2.6GHz TD-LTE in China.

· If inter-operator synchronization cannot be achieved, a guard band (e.g. 10MHz, scenario-dependent) is likely to be needed between the channels deployed by neighboring operators, which is similar as the guard band between a FDD DL band and a TDD band. Besides, dedicated operator-specific hardware filters may also be necessary, not only on the Tx side (DL-only, to comply with its block-edge-mask) but also on the Rx side (to avoid blocking).
Coexistence between a DL-only operator and a regular TDD operator is a special case of unsynchronized TDD coexistence (with the exception that the impact is not mutual, but rather unidirectional from one operator to another). If one operator uses DL only configuration in a TDD band, it has severe impact on other TD-LTE operator’s network in neighboring spectrum due to strong DL-to-UL interference. It may be argued that the regulation allows proper unsynchronized deployments (e.g. with strict block-edge-masks, which in practice mean guard band + hardware filter), however, the impact exists due to hardware filter and the guard band reduces the overall spectrum usage.

Hence, assuming no guard band between neighbor operators’ spectrum, the net effect of one operator using the DL only configuration is that all other TD-LTE operators in the same geographic area must also use the DL only configuration, which limits the TD-LTE deployment flexibility of other operators in terms of the choice on the desired UL-DL configuration. Note that such restriction is very severe since standalone operation is not possible with the DL only configuration, and therefore it is only implementable by operators that have access to another spectrum. According to the analysis in [6], the new 10:0:0 configuration will pose serious threat to the survival of some TDD operators. Operators from different countries and regions have clearly expressed their concern and objections about this new DL only configuration for TD-LTE.
Observation1: Introducing new DL-heavy configurations to TDD has severe impacts on inter-operator coexistence in the same TDD band, and poses serious threat to the survival of some TDD operators.

3.2 Downlink only configuration cannot support standalone operation

It is obvious that the standalone operation on the TDD carrier is not possible with the new10:0:0 configuration. However, standalone operation is essential for TD-LTE and standalone operation is an important feature for TD-LTE configuration[7].

· Standalone operation can ensure the accessibility of non-CA capable UEs, especially for TDD-only operators. The drawbacks of deploying the new DL-heavy configurations (i.e. non-standalone carrier) is given in [5] and it is clear that deploying non-standalone carrier suffers from throughput loss when non-CA capable UEs exist, has limited applicable deployment scenarios, may lead to PUCCH congestion on the Macro cell, and has impact on roaming.
· Standalone also provides easy and diverse deployments including non-ideal backhaul. Downlink only configuration can only be applied for CA case under ideal backhaul. If one operator use downlink only configuration, other operators without ideal backhaul cannot use the neighbour band.
· Standalone ensures the backward compatibility for legacy UE access. If downlink only configuration is used, it means only UEs supporting CA and new configuration can access the carrier, i.e. legacy UEs cannot access the carrier.
· Standalone supports UL transmission. UL transmission can provide more flexibility for traffic load adaption. With uplink transmission, a band can be used either as PCell or SCell. UEs have the flexibility to access any band with better coverage. This is very important for real network deployment not only for the reason of coverage constraint but also for UE energy saving. 
Observation2: standalone operation is essential for TD-LTE. New DL-heavy configurations cannot support standalone operation. Deploying non-standalone carrier suffers from throughput loss when non-CA capable UEs exist and has limited applicable deployment scenarios.
3.3 DL only configuration may fragment the eco-system of terminals
DL-only avoids the need for a Tx chain, therefore some UE vendors may be tempted to save costs and engineering challenges by avoiding completely the Tx RF chain. This possibility is totally unacceptable as it would fragment the ecosystem, impede global roaming and threaten TDD-only operators.
DL-only configuration does not allow standalone TD-LTE in a band due to serious inter-operator coexistence issue, which also splits the eco-system of terminal.
· DL only terminal vs. normal TD-LTE terminal. If DL only configuration is used for one band, no uplink transmission is required. Potentially, it will cause the risk of different UE design in one TDD band. Then, there will be two types UE in one band, namely, DL only terminal and normal TD-LTE terminal, which will fragment TD-LTE market and lead to global roaming problem.
· Different CA band combinations for different operators using DL only, lead to more scattered market scale of terminals.
Observation 3: DL only configuration may split the eco-system of terminals and further scatter market scale of terminals.
3.4 Inconsistency between DL only configuration and the definition of TDD
TDD stands for time division duplex. By definition, TDD should achieve both DL and UL transmission in a time-division way in the same band. Therefore the newly proposed DL only configuration cannot be described as TDD, but rather as “S-DL with a different frame structure”. 

