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1	Background
[bookmark: _Hlk149936446]In RAN4#109, we provided an analysis of the use of frequency range restrictions for MSD specification in [1] which resulted in some corrections for several MSD test points in 38.101-1. In this contribution we provide clear guidelines for applicable frequency range restrictions in UL or DL to be used for co-existence studies when a two band or a three DL band combination can be uniquely identified to a region/country, where such restrictions may apply to be used for Release 19 co-existence study TPs. This proposal is part of a package to enhance the block approval process in view of Release 19 as described in [2].
2 Discussion
In RAN4#109 meeting, the applicable frequency range restrictions were discussed in [1] and some of the corrections implemented in a CR. Still, there are some cases that were not corrected and in a focus on deriving improved quality and consistency in the band combination co-existence studies, we discuss how to have more explicit and consistent use of frequency range restrictions for the block approval process.
2.1 Applicable frequency range restrictions
To further formalize the frequency restriction that may be applicable and provide it as a guideline for the band combination co-existence studies, in Table 1, we have collected the cases that have already been applied and have specific notes in 38.101-1 or 38.101-3 and tried to compile which band it can be associated with and be recognised as a band combination that is unique to a region or country. The Table 1 provides:
· The band with potential frequency range restrictions
· The associated region(s), countries or exceptions
· The band frequency range for UL and DL
· The restricted frequency range for UL and DL
· The band association or criteria to uniquely identify a band combination where the frequency range restriction applies. As a disclaimer the list may not be exhaustive and is provided as is in brackets for further verification.
· Here, we provide the source of the restricted frequency range which, except one, are captured in some form in TS 38.101-1 or 38.101-3.
· Note 16 in Table 5.2-1 for n24 
· Note 2 in Table 5.2A.2.1-1 in 38.101-1 for n28 (Europe)
· Note 3 in Table 5.5B.4.1-1 in 38.101-3 for n28 (Europe)
· Note 17 in Table 5.5B.4.1-1 in 38.101-3 for n28 (Japan)
· Note 7 in Table 5.3.5-1 and Note 2 in Table 5.5A.3.2-1/5.5A.3.3-1 in 38.101-1 for n28 (Europe/Japan)
· Note 3 in Table 5.2A.2.1-1 in 38.101-1 for n41 (China and Japan)
· Note 5 in Table 6.2.3.1-1 in 38.101-1 for n41 (Japan)
· Band n46 frequency range in Table 6.2F.1-2 in 38.101-1 (FCC NS_31 vs rest of the world NS_28/29/30)
· Note 12 in Table 5.2-1 in 38.101-1 for n77 (North America (USA and Canada))
· Note 5 in Table 5.5B.4.1-1 in 38.101-3 for n78 (China)
· Note 4 in Table 5.2A.2.1-1 in 38.101-1 for n79 (China)
· Note 12 in Table 5.5B.4.1-1 in 38.101-3 for n79 (China)
· Band n102 frequency range in Table 6.2F.1-2 in 38.101-1 for NS_58
· Note 10 in Table 7.3A.5-1 in 38.101-1 for n24 in CA_n24-n77 (North America)
· Note 13 in Table 7.3A.5-1 in 38.101-1 for n77 in CA_n5/26/66/71-n77 (North America)
· Note 14 in Table 7.3A.5-1 in 38.101-1 for n41 in CA_n3-n41 (China)
· Note 17 in Table 7.3A.5-1 in 38.101-1 for n77 in CA_n1-n77 (China 3300-3600 or others 3400-3800MHz)
· Note 9 in Table 7.3A.5-2 in 38.101-1 for n79 in CA_n39-n41-n79 (China)
· [bookmark: _Hlk157001537]Note 9 in Table 7.3B.2.3.5.2-1a in 38.101-3 for n79 (Japan and China)
· Note 10 in Table 7.3B.2.3.5.2-1a in 38.101-3 for n79 (Japan)
· For n40 in Japan from Ministry of internal affairs and communication.

