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1. Introduction
A WID on Introduction of 6GHz NR licensed bands was approved in RAN#89. While it is put on hold due to lack of regulation requirements in this band. The incoming LS in [2] provided the needed regulation requirements for RCC countries and requests 3GPP to resume the WI work. In response to the LS, 3GPP RAN#94e approved the revised WID in [3]. The specification work for 6425-7125 MHz frequency range starts from RAN#94e.
The objective of the WI includes, 
· [bookmark: OLE_LINK3]Determine the band plan for band(s) for licensed operation in the range of 5925- 7125 MHz, covering 
· 6425-7125 MHz
· 5925-7125 MHz
· Define system parameters such as channel bandwidths and channel arrangements
· Define transmitter and receiver characteristics requirements for the UE
· Define transmitter and receiver characteristics requirements for the BS

This paper will discuss the needed specification work for 38.104 for 6425-7125MHz based on the RCC Recommendation 1/21 and 6GHz SI outcome in [4]
2. Discussion
During the SI on FS_6425_10500MHz_NR, the RF parameters for the bands 6.425-7.025GHz, 7.025-7.125 GHz have been well evaluated and captured in TR 38.921. The following is noted for requirement development for 6425-7125 GHz band, 
· Unless there is a clear requirement in RCC recommendation, we propose to use TR 38.921 as the basis. 
· This paper only discusses the requirements that need to be updated for 6425-7125 GHz band, e.g. BS station output power, operating band unwanted emissions, ACLR, spurious emission, noise figure, sensitivity, ACS and blocking. Other requirements will be reused from FR1 bands in 38.104 by default.
2.1 Base station Output power
It is mentioned in the RCC recommendation [2] that the power of 5G-NR/IMT-2020 base stations and user equipment should not exceed the limits established by Article 21of the Radio Regulations for the radio frequency band 6425-7125 which is shown as below,21.3    1)   The maximum equivalent isotropically radiated power (e.i.r.p) of a station in the fixed or mobile service shall not exceed +55dBW
21.5    3)   The power delivered by a transmitter to the antenna of a station in the fixed or mobile services shall not exceed +13dBW in frequency bands between 1 GHz and 10 GHz, or +10dBW in frequency bands above 10 GHz, except as cited in No. 21.5 A

In regard to this regulation requirement, 
· The base station output power shall not exceed +43dBm for BS type 1-C, BS 1-H and BS 1-O (TRP). 
· The manufacturer claimed EIRP level in the corresponding beam peak direction shall not exceed +85dBm for BS type 1-H and BS type 1-O.
These requirements can be translated into the spec by additional clarifications in sub-clause 6.2.4 and 9.2.2 of 38.104.

Proposal 1: it is proposed that, 
· The base station output power shall not exceed +43dBm for BS type 1-C, BS 1-H and BS 1-O (TRP) operating in Band n103. 
· The manufacturer claimed EIRP level in the corresponding beam peak direction shall not exceed +85dBm for BS type 1-H and BS type 1-O operating in Band n103.
2.2 Operating band unwanted emission
It is mentioned in the RCC recommendation that the unwanted emissions of 5G-NR/IMT-2020 base stations and user equipment in the spurious emissions domain shall be in compliance with the Category B limits for stations in the mobile service, as provided in the latest version of Recommendation ITU-R SM.329. 
The category B requirement in TR 38.921 should be applicable to this band for Wide Area BS as the basic limits. For MR BS and LA BS, the requirement in Table 2.2-2 and 2.2-3 are applicable. 
Table 2.2-1: Wide Area BS operating band unwanted emission limits, Category B
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits
	Measurement bandwidth

	0 MHz  f < 50 MHz
	0.05 MHz  f_offset < 50.05 MHz
	
	100 kHz 

	50 MHz  f <
min(100 MHz, fmax)
	50.05 MHz  f_offset <
min(100.05 MHz, f_offsetmax)
	-14 dBm
	100 kHz 

	100 MHz  f  fmax
	100.5 MHz  f_offset < f_offsetmax 
	-15 dBm 
	1MHz 

	NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be Min(Prated,x -60dB, ‑25dBm)/100kHz.
NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.
NOTE 3:   The requirement is not applicable when fmax < 100 MHz.



Table 2.2-2: Medium Range BS operating band unwanted emission limits, 31< Prated,x  38 dBm
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
	Measurement bandwidth 

	0 MHz  f < 50 MHz
	0.05 MHz  f_offset < 50.05 MHz
	

	100 kHz 

	50 MHz  f < min(100 MHz, Δfmax)
	50.05 MHz  f_offset < min(100.05 MHz, f_offsetmax)
	Prated,x  - 60dB
	100 kHz 

	100 MHz  f  fmax
	100.05 MHz  f_offset < f_offsetmax
	Min(Prated,x  - 60dB, -25dBm) (Note 3)
	100 kHz

	NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be Min(Prated,x -60dB, ‑25dBm)/100kHz.
NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.
NOTE 3:	The requirement is not applicable when fmax < 10 MHz.


