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1. Introduction

In recent RAN meetings, there were some discussions on the regulatory aspects of using LTE UL spectrum for flexible duplex, i.e., network sends DL traffic to UEs via UL spectrum [1, 2]. This contribution provides some observations and discussions on Korean regulations related to the flexible duplex operations.
2. Observations on Korean regulations
The flexible duplex operations introduce two types of operations; one is UE reception in UL spectrum and the other is network transmission in UL spectrum. This section reviews Korean regulations related to these two operations.
2.1. UE reception in UL spectrum
In [3], transmissions of wireless devices for mobile communications are regulated in terms of transmission directions and modulation schemes in LTE FDD bands (819 – 849 MHz, 904.3 – 915 MHz, 1715 – 1795 MHz, 1920 – 1940 MHz, 2500 – 2540 MHz corresponding to UL, and 864 – 894 MHz, 949.3 – 960 MHz, 1810 – 1880 MHz, 2110 – 2130 MHz, 2620 – 2660 MHz corresponding to DL). To be specific, SC-FDMA and OFDMA shall be used in UL and DL bands, respectively. In addition, SC-FDMA shall be used for communications in direction to the operator, and OFDMA shall be used for communications in direction to the subscriber. If regulations are strictly applied, this may imply that the transmission in UL spectrum in direction to the subscriber may not be allowed in the LTE bands mentioned above. This is because transmissions in UL spectrum shall use SC-FDMA but those in direction to the subscriber shall use OFDMA. It is noteworthy that ProSe specified in Rel-12 LTE is not compliant with the existing regulation because ProSe transmissions use SC-FDMA in UL bands but are in direction to the subscriber, not to the operator. Therefore, it can be concluded that some amendments to Korean regulations are necessary in order to allow UE reception in UL spectrum for either flexible duplex or ProSe.

Observation 1: Current Korean regulations need to be amended in order to allow UE reception in UL spectrum for either flexible duplex or ProSe.

2.2. Network transmission in UL spectrum
Regulations in [3] specify the conditions for base stations, mobile stations, and relay stations that perform relaying operations between base station and mobile station in the LTE FDD bands mentioned in the previous subsection. The specified conditions include the frequency tolerance, maximum transmission power, spurious emission, and so on. Different conditions apply to relay stations depending on the transmission direction, i.e., whether the relay station transmits in direction to the subscriber or the operator. The conditions for base stations apply when transmitting in direction to the subscriber
, and those for mobile stations apply when transmitting in direction to the operator. Thus, under the current regulations, it is allowed for relay stations, a kind of the network device deployed by the operator, to transmit in UL spectrum as far as it satisfies the corresponding conditions that are basically applied to the transmission from mobile stations in UL spectrum.

Observation 2: Current Korean regulations allow relay stations to transmit in UL spectrum if the transmission satisfies the corresponding conditions.
3. Conclusions
This contribution discussed the regulatory aspects in Korea for the flexible duplex operations where the network transmits to UEs using UL spectrum. The following two observations were made after reviewing the related Korean regulations:

Observation 1: Current Korean regulations need to be amended in order to allow UE reception in UL spectrum for either flexible duplex or ProSe.
Observation 2: Current Korean regulations allow relay stations to transmit in UL spectrum if the transmission satisfies the corresponding conditions.
If a new technology needs to be deployed but not directly allowed in the existing regulations, it has been common practice to amend the related regulations as far as it does not cause damage to the other communications. The same situation is expected for the technologies discussed in this contribution.
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� An exception is that a relaxed restriction is imposed on relay stations for spurious emissions in some bands transmitting in the direction to the subscriber.
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