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1 Introduction
In RAN#67, study item on regulatory aspects for flexible duplex for E-UTRAN [1] has been approved. This contribution discusses regulatory aspects on Korean regulation for flexible duplex operation. 
2 Korean Regulation [2, 3]
In Korean regulations, the following shows some examples of frequency allocation: 
A. Frequency bands 1710 – 1785 MHz (mobile stations transmit) and 1805 – 1880 MHz (base stations transmit) are used for mobile communications [Footnote K111B in 2].

B. Frequency bands 1885 – 1980 MHz, 2010 – 2025 MHz, and 2110 – 2170 MHz are used for IMT-2000. Among them, frequency bands of 1920 – 1980 MHz and 2110 – 2170 MHz are used for FDD, and frequency bands 1885 – 1920 MHz and 2010 – 2025 MHz are used for TDD [Footnote K114 in 3].

Korean regulation [3] specifies conditions for a transmitter (such as base station, mobile station, relay station) which include the allowed frequency tolerance, maximum transmission power, spurious emission, and so on. Furthermore, for the devices using 3GPP LTE technology, restrictions are imposed on the modulation scheme in each frequency band. In particular,

C. Wireless devices for mobile communications using SC-FDMA in LTE FDD UL spectrum of 819 – 849 MHz, 904.3 – 915 MHz, 1715 – 1795 MHz, 1920 – 1940 MHz, and 2500 – 2540 MHz and using OFDMA in LTE FDD DL spectrum of 864 – 894 MHz, 949.3 – 960 MHz, 1810 – 1880 MHz, 2110 – 2130 MHz, and 2620 – 2660 MHz shall comply with the conditions specified in [3]. 
For each transmitter, restrictions in terms of maximum power conditioned to the system bandwidth, allowed frequency tolerance, the spurious emission conditioned to the maximum power, etc. are specified. Especially, for the relay station, different conditions are applied depending on the frequency bands, i.e., whether the relay station transmits a data/signal on LTE FDD UL spectrum or LTE FDD DL spectrum. In general, the conditions for base stations apply when the relay station transmitting a data/signal in FDD DL frequency bands
, and those for mobile stations apply when it transmitting a data/signal in LTE FDD UL spectrum, where conditions include aspects such as maximum power, frequency tolerance, modulation, etc. In terms of spurious emission, when the relay station transmits in LTE FDD UL spectrum, the same conditions of mobile stations apply, and when it transmits LTE FDD DL spectrum, the listed conditions apply. For example, between 810Mhz and 849Mhz, 904.3Mhz and 915Mhz, spurious emission measured over splitted 100Khz should be less than -76dBm in case the maximum power is greater than 20dBm but less than 24dBm and less than -71dBm in case the maximum power is less than 20dBm. 
From the transmission perspective of a network node, it can be interpreted that Korean regulations allows relay stations, a kind of the network device deployed by the operator, to transmit in LTE FDD UL spectrum as far as it satisfies the corresponding conditions that are basically applied to the transmission from mobile stations in LTE FDD UL spectrum in terms of aspects such as TX power, frequency tolerance, modulation, etc. In summary, the followings are examples of a network device transmission in a UL spectrum which can be allowed by the Korean regulation. 
	
	Frequency
	Bandwidth
	Modulation
	Node type
	Max Power
	Frequency tolerance

	Case 1
	819 Mhz ~ 849 Mhz, 904.3Mhz ~ 915Mhz,
1715 Mhz ~ 1785Mhz, 2500 Mhz ~ 2540 Mhz
	5, 10Mhz
	SC-FDMA
	Relay station
	Condition (2W) of mobile station applies. 
	Condition of mobile station applies. 

	Case 2
	1715 Mhz ~ 1785Mhz, 2500 Mhz ~ 2540 Mhz
	20Mhz
	SC-FDMA
	Relay Station
	Condition (2W) of mobile station applies. 
	Condition of mobile station applies. 