Table 1: Applicable frequency range restrictions for coexistence studies
	[bookmark: _Hlk158971432]NR
Band
	Uniquely 
Identifiable 
Region
	Uplink (UL) band
	Downlink (DL) band
	Restricted range (UL) 
	Restricted range (DL)
	Associated band or condition for region/country uniqueness

	
	
	Flow-Fhigh (MHz)
	

	n24
	North America
	1626.5-1660.5
	1525-1559
	1627.5-1637.5
1646.5-1656.5
	1526-1536
	Only used in North America

	n28
	Europe
	703-748
	758-803
	703-733
	758-788
	[(n)7,20,38,65,75/76,91,92,109]

	n28
	Japan
	
	
	718-748
	773-803
	[(n)11,18,19,21,74]

	n40
	Japan
	2300-2400
	2300-2400
	2330-2370
	2330-2370
	[(n)11,18,19,21,74]

	n41
	China
	2496-2690
	2496-2690
	2515-2675
	2515-2675
	[(n)34(95),39(98),50/51]

	n41
	Japan
	
	
	2545-2645
	2545-2645
	[(n)11,18,19,21,74 or when n90 is signalled]

	n46
	North America
	5150-5925
	5150-5925
	5150-5350
5470-5850
	5150-5350
5470-5850
	[(n)2,12,13,14,24,25,30,48/49,66(86),70,71,85]

	n46
	Rest of the world
	
	
	5150-5350
5470-5730
	5150-5350
5470-5730
	[(n)1,3,8,11,18,19,20,21,28,34(95), 39(98),40,50/51,74,75/76,91,92,93,94,109]

	n77
	Japan
	3300-4200
	3300-4200
	3400-4100
	3400-4100
	[(n)1,3,11,18,19,21,40,74]

	n77
	North America
	
	
	3450-3980
	3450-3980
	[(n)2,12,13,14,24,25,30,48/49,66(86),70,71,85]

	n78
	China
	3300-3800
	3300-3800
	3300-3600
	3300-3600
	[(n)34(95),39(98),50/51]

	n78
	Europe, Asia except China
	
	
	3400-3800
	3400-3800
	[(n)7,11,18,19,20,21,28,38,65,74,75/76,109]

	n79
	China
	4400-5000
	4400-5000
	4800-5000
	4800-5000
	[(n)34(95),39(98),50/51]

	n79
	Japan
	
	
	4500-4900
	4500-4900
	[(n)11,18,19,21,74]

	n102
	N/A
	5925-6425
	5925-6425
	5945-6425
	5945-6425
	Band definition for in band PSD



