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1. Introduction
This paper provides DOCOMO’s view on the potential deployment scenario on additional TDD configurations.
2. Discussion
2.1. Traffic trend
Table 1 shows the statistics of data traffic in Japanese mobile networks [1]. These statistics were measured on 6 mobile operator networks. The amount of UL data traffic was increased considerably in a year as well as DL. Nevertheless, the traffic trend is still asymmetric such that DL data traffic is much heavier than UL. From the observed traffic trend, the additional TDD configurations (10:0:0 and 9:1:0) can be a viable choice for an unpaired spectrum to accommodate the DL heavy traffic.
Table 1:
Statistics of mobile network traffic in Japan (data only, September 2014) [1]

	Measured traffic
	Uplink
	Downlink
	UL:DL ratio

	Average traffic counted on GGSN/EPC per month

(Increase from the last year)
	94.9 Gbps

(+ 68 %)
	689.0 Gbps

(+ 41 %)
	1 : 7.3

	Average traffic per user per month

(Increase from the last year)
	601.2 bps

(+ 55 %)
	4364 bps

(+ 30 %)
	1 : 7.3


2.2. Potential deployment scenario
Figure 1 illustrates one of the deployment scenarios on additional TDD configurations as TDD SDL. An operator at first deploys small cells (f2) overlaid with macro cells (f1) using a remote radio head (RRH), i.e., CA scenario #4 [2]. In Figure 1, both f1 and f2 are FDD. The equal amount of spectrum resources is assigned for UL and DL. After the initial CA deployment, the operator gets additional unpaired spectra (f3 and f4). If the DL heavy traffic as shown in Table 1 is observed, the operator will use the TDD SDL for the unpaired spectrum in conjunction with the existing CA deployment. HARQ feedback and periodic CSI reporting for TDD SDL are delivered from PUCCH on PCell or SCell (to be supported in Rel-13). 
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Figure 1:

Deployment scenario on additional TDD configurations

2.3. Assumptions on usage of TDD configurations
In a given frequency band for TDD, if the UL-DL configuration is the same and the radio frame and subframe are synchronised among all operators in a given geography as illustrated in Figure 2(a), a guard band is not needed between spectra. Otherwise, it is needed between spetra on which operators are using the different TDD UL-DL configurations asynchronously as illustrated in Figure 2(b). These principles are also applicable when the additional TDD configurations are used. In case of Figure 2(a), the network synchronisation between operators is not required if the 10:0:0 configuration is adopted or the 9:1:0 configuration is adopted without transmitting UL on the special subframe.
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Figure 2:

Usage of TDD configurations

2.4. Potential frequency bands for additional TDD configurations
In Japan, some of the spectra in Band 41 (2496 - 2690 MHz) and Band 42 (3400 – 3600 MHz) are available and assigned for mobile operators.
3. Summary and proposal
This paper provided DOCOMO’s view on the usage of additional TDD configurations. In conclusion, all the information in this paper is proposed to capture in the TR of this study.
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