It is however noted that the LTE FDD spectrums for mobile communications are also regulated in terms of modulation and the direction of transmission (i.e., intended receivers). It is specified that 

· In 819 – 849 MHz, 904.3 – 915 MHz, 1715 – 1795 MHz, 1920 – 1940 MHz and 2500 – 2540 MHz, SC-FDMA is used, and in 864 – 894 MHz, 949.3 – 960 MHz, 1810 – 1880 MHz, 2110 – 2130 MHz and 2620 – 2660 MHz, OFDMA is used. 
· For those frequencies, a common condition is that transmission scheme is SC-FDMA in case the transmission is in the direction of the operators (i.e., intended receivers are operators) and it is OFDMA in case the transmission is in the direction of subscribers (i.e., intended receivers are mobile stations).
Based on the above regulation, it can be interpreted that SC-FDMA based transmission in direction of mobile stations is not allowed, thus, the transmission in direction of mobile stations in UL spectrum is not supported by current Korean regulation. The same issue also applies to device-to-device communication. The communication in direction of mobile stations in UL spectrum is essential for public safety/disaster scenarios based on device-to-device communication. Currently, there are on-going discussions among regulator and industry to address the constraints imposed by Korean regulation. 
3 Conclusion
Based on the analysis, we summarizes that from the transmission perspective of a network node, it can be interpreted that Korean regulations allows relay stations, a kind of the network device deployed by the operator, to transmit in LTE FDD UL spectrum as far as it satisfies the corresponding conditions that are basically applied to the transmission from mobile stations in LTE FDD UL spectrum in terms of aspects such as TX power, frequency tolerance, modulation, etc. In summary, the followings are examples of a network device transmission in a UL spectrum which can be allowed by the Korean regulation. 
	
	Frequency
	Bandwidth
	Modulation
	Node type
	Max Power
	Frequency tolerance

	Case 1
	819 Mhz ~ 849 Mhz, 904.3Mhz ~ 915Mhz,
1715 Mhz ~ 1785Mhz, 2500 Mhz ~ 2540 Mhz
	5, 10Mhz
	SC-FDMA
	Relay station
	Condition (2W) of mobile station applies. 
	Condition of mobile station applies. 

	Case 2
	1715 Mhz ~ 1785Mhz, 2500 Mhz ~ 2540 Mhz
	20Mhz
	SC-FDMA
	Relay Station
	Condition (2W) of mobile station applies. 
	Condition of mobile station applies. 


It is however noted that SC-FDMA based transmission in direction of mobile stations is not allowed, thus, the transmission in direction of mobile stations in UL spectrum is not supported by current Korean regulation. The same issue also applies to device-to-device communication. The communication in direction of mobile stations in UL spectrum is essential for public safety/disaster scenarios based on device-to-device communication. Currently, there are on-going discussions among regulator and industry to address the constraints imposed by Korean regulation.
We propose to capture the above observations in TR for Korean regulation, and the following shows the text proposal.  
----------------------------<<omitted>>------------------------------------------------------------------
5.1.1 Identified possibilities/constraints of network transmission in UL spectrum

Korean regulation [x] specifies conditions for a transmitter (such as base station, mobile station, relay station) which include the allowed frequency tolerance, maximum transmission power, spurious emission, and so on. Furthermore, for the devices using 3GPP LTE technology, restrictions are imposed on the modulation scheme in each frequency band. In particular,

