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1	Introduction
In RAN4#108-bis, draft CR to introduce the requirements for CA_n5-n28 and CA_n26-n28 was endorsed [1][2]. However, the protection of DTV system based on Japanese regulation is missing in the proposed emission requirements. In Japanese regulation, n28 as a NR band in 700MHz and n5/n26 as NR bands in 800MHz are available. Therefore, in this paper, we propose to add emission requirements for DTV protection.
2	Discussion

2.1	Frequency Allocation and DTV Protection in Japan
In Japan, there are allocated frequencies in 700 MHz and 800 MHz as shown in Figure 1 and Figure 2 below. In Japanese regulation, there are no restrictions on the type of band (band name), and it is specified depending only on the frequency range. Therefore, n28 is available as a NR band in 700MHz and n5/n18/n26 are available as NR bands in 800MHz in japan.
[image: ]
Figure 1: Frequency allocation in 700MHz in Japan
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Figure 2: Frequency allocation in 800MHz in Japan


In fact, existing emission requirements for these bands are specified so that these bands can be used in Japan. As one of them, in Japanese regulation, the protection from n28 to DTV system is required. The frequency range of DTV system in Japan is 470 - 710 MHz, as shown in Figure 1, and emission limit is -26.2dBm per 6MHz.
In TS38.101-1, this emission requirements from n28 to DTV system are specified in two ways:
· Requirements for additional spurious emissions for NS_17 in clause 6.5.3.3.2, as shown in Table 1 below.
· Requirements for spurious emissions for UE co-existence in clause 6.5.3.2, as shown in Table 2 below.

Table 1: Additional requirements for "NS_17"
(Table 6.5.3.3.2-1 in TS 38.101-1)
	Frequency range
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement bandwidth 
	NOTE

	
	5, 10
	
	

	470 ≤ f ≤ 710
	-26.2
	6 MHz
	1

	NOTE 1:	Applicable when the assigned NR carrier is confined within 718 MHz and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.



Table 2: Requirements for spurious emissions for UE co-existence
(Table 6.5.3.2-1 in TS 38.101-1)
	NR Band
	Spurious emission for UE co-existence

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

	n28
	[Omitted]

	
	Frequency range
	470
	-
	710
	-26.2
	6
	34

	
	[Omitted]

	NOTE 34:	This requirement is applicable for 5 and 10 MHz NR channel bandwidth allocated within 718-728 MHz. For carriers of 10 MHz bandwidth, this requirement applies for an uplink transmission bandwidth less than or equal to 30 RB with RBstart > 1 and RBstart < 48.



Observation 1: In Japanese regulation, there are no restrictions on the type of band (band name), so n28 is available as a NR band in 700MHz, and n5/n18/n26 are available as NR bands in 800MHz.
Observation 2: Based on Japanese regulation, for the requirements of n28 single-CC, the emission requirements from n28 to DTV system are already specified in TS 38.101-1.


2.2	DTV Protection from CA_n5-n28 and CA_n26-n28
As mentioned above, related bands in 700MHz and 800MHz are allocated, so CA_n5-n28 and CA_n26-n28 are available in Japan. Also, in order to operate them, it is needed that Japan specific bands and frequency ranges are protected from them. In Japanese regulation, single band requirements must also be met when operating for UL CA. At the last meeting, draft CR to introduce the requirements for CA_n5-n28 and CA_n26-n28 was endorsed [1][2], but the emission requirements for DTV protection was missing. Therefore, it is proposed to add them.
Observation 3: The emission requirements for DTV protection are needed for the requirements for CA_n5-n28 and CA_n26-n28 to be operated in Japan.

The emission requirements for DTV protection are already specified in Table 6.2A.3.1.3-1 of TS 38.101-1 for CA_n18-n28, which is a similar band combo to CA_n5-n28 and CA_n26-n28. Therefore, for CA_n5-n28 and CA_n26-n28, it seems possible to meet the emission requirements for DTV protection (i.e., emission limit is -26.2dBm/6MHz in frequency ranges from 470 to 710).
It also provides information about the emission requirements for single bands configuring these CAs. As mentioned above, for n28 single-CC, the protection requirements from n28 to DTV system are specified in two ways:
· Requirements for additional spurious emissions for NS_17.
· Requirements for spurious emissions for UE co-existence.
On the other hand, for n5/n26 single-CC, the protection requirements from n5/n26 to n28 are specified. In frequency, n28 is closer to n5/n26 than DTV system. Also, the requirements of n28 protection have more strict emission limits than the requirements of DTV protection have. 
Based on the above reasons, it seems possible to add the requirements for DTV protection to these CAs, and the following updating are expected:
· Adding requirements for additional spurious emissions for NS_17 in clause 6.2A.3.1.3, as shown in Table 3 below.
· Adding requirements for spurious emissions for UE co-existence in clause 6.5A.3.2.3, as shown in Table 4 below.
Both of the above emission requirements for DTV protection are necessary due to operational differences between Japanese operators.