3GPP has been supporting FDD and TDD using frame structure type 1 and frame structure type 2 in the specifications. In TS36.211, it is stated that frame structure type 1 is applicable to full duplex and half duplex FDD, while frame structure type 2 is applicable to TDD. Given this clear definition, TDD and frame structure type 2 have been used inter-changeably in many occasions of the specifications. Since the DL only configuration cannot be viewed as TDD, relating the DL only configuration to frame structure type 2 or to TDD in general will lead to fundamental definition issues and possibly create messy specifications. One might argue that FDD SDL defined in 3GPP is not FDD by definition either. However, it is noted that the FDD SDL should be viewed as rare exceptions since the use of such band(s) is already determined to be DL only by regulation. In addition, FDD SDL can only be used with a regular FDD carrier comprising both DL and UL spectrum, which means FDD SDL still falls into FDD definition.

Observation4: DL only configuration is not TDD. Relating DL only configuration to TDD can lead to fundamental definition issues and possible create messy specifications.

3.5 Limited gain of new DL-heavy configuration
Since the TDD carrier is typically used for standalone deployment, UL subframe is necessary for UL control and data transmission and therefore cannot be called as “overhead”.

Even for the DL-traffic only scenario, the difference on available PDSCH resources between the new DL-heavy configurations of 10:0:0 and configuration #5 8:1:1 is quite small. Table 2 compares the number of available REs for PDSCH transmission per radio frame, between the DL only configuration 10:0:0 and the existing TDD UL-DL configuration 5 with special subframe configuration 4 (i.e. 12 OFDM symbols in DwPTS). Since a carrier adopting DL only configuration 10:0:0 must be used together with another standalone serving cell, it is observed that the gain of the DL only configuration 10:0:0 over existing configuration is only 6.5% with the assumption in Table 2.

Table 2: Comparison between DL only configuration and existing configuration 5

	Overhead assumption
	Number of Res for PDSCH transmission per radio frame
	Gains of DL only configuration

	· 20MHz system bandwidth

· 6 MBSFN subframes 

· 2 CRS ports

· 2 DMRS ports

· PBCH/PSS/SSS

· 2 CSI-RS 5ms periodicity

· 2 PDCCH OFDM symbols 
	DL only configuration
	Existing configuration 5
	

	
	126392
	110864
	· 14%(1 TDD cell)
· 6.5% (1 FDD cell + 1TDD cell)


Observation5: The potential gain of the DL only configuration in terms of number of resources available for downlink transmission is limited compared to the existing TDD UL-DL configurations.

3.6 Benefits of synchronized network is not achievable 

One potential benefit of the DL only transmission is that eNB synchronization is not mandated. However, with the standard evolution since R10, more advanced features require network synchronization, which can provide system and end-user performance improvements for both FDD and TDD, including:

· MBMS and any other solutions based on MBSFN sub-frames for Rel-9 and later releases [11] 
· eICIC for Rel-10 and later releases [12]

· CoMP for Rel-11 and later releases  [12][13]

· FeICIC for Rel-11 and later releases [12]

· EPDCCH for Rel-11 and later releases [12]

· UEs with advanced receiver, e.g. MMSE-IRC for Rel-11 and later releases [12]. Further advanced receivers also take the network synchronization as the basic assumptions, e.g. NAICS [14].

Network synchronization has multiple alternatives of mature mechanisms [15] [16]: GNSS, IEEE1588v2 (i.e. over (IP)), and “network listening”.  There is on-going standardization on the radio-interface based synchronization for small-cell deployment in Rel-12 small cell enhancement WI [17]. Besides the standardized synchronization requirements above, some network implementation-based synchronization is also required to enable the functionalities of UL CoMP, network positioning, etc.

Observation6: The potential benefit of the DL only configuration on not requiring network synchronization come with the consequence that many advanced features and their gains cannot be realized.

4 Conclusion

In this contribution, we share the latest TD-LTE network deployments (especially on 3.5GHz spectrum allocation status). In addition, we summarize the relevant concerns on the proposed DL only configuration. Based on the analysis in this contribution and the big debates from the whole industry, the following is proposed: 

Proposal: No new DL-only configurations with 10:0:0 or 9:1:0 should be introduced to TD-LTE.
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