A. Wireless devices for mobile communications using SC-FDMA in LTE FDD UL spectrum of 819 – 849 MHz, 904.3 – 915 MHz, 1715 – 1795 MHz, 1920 – 1940 MHz, and 2500 – 2540 MHz and using OFDMA in LTE FDD DL spectrum of 864 – 894 MHz, 949.3 – 960 MHz, 1810 – 1880 MHz, 2110 – 2130 MHz, and 2620 – 2660 MHz shall comply with the conditions specified in [x]. 
For each transmitter, restrictions in terms of maximum power conditioned to the system bandwidth, allowed frequency tolerance, the spurious emission conditioned to the maximum power, etc. are specified. Especially, for the relay station, different conditions are applied depending on the frequency bands, i.e., whether the relay station transmits a data/signal on LTE FDD UL spectrum or LTE FDD DL spectrum. In general, the conditions for base stations apply when the relay station transmitting a data/signal in FDD DL frequency bands, and those for mobile stations apply when it transmitting a data/signal in LTE FDD UL spectrum, where conditions include aspects such as maximum power, frequency tolerance, modulation, etc. In terms of spurious emission, when the relay station transmits in LTE FDD UL spectrum, the same conditions of mobile stations apply, and when it transmits LTE FDD DL spectrum, the listed conditions apply. For example, between 810Mhz and 849Mhz, 904.3Mhz and 915Mhz, spurious emission measured over splitted 100Khz should be less than -76dBm in case the maximum power is greater than 20dBm but less than 24dBm and less than -71dBm in case the maximum power is less than 20dBm. 
From the transmission perspective of a network node, it can be interpreted that Korean regulations allows relay stations, a kind of the network device deployed by the operator, to transmit in LTE FDD UL spectrum as far as it satisfies the corresponding conditions that are basically applied to the transmission from mobile stations in LTE FDD UL spectrum in terms of aspects such as TX power, frequency tolerance, modulation, etc. In summary, the followings are examples of a network device transmission in a UL spectrum which can be allowed by the Korean regulation. 
	
	Frequency
	Bandwidth
	Modulation
	Node type
	Max Power
	Frequency tolerance

	Case 1
	819 Mhz ~ 849 Mhz, 904.3Mhz ~ 915Mhz,

1715 Mhz ~ 1785Mhz, 2500 Mhz ~ 2540 Mhz
	5, 10Mhz
	SC-FDMA
	Relay station
	Condition (2W) of mobile station applies. 
	Condition of mobile station applies. 

	Case 2
	1715 Mhz ~ 1785Mhz, 2500 Mhz ~ 2540 Mhz
	20Mhz
	SC-FDMA
	Relay Station
	Condition (2W) of mobile station applies. 
	Condition of mobile station applies. 


It is however noted that the LTE FDD spectrums for mobile communications are also regulated in terms of modulation and the direction of transmission (i.e., intended receivers). It is specified that 

· In 819 – 849 MHz, 904.3 – 915 MHz, 1715 – 1795 MHz, 1920 – 1940 MHz and 2500 – 2540 MHz, SC-FDMA is used, and in 864 – 894 MHz, 949.3 – 960 MHz, 1810 – 1880 MHz, 2110 – 2130 MHz and 2620 – 2660 MHz, OFDMA is used. 

· For those frequencies, a common condition is that transmission scheme is SC-FDMA in case the transmission is in the direction of the operators (i.e., intended receivers are operators) and it is OFDMA in case the transmission is in the direction of subscribers (i.e., intended receivers are mobile stations).

Based on the above regulation, it can be interpreted that SC-FDMA based transmission in direction of mobile stations is not allowed, thus, the transmission in direction of mobile stations in UL spectrum is not supported by current Korean regulation. The same issue also applies to device-to-device communication. The communication in direction of mobile stations in UL spectrum is essential for public safety/disaster scenarios based on device-to-device communication. Currently, there are on-going discussions among regulator and industry to address the constraints imposed by Korean regulation.

----------------------------------<<omitted>>---------------------------------------------------------------------
References
[1] RP-150470, REL-13 Study on regulatory aspects for flexible duplex for E-UTRAN, LG Electronics, China Telecom, Huawei, HiSilicon
[2] Republic of Korea table of frequency allocations, http://www.msip.go.kr/www/brd/m_215/view.do?seq=457&srchFr=&srchTo=&srchWord=&srchTp=&multi_itm_seq=0&itm_seq_1=0&itm_seq_2=0&company_cd=&company_nm=&page=3
[3] Technical regulations for telecommunication radio equipment, http://rra.go.kr/board/notice/view.jsp?nb_seq=843 (written in Korean)
� An exception is that a relaxed restriction is imposed on relay stations for spurious emissions in some bands transmitting a data/signal in spectrum where OFDMA is used.