If a band combination can be uniquely identified to a given region (i.e., one or more band is specific to a country or a region), the coexistence analysis can consider the frequency range restrictions for the other band(s) from Table 1. Such frequency restrictions have been used in the past to omit some co-existence issues or to design test points that will be valid for the certification of the UE, so we believe it is beneficial to clarify these applicable frequency ranges. 
Furthermore, we believe that when a frequency range restriction is used for co-existence study, it is good to make it explicit and justified.
Still, we understand that this should not be normative and may evolve with time and, in some cases will require further verifications, and thus does not belong the RAN4 TS although most of them are already present in a less visible way in table notes.
To the contrary, frequency range restrictions based on operator spectrum holding is not allowed and frequency ranges derived from additional emission requirements (NS) are not relevant. However, this has been used in some case even when an applicable country or region could be used with the same result. These cases are discussed in the next chapter
2.2 Invalid cases still present in the RAN4 TS
Separately, as already discussed in [1] there are still Notes that are not valid or not as operator specific in as Release 18 TS 38.101-1 or TS 38.101-3. There are also cases where a note is present but is not applied in the related table:
· Note 10 in Table 5.2A.2.1-1 in 38.101-1 for n77 restricted to 3520-3560 MHz, 3700-3800 MHz, 4000-4100 MHz => operator specific range for Japan linked to band 18
· Note 11 in Table 5.2A.2.1-1 in 38.101-1 for n78 n77 restricted to 3520-3560 MHz, 3700-3800 MHz => operator specific range for Japan linked to band 18
· Note 4 in Table 5.2A.2.1-1 in 38.101-1 for n79 (China) for CA_n40-n79 => may not be valid as a China specific band n79 frequency restriction as CA_n40-n79 could be deployed in Japan in the future (both bands are available). 
· Note 6 in Table 5.5B.4.1-1 in 38.101-3: The frequency range below 2506 MHz for Band 41 is not used in this combination => maybe the non-US range is implied? => should this be clarified?
· Note 16 in Table 5.5B.4.1-1 in 38.101-3 for n41 => operator specific range for Japan linked to band 18
· Table 5.5B.4.2-1 in 38.101-3:
· NOTE 10: The frequency range in band n1 is restricted for this band combination to 1940-1960 MHz for the UL and 2130-2150 MHz for the DL. => operator specific range for Japan linked to band 21
· NOTE 11: The frequency range in band 3 is restricted for this band combination to 1765-1785 MHz for the UL and 1860-1880 MHz for the DL. => operator specific range for Japan linked to band 21
· NOTE 12: The frequency range in band 42 is restricted for this band combination to 3440-3520 MHz.
· Table 7.3B.2.3.5.1-1 in 38.101-3 NOTE 5: There is no IMD4/5 products in band n18 downlink for n77 operating in 3520-3560 MHz, 3700-3800MHz and 4000-4100MHz frequency range. => operator specific range for Japan linked to band 19
· Table 7.3B.2.3.5.2-1a in 38.101-3:
· NOTE 8: The frequency range in band 1 is restricted for this band combination to 1940-1960 MHz for the UL and 2130-2150 MHz for the DL. => related to Japan band combination with band 21 but uses an operator specific range for band 1
· NOTE 10: The frequency range in band n79 is restricted for this band combination to 4500-4600 MHz for both the UL and the DL => related to Japan band combination with band 21 but uses an operator specific range for band 79 => should use the Japan 4500-4900MHz range.

Observations:
· A number of these cases are related to band combinations that are unique to Japan (associated with bands 11, 21, 18, 19) but more specifically where some bands are unique to one operator (bands 18, 19, 21)
· In our view the operator restricted range should not be used
· For n79, distinguishing the China or Japan frequency range may not be straight forward for some band combination: for example, band n40 is used in Japan now.

Proposal for operator-based frequency range and ambiguous applicability of restricted frequency range:
· For operator specific ranges in Japan, it should be verified first if using the Japan restricted frequency range is sufficient:
· In [1] it was concluded that using Japan frequency range is sufficient for same cases and A CR was agreed for 38.101-1 for Chapter 7 and the same effort can be done for Chapter 5 and also for 38.101-3
· For band n79 and band n40 cases, it should be confirmed if this combination may be valid in Japan on top of China.
2.3 Frequency range restriction for band combinations TPs
When applicable, it is useful to do the coexistence study using a restricted frequency range:
· It may avoid some of the MSD type that would be present if the full range was used
· Even if not avoided it can increase the interference order of a given MSD type
· It avoids specifying MSD that do not correspond to a deployment in the targeted region/country
· But more importantly, it allows to design the test points that can be tested for UE certification.

With the above benefits, we still need to make sure that this is applied consistently, justified, and transparent for the reviewer. Thus, we make the following proposal of a table that captures the frequency range restriction used if any.

Proposal: The frequency range restriction section between the **** marks below is added to the “Operating bands for CA” section of the two and three DL bands TP to TR templates and proponent should clarify and justify the frequency range restriction(s) apply to the band(s) for the coexistence study by filling in the greyed parts.