Table 3: Additional Requirements for uplink inter-band carrier aggregation (two-bands)
(Table 6.2A.3.1.3-1 in TS 38.101-1)
	NR CA combination
	Band
	Applied
NS
	Requirements 
(clause)
	A-MPR 
(table/clause)
	Note

	[Omitted]

	CA_n5-n28
	n5
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	1,2

	
	n28
	17
	6.5.3.3.2
	N/A
	

	[Omitted]

	CA_n26-n28
	n26
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	1,2

	
	n28
	17
	6.5.3.3.2
	N/A
	

	[Omitted]

	NOTE 1:	NS_05U, NS_43U and NS_100 can be signalled for NR bands that have UTRA services deployed and the requirements in clause 6.5.2.4.2 are only applicable to the signalling carrier.
NOTE 2:	Applicable when the assigned NR carrier is confined within 718 MHz and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.



Table 4: Requirements for uplink inter-band carrier aggregation (two bands)
(Table 6.5A.3.2.3-1 in TS 38.101-1 with changes of R4-2317588)
	[bookmark: _Hlk146537430]NR CA combination
	Spurious emission

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

	[Omitted]

	CA_n5-n28
	Frequency range
	470
	-
	710
	-26.2
	6
	13

	
	Frequency range
	758
	-
	773
	-32
	1
	4

	
	Frequency range
	773
	-
	803
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	3

	[Omitted]

	CA_n26-n28
	Frequency range
	470
	-
	710
	-26.2
	6
	13

	
	Frequency range
	758
	-
	773
	-32
	1
	4

	
	Frequency range
	773
	-
	799X
	-50
	1
	

	
	Frequency range
	799X
	-
	803
	-40
	1
	4

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	3

	[Omitted]

	NOTE 3:	Applicable when co-existence with PHS system operating in 1884.5 -1915.7 MHz
NOTE 4:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.

NOTE 13:	This requirement is applicable for 5 and 10 MHz NR channel bandwidth allocated within 718 - 728 MHz. For carriers of 10 MHz bandwidth, this requirement applies for an uplink transmission bandwidth less than or equal to 30 RB with RBstart > 1 and Rbstart < 48.

NOTE X:	For 20MHz channel bandwidth in band n26 this value is changed to 794MHz



Proposal 1: The requirements for additional spurious emissions for NS_17 is added in the requirements for CA_n5-n28 and n26-n28, which protects DTV system based on Japanese regulation.
Proposal 2: The requirements for spurious emissions for UE co-existence is added in the requirements for CA_n5-n28 and n26-n28, which protects DTV system based on Japanese regulation.

3	Conclusion
Here we summarize our proposals:
Observation 1: In Japan, n28 is available as a NR band in 700MHz, and n5/n18/n26 are available as NR bands in 800MHz.
Observation 2: Based on Japanese regulation, for the requirements of n28 single-CC, the emission requirements from n28 to DTV system are already specified in TS 38.101-1.
Observation 3: The emission requirements for DTV protection are needed for the requirements for CA_n5-n28 and CA_n26-n28 to be operated in Japan.
Proposal 1: The requirements for additional spurious emissions for NS_17 is added in the requirements for CA_n5-n28 and n26-n28, which protects DTV system based on Japanese regulation.

Table: Additional Requirements for uplink inter-band carrier aggregation (two-bands)
(Table 6.2A.3.1.3-1 in TS 38.101-1)
	NR CA combination
	Band
	Applied
NS
	Requirements 
(clause)
	A-MPR 
(table/clause)
	Note

	[Omitted]

	CA_n5-n28
	n5
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	1,2

	
	n28
	17
	6.5.3.3.2
	N/A
	

	[Omitted]

	CA_n26-n28
	n26
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	1,2

	
	n28
	17
	6.5.3.3.2
	N/A
	

	[Omitted]

	NOTE 1:	NS_05U, NS_43U and NS_100 can be signalled for NR bands that have UTRA services deployed and the requirements in clause 6.5.2.4.2 are only applicable to the signalling carrier.
NOTE 2:	Applicable when the assigned NR carrier is confined within 718 MHz and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.



Proposal 2: The requirements for spurious emissions for UE co-existence is added in the requirements for CA_n5-n28 and n26-n28, which protects DTV system based on Japanese regulation.

Table: Requirements for uplink inter-band carrier aggregation (two bands)
(Table 6.5A.3.2.3-1 in TS 38.101-1 with changes of R4-2317588)
	NR CA combination
	Spurious emission

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

	[Omitted]

	CA_n5-n28
	Frequency range
	470
	-
	710
	-26.2
	6
	13

	
	Frequency range
	758
	-
	773
	-32
	1
	4

	
	Frequency range
	773
	-
	803
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	3

	[Omitted]

	CA_n26-n28
	Frequency range
	470
	-
	710
	-26.2
	6
	13

	
	Frequency range
	758
	-
	773
	-32
	1
	4

	
	Frequency range
	773
	-
	799X
	-50
	1
	

	
	Frequency range
	799X
	-
	803
	-40
	1
	4

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	3

	[Omitted]

	NOTE 3:	Applicable when co-existence with PHS system operating in 1884.5 -1915.7 MHz
NOTE 4:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.

NOTE 13:	This requirement is applicable for 5 and 10 MHz NR channel bandwidth allocated within 718 - 728 MHz. For carriers of 10 MHz bandwidth, this requirement applies for an uplink transmission bandwidth less than or equal to 30 RB with RBstart > 1 and Rbstart < 48.

NOTE X:	For 20MHz channel bandwidth in band n26 this value is changed to 794MHz
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