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1 Introduction
Discussion is carried out on 2.3-2.4GHz as a target of new frequency allocation in Japan. This paper proposes to use the new allocated spectrum as B40/n40 since it is expected that the necessary modification on UE to UE co-existence table would have small impact on UE implementation. In this contribution, we will show the necessary changes to match the 3gpp specification with the domestic requirements and consider whether these changes have no impact on UE implementation.
2 Discussion
2.1 Background
In view of the environmental changes surrounding radio spectrum usage, such as the rapid increase in mobile communication traffic, it was being considered from the viewpoint of further promoting the effective use of the radio spectrum. As the needs and expectations for the further enhancement of radio communications increase, there is a growing emphasis on effective and optimal use of finite and scarce radio waves. Toward a mid to long term radio policy vision for the 2020s, to secure further frequency for mobile communication systems for mobile phones or wireless LAN was concluded in Japan. [1]

Discussion is carried out on 2.3-2.4GHz as a target of new frequency allocation in Japan. While the detailed information on the frequency assignment is TBD, the candidate of frequency range is at most 2.3 – 2.4GHz which is the same frequency range with B40/n40. Specific studies on allocation have already begun, and it is planned that a draft of domestic law will be created in the spring of 2021, and it is expected that the frequency bandwidth will be allocated within 2021. Therefore, it is required to immediately add new requirement of 3gpp specification.
Table 1: Operating band for B40/n40 (TS 36.101 and TS 38.101-1)
	E‑UTRA/NR Operating Band
	Uplink (UL) operating band
BS receive / UE transmit
	Downlink (DL) operating band

BS transmit / UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	B40/n40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD


2.2 Co-existence requirements for B40 and n40
In order to newly introduce B40/n40 in Japan, the UE to UE co-existence table needs to be revised because B40/n40 needs to protect Japan bands and vice versa. Comparing the domestic law that specifies protection of Japan bands with the UE co-existence requirements for B40/n40 in the existing 3gpp specification, it is found that B40/n40 needs to newly protect some Japan bands and PHS.

Table 2 and Table 3 below show proposed revision of the co-existence requirements for B40/n40. (Modification are written in red.) Note that the tables are based on TS 36.101 v15.13.0 and TS 38.101-1 v15.12.0.
Table 2: UE co-existence requirements for B40 (TS 36.101)
	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	40
	E-UTRA Band 1, 3, 5, 7, 8, 11, 18, 19, 20, 21, 22, 26, 27, 28, 31, 32, 33, 34, 38, 39, 41, 42, 43, 44, 45, 50, 51, 52, 65, 67, 68, 69, 72, 73, 74, 75, 76
NR Band n77, n78
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	NR Band n79
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd, 3rd, 4th [or 5th] harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2MHz + N x LCRB x 180kHz), where N is 2, 3, 4, [5] for the 2nd, 3rd, 4th [or 5th] harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.

NOTE 8:
Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.


Table 3: UE co-existence requirements for n40 (TS 38.101-1)
	NR Band
	Spurious emission for UE co-existence

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	n40
	E-UTRA Band 1, 3, 5, 7, 8, 11, 18, 19, 20, 21, 22, 26, 27, 28, 31, 32, 33, 34, 38, 39, 41, 42, 43, 44, 45, 50, 51, 52, 65, 67, 68, 69, 72, 74, 75, 76,

NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.5.3.1-2 are permitted for each assigned NR carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2 MHz + N x LCRB x RBsize kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or 5th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.

NOTE 8:
Applicable when co-existence with PHS system operating in 1884.5 - 1915.7 MHz.


We should consider whether this change have an impact on UE implementation. The following is the result of the study.

1. Regarding B11, B18, B19 and B21, these are indirectly covered by already introduced protection requirements for other bands. This is because the co-existence requirements from B40 to B26 and B74 have already been specified, the protection requirements for B11 and B21 are covered by B74, and those of B18 and B19 are covered by B26. Therefore, the addition of these requirements has no impact on the UE.
Table 4: Operating bands and UE co-existence requirements (B11, B18, B19, B21, B26 and B74)

	Band
	Protected band
	Frequency range
	Maximum Level
	MBW
	TS 36.101 and TS 38.101-1

	B40/n40
	B74 (DL)
	1475-1518MHz
	-50dBm
	1MHz
	Already specified

	
	B11 (DL)
	1475.9-1495.9MHz
	-50dBm
	1MHz
	Newly specified

	
	B21 (DL)
	1495.9-1510.9MHz
	-50dBm
	1MHz
	Newly specified

	
	B26 (DL)
	859-894MHz
	-50dBm
	1MHz
	Already specified

	
	B18 (DL)
	860-875MHz
	-50dBm
	1MHz
	Newly specified

	
	B19 (DL)
	875-890MHz
	-50dBm
	1MHz
	Newly specified


 
2. Regarding PHS (1884.5-1915.7 MHz), this is also already indirectly covered by protection for B39. The co-existence requirements from B40 to B39 have already been specified, and the frequency range of victim frequency of PHS is totally covered by that of B39. Also, protection requirement of -50dBm/1MHz for B39 is always a stricter requirement than -41dBm/300kHz for PHS. Therefore, the addition of this requirement has no impact on the UE.
 