************beginning of proposed frequency range restriction section**************************

[bookmark: _Hlk156893245]Note: For certain band combinations, frequency range restrictions may be applicable when the band combination can be uniquely identifiable to a region or a country. Operator holding frequency range restrictions are not allowed and frequency ranges derived from additional emission requirements (NS) are not relevant. Related frequency range restrictions can be found in annex Y. Such frequency range restriction(s) are captured in Table X and used for the coexistence study tables.
Table XXX: Applicable frequency range restrictions for coexistence study
	NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex
mode

	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	nXXX
	xxxx MHz – xxxx MHz
	xxxx MHz – xxxx MHz
	XXX

	Justification
	text



************end of proposed frequency range restriction section**************************
2.4 Examples for band combinations TPs
A few examples on how to fill the table proposed in above chapter is provided here.
Combinations with CA_n18/19/21/74-n77 (uniquely identifiable to Japan)

Table XXX: Applicable frequency range restrictions for coexistence study
	NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex
mode

	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	n77
	3400 MHz – 4100 MHz
	3400 MHz – 4100 MHz
	TDD

	Justification
	The band nXX associated with n77 makes the band combination uniquely identifiable to Japan thus the related frequency range restriction from Table X in annex Y is used for co-existence studies in this TP



Combinations with CA_n2/12/13/14/24/25/66/70/71/85-n77 (uniquely identifiable to North America)

Table XXX: Applicable frequency range restrictions for coexistence study
	NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex
mode

	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	n77
	3450 MHz – 3980 MHz
	3450 MHz – 3980 MHz
	TDD

	Justification
	The band nXX associated with n77 makes the band combination uniquely identifiable to the North American region thus the related frequency range restriction from Table X in annex Y is used for co-existence studies in this TP



Combinations with CA_n34/39/50/51-n78 (uniquely identifiable to China)

Table XXX: Applicable frequency range restrictions for coexistence study
	NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex
mode

	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	n78
	3300 MHz – 3600 MHz
	3300 MHz – 3600 MHz
	TDD

	Justification
	The band nXX associated with n78 makes the band combination uniquely identifiable to China thus the related frequency range restriction from Table X in annex Y is used for co-existence studies in this TP



Combinations with n102

Table XXX: Applicable frequency range restrictions for coexistence study
	NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex
mode

	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	n102
	5945 MHz – 6425 MHz
	5945 MHz – 6425 MHz
	TDD

	Justification
	In 38.101-1, n102 is defined as 5945-6425MHz for the in-band PSD requirement to account for the lower 20MHz guard-band to ITS channels



2.5 Capturing Applicable Frequency range restriction table
To ensure that frequency range restrictions are used consistently and can be justified and referred to easily, it is important to capture the list of applicable frequency range restrictions. Since this is informative and not normative, we do not believe that it should be captured in the RAN4 TS, but it is convenient to have this available on hand for the TPs to the band-combination TR we thus make the following proposal:

Proposal on capturing frequency range restriction: The applicable frequency range restriction table and associated guidelines below between the ***** marks below are captured:
· In Annex Y in the templates of TPs to 1/2/3DL band combination TRs outside the TP section and is not copied back into the TR
· In Annex Y of the 1/2/3DL band combination TRs to have a reference of the applicable frequency range restrictions used in a given release for band combination basket WI.
· When available, the table and its justification is captured in the Release 19 SimBC TR.
· This annex and table is not captured in RAN4 TS.
************************beginning of proposed Annex section *******************************
Annex Y

For certain band combinations, frequency range restrictions may be applicable when the band combination can be uniquely identifiable to a region or a country. Operator holding frequency range restrictions are not allowed and frequency ranges derived from additional emission requirements (NS) are not relevant. Related frequency range restrictions are captured in Table X and used for the coexistence study tables. 
The table provides per bands and the region(s)/countries where the restricted frequency range applies:
· The nominal UL/DL frequency range for the band in the TS 38.101-1
· The restricted UL/DL frequency range applicable
· Which band associated with the band in the first column can help determine if the band combination is unique to the given region and in some cases which other condition may apply. This list of bands is indicative and may not be exhaustive.
Table X: Applicable frequency range restrictions for coexistence studies
	NR
Band
	Uniquely 
Identifiable 
Region
	Uplink (UL) band
	Downlink (DL) band
	Restricted range (UL) 
	Restricted range (DL)
	Associated band or condition for region/country uniqueness