Table 5: Operating bands and UE co-existence requirements (B39 and PHS)

	Band
	Protected band
	Frequency range
	Maximum Level
	MBW
	TS 36.101 and TS 38.101-1

	B40/n40
	B39 (DL)
	1880-1920MHz
	-50dBm
	1MHz
	Already specified

	
	PHS
	1884.5-1915.7MHz
	-41dBm
	300kHz
	Newly specified


 
3. Regarding B41, the co-existence requirement from n40 to B41 is not specified in TS 38.101-1. However, the co-existence requirement from B40 to B41 has already been specified in TS 36.101. Therefore, the addition of this requirement has no impact on the UE. We expect that the co-existence requirement from n40 to B41 is also feasible.
From the above, it is expected that UEs that already meet the current co-existence requirements meet the new requirements without any additional effort.

Observation 1: It can be expected that modification on UE to UE co-existence to reuse B40/n40 in Japan will not have a significant impact on UE implementation since UEs that meet the current co-existence requirements could meet the modified requirements.
Proposal 1: Co-existence requirements from B40/n40 to Japan bands and PHS should be specified.
In addition, it is necessary to consider the co-existence requirements from Japan bands to B40. Below is a list of bands that need new requirements.

Table 6: New UE co-existence requirements (from Japan bands to B40)

	E-UTRA/NR Band
	Protected band
	Frequency range
	Maximum Level
	MBW
	Revised specification

	B11
	B40 (DL)
	2300-2400MHz
	-50dBm
	1MHz
	TS 36.101

	B18/n18
	
	
	
	
	TS 36.101/TS 38.101-1

	B19
	
	
	
	
	TS 36.101

	B21
	
	
	
	
	TS 36.101

	n41
	
	
	
	
	TS 38.101-1


 
Regarding B11, B18/n18, B19 and B21, it is expected that there are no significant impact on UE implementation because these bands are a sufficient distance in frequency domain, and B26 and B74 have already protected B40. Regarding n41, it is expected that there have no impact on the UE because the co-existence requirement from B41 to B40 has already been specified in TS 36.101.

Proposal 2: Co-existence requirements from Japan bands to B40/n40 should be specified.
Finally, in response to the revision of co-existence requirements in single carrier, the co-existence requirements for CA and DC should be revised accordingly. CAs and DCs  including the bands which co-existence requirements are modified are required to reflect the changes appropriately. The requirements that need to be revised are enormous, so it was omitted in this contribution. 
Proposal 3: Co-existence requirements for CAs and DCs should be modified according to modification on co-existence requirements of single band to reuse B40/n40 in Japan.
2.3 Applicable release


Given that the modification would have no significant impact on UE implementation, we would like to apply the modification from Rel-8, which is the first release when B40 is specified, so that Japanese regulation would not be a blocker for 3GPP-compliant UE to enter in Japanese market. This is because once the protection requirements mentioned in section 2.2 are specified in Japanese regulation, regardless of with which release UE(s) are compliant, the UE(s) are required to meet the protection requirements. If we do not introduce the protection requirements from Rel-8, for example, from Rel-15, then UE(s) being compliant with Rel-14 may not meet the protection requirements specified in Japanese regulatory since the corresponding requirements are not specified in Rel-14 specification. Vendors and operators need to continue to take care about the difference between 3GPP and Japanese regulation when they implement UE(s) being compliant with earlier release. To avoid this situation, we would like to propose to apply the modification from Rel-8.
Observation 2: If the modification on UE to UE co-existence applies from Rel-X (not Rel-8), Japanese regulation would be a blocker for UE being compliant with earlier release than Rel-X to enter in Japanese market.
Proposal 4: Modification on co-existence requirements to reuse B40/n40 in Japan should apply from Rel-8.
Based on the discussion in RAN4#98, we will bring CR in RAN4#98-bis
3 Conclusion
In this contribution, we have discussed what the needed changes are in TS 36.101 and TS 38.101-1 if B40/n40 is taken into use in Japan. These changes are addition of UE co-existence requirements. We have made following proposal:

Observation 1: It can be expected that modification on UE to UE co-existence to reuse B40/n40 in Japan will not have a significant impact on UE implementation since UEs that meet the current co-existence requirements could meet the modified requirements.
Proposal 1: Co-existence requirements from B40/n40 to Japan bands and PHS should be specified.
Proposal 2: Co-existence requirements from Japan bands to B40 should be specified.
Proposal 3: Co-existence requirements for CAs and DCs should be modified according to modification on co-existence requirements of single band to reuse B40/n40 in Japan.
Observation 2: If the modification on UE to UE co-existence applies from Rel-X (not Rel-8), Japanese regulation would be a blocker for UE being compliant with earlier release than Rel-X to enter in Japanese market.
Proposal 4: Modification on co-existence requirements to reuse B40/n40 in Japan should apply from Rel-8.
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