	
	
	Flow-Fhigh (MHz)
	

	n24
	North America
	1626.5-1660.5
	1525-1559
	1627.5-1637.5
1646.5-1656.5
	1526-1536
	Only used in North America

	n28
	Europe
	703-748
	758-803
	703-733
	758-788
	[(n)7,20,38,65,75/76,91,92,109]

	n28
	Japan
	
	
	718-748
	773-803
	[(n)11,18,19,21,74]

	n40
	Japan
	2300-2400
	2300-2400
	2330-2370
	2330-2370
	[(n)11,18,19,21,74]

	n41
	China
	2496-2690
	2496-2690
	2515-2675
	2515-2675
	[(n)34(95),39(98),50/51]

	n41
	Japan
	
	
	2545-2645
	2545-2645
	[(n)11,18,19,21,74 or when n90 is signalled]

	n46
	North America
	5150-5925
	5150-5925
	5150-5350
5470-5850
	5150-5350
5470-5850
	[(n)2,12,13,14,24,25,30,48/49,66(86),70,71,85]

	n46
	Rest of the world
	
	
	5150-5350
5470-5730
	5150-5350
5470-5730
	[(n)1,3,8,11,18,19,20,21,28,34(95), 39(98),40,50/51,74,75/76,91,92,93,94,109]

	n77
	Japan
	3300-4200
	3300-4200
	3400-4100
	3400-4100
	[(n)1,3,11,18,19,21,40,74]

	n77
	North America
	
	
	3450-3980
	3450-3980
	[(n)2,12,13,14,24,25,30,48/49,66(86),70,71,85]

	n78
	China
	3300-3800
	3300-3800
	3300-3600
	3300-3600
	[(n)34(95),39(98),50/51]

	n78
	Europe, Asia except China
	
	
	3400-3800
	3400-3800
	[(n)7,11,18,19,20,21,28,38,65,74,75/76,109]

	n79
	China
	4400-5000
	4400-5000
	4800-5000
	4800-5000
	[(n)34(95),39(98),50/51]

	n79
	Japan
	
	
	4500-4900
	4500-4900
	[(n)11,18,19,21,74]

	n102
	N/A
	5925-6425
	5925-6425
	5945-6425
	5945-6425
	Band definition for in band PSD



************************end of proposed Annex section *******************************

3 Conclusion
In this contribution, we extended the discussion on applicable frequency range restrictions for band combinations co-existence studies and make the following proposal.
For frequency range restrictions captured in the TS 38.101-1 and 38.101-3:
Proposal for operator-based frequency range and ambiguous applicability of restricted frequency range:
· For operator specific ranges in Japan, it should be verified first if using the Japan restricted frequency range is sufficient:
· In [1] it was concluded that using Japan frequency range is sufficient for same cases and A CR was agreed for 38.101-1 for Chapter 7 and the same effort can be done for Chapter 5 and also for 38.101-3
· For band n79 and band n40 cases, it should be confirmed if this combination may be valid in Japan on top of China.

For capturing frequency range restrictions used for co-existence study in block approval TPs
Proposal: The frequency range restriction section between the **** marks below is added to the “Operating bands for CA” section of the two and three DL bands TP to TR templates and proponent should clarify and justify the frequency range restriction(s) apply to the band(s) for the coexistence study by filling in the greyed parts.

************beginning of proposed frequency range restriction section**************************

Note: For certain band combinations, frequency range restrictions may be applicable when the band combination can be uniquely identifiable to a region or a country. Operator holding frequency range restrictions are not allowed and frequency ranges derived from additional emission requirements (NS) are not relevant. Related frequency range restrictions can be found in annex Y. Such frequency range restriction(s) are captured in Table X and used for the coexistence study tables.
Table XXX: Applicable frequency range restrictions for coexistence study
	NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex
mode

	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	nXXX
	xxxx MHz – xxxx MHz
	xxxx MHz – xxxx MHz
	XXX

	Justification
	text



************end of proposed frequency range restriction section**************************

For an annex capturing the applicable frequency range restrictions:
Proposal on capturing frequency range restriction: The applicable frequency range restriction table and associated guidelines below between the ***** marks below are captured:
· In Annex Y in the templates of TPs to 1/2/3DL band combination TRs outside the TP section and is not copied back into the TR
· In Annex Y of the 1/2/3DL band combination TRs to have a reference of the applicable frequency range restrictions used in a given release for band combination basket WI.
· When available, the table and its justification is captured in the Release 19 SimBC TR.
· This table is not captured in RAN4 TS.
************************beginning of proposed Annex section *******************************
Annex Y

For certain band combinations, frequency range restrictions may be applicable when the band combination can be uniquely identifiable to a region or a country. Operator holding frequency range restrictions are not allowed and frequency ranges derived from additional emission requirements (NS) are not relevant. Related frequency range restrictions are captured in Table X and used for the coexistence study tables. 
The table provides per bands and the region(s)/countries where the restricted frequency range applies:
· The nominal UL/DL frequency range for the band in the TS 38.101-1
· The restricted UL/DL frequency range applicable
· Which band associated with the band in the first column can help determine if the band combination is unique to the given region and in some cases which other condition may apply. This list of bands is indicative and may not be exhaustive.
Table X: Applicable frequency range restrictions for coexistence studies
	NR
Band
	Uniquely 
Identifiable 
Region
	Uplink (UL) band
	Downlink (DL) band
	Restricted range (UL) 
	Restricted range (DL)
	Associated band or condition for region/country uniqueness

	
	
	Flow-Fhigh (MHz)
	

	n24
	North America
	1626.5-1660.5
	1525-1559
	1627.5-1637.5
1646.5-1656.5
	1526-1536
	Only used in North America

	n28
	Europe
	703-748
	758-803
	703-733
	758-788
	[(n)7,20,38,65,75/76,91,92,109]

	n28
	Japan
	
	
	718-748
	773-803
	[(n)11,18,19,21,74]

	n40
	Japan
	2300-2400
	2300-2400
	2330-2370
	2330-2370
	[(n)11,18,19,21,74]

	n41
	China
	2496-2690
	2496-2690
	2515-2675
	2515-2675
	[(n)34(95),39(98),50/51]

	n41
	Japan
	
	
	2545-2645
	2545-2645
	[(n)11,18,19,21,74 or when n90 is signalled]

	n46
	North America
	5150-5925
	5150-5925
	5150-5350
5470-5850
	5150-5350
5470-5850
	[(n)2,12,13,14,24,25,30,48/49,66(86),70,71,85]

	n46
	Rest of the world
	
	
	5150-5350
5470-5730
	5150-5350
5470-5730
	[(n)1,3,8,11,18,19,20,21,28,34(95), 39(98),40,50/51,74,75/76,91,92,93,94,109]

	n77
	Japan
	3300-4200
	3300-4200
	3400-4100
	3400-4100
	[(n)1,3,11,18,19,21,40,74]

	n77
	North America
	
	
	3450-3980
	3450-3980
	[(n)2,12,13,14,24,25,30,48/49,66(86),70,71,85]

	n78
	China
	3300-3800
	3300-3800
	3300-3600
	3300-3600
	[(n)34(95),39(98),50/51]

	n78
	Europe, Asia except China
	
	
	3400-3800
	3400-3800
	[(n)7,11,18,19,20,21,28,38,65,74,75/76,109]

	n79
	China
	4400-5000
	4400-5000
	4800-5000
	4800-5000
	[(n)34(95),39(98),50/51]

	n79
	Japan
	
	
	4500-4900
	4500-4900
	[(n)11,18,19,21,74]

	n102
	N/A
	5925-6425
	5925-6425
	5945-6425
	5945-6425
	Band definition for in band PSD



************************end of proposed Annex section *******************************
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