Table 2.2-3: Medium Range BS operating band unwanted emission limits, Prated,x  31 dBm
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
	Measurement bandwidth 

	0 MHz  f < 50 MHz
	0.05 MHz  f_offset < 50.05 MHz
	

	100 kHz 

	50 MHz  f < min(100 MHz, Δfmax)
	50.05 MHz  f_offset < min(100.05 MHz, f_offsetmax)
	-29 dBm
	100 kHz 

	100 MHz  f  fmax
	100.05 MHz  f_offset < f_offsetmax
	-29 dBm (Note 3)
	100 kHz

	NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -29dBm/100kHz.
NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.
NOTE 3:	The requirement is not applicable when fmax < 100 MHz.



Table 2.2-4: Local Area BS operating band unwanted emission limits
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
	Measurement bandwidth 

	0 MHz  f < 50 MHz
	0.05 MHz  f_offset < 50.05 MHz
	

	100 kHz 

	50 MHz  f < min(100 MHz, Δfmax)
	50.05 MHz  f_offset < min(100.05 MHz, f_offsetmax)
	-37 dBm
	100 kHz 

	100 MHz  f  fmax
	100.05 MHz  f_offset < f_offsetmax 
	-37 dBm (Note 3)
	100 kHz 

	NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -37dBm/100kHz.
NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap
NOTE 3:	The requirement is not applicable when fmax < 100 MHz.


Proposal 2: It is proposed to use the unwanted emission in table 2.2-1/2/3/4 as the basic limits for BS operating in 6425-7125 MHz band.
2.3 ACLR
According to the evaluations in TR38.921 [4], it is agreed to specify 38 dB ACLR for 6.425 - 7.125 GHz. The following should be considered for the ACLR requirement.
Table 2.3-1: Base station ACLR limit
	BS channel bandwidth of lowest/highest carrier transmitted BWChannel (MHz)
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	20, 30, 40, 50, 60, 70, 80, 90,100 
	BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	38 dB


	
	2 x BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	43 dB



Proposal 3: It is proposed to use 38dB ACLR requirement and capture table 2.3-1 for BS operating in 6425-7125 MHz band.
2.4 Spurious emission
Based on the implementation evaluation and regulatory consideration, it is agreed to adopt ΔfOBUE = 100 MHz for both 6.425 - 7.125 GHz in [4]. 
Regarding spurious emission requirements, it was agreed to reuse the existing spurious emission requirements defined in TS 38.104 and further extend upper frequency of Tx spurious emission to 26 GHz instead of 5th harmonic of DL frequency according to ITU-R SM 329-10 [5] recommendation. Similar requirement for Band 96 has been captured in 6.6.5.2.1-2 in 38.104. It just needs to update the note in 6.6.5.2.1-2.
Table 2.4-1: General BS transmitter spurious emission limits in FR1, Category B (Table 6.6.5.2.1-2 in 38.104)
	Spurious frequency range
	Basic limit
	Measurement bandwidth
	Notes

	9 kHz – 150 kHz
	
	1 kHz
	Note 1, Note 4

	150 kHz – 30 MHz
	-36 dBm
	10 kHz 
	Note 1, Note 4

	30 MHz – 1 GHz
	
	100 kHz
	Note 1

	1 GHz – 12.75 GHz
	
	1 MHz
	Note 1, Note 2

	12.75 GHz – 5th harmonic of the upper frequency edge of the DL operating band in GHz
	-30 dBm
	1 MHz
	Note 1, Note 2, Note 3

	12.75 GHz - 26 GHz
	- 30 dBm
	1 MHz
	Note 1, Note 2, Note 5

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [2], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.
NOTE 3:	This spurious frequency range applies only for operating bands for which the 5th harmonic of the upper frequency edge of the DL operating band is reaching beyond 12.75 GHz.
NOTE 4:	This spurious frequency range applies only to BS type 1-C and BS type 1-H. 
NOTE 5:	Applies only for band n46 and band n103 (6425-7125MHz).



Spurious emission requirement for protection of receiver of own or different BS can be relaxed by 1dB due to larger NF as discussed in 2.5 below.
Table 2.4-2 spurious emission for protection of receiver of own or different BS for band n103
	BS class
	Frequency range
	Basic limits
	Measurement bandwidth
	Note

	Wide Area BS
	FUL,low – FUL,high
	-95 dBm
	100 kHz
	

	Medium Range BS
	FUL,low – FUL,high
	-90 dBm
	100 kHz
	

	Local Area BS
	FUL,low – FUL,high
	-87 dBm
	100 kHz
	



Proposal 4: It is proposed to define general and additional spurious emission requirements for band n103 as shown in Table 2.4-1 and Table 2.4-2. 
2.5 Noise figure and REFSENS
For 6425 - 7125 MHz, the typical Noise Figure was agreed to be 6 dB for Wide Area BS, 11 dB for Medium Range BS and 14 dB for Local Area BS. 
To determine the REFSENS requirements, we propose to use the same IM as other bands for 6425 - 7125 MHz.
The REFSENS requirements are scaled and captured in Table 2.5-1/2/3 for WA BS, MR BS and LA BS respectively.
Proposal 5: it is proposed to use the REFSENS definition in table 2.5-1/2/3 for band 103.
Table 2.5-1: NR Wide Area BS reference sensitivity levels for 6425-7125 MHz
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel

	Reference sensitivity power level, PREFSENS
 (dBm)

	20, 30, 40, 50 
	15
	G-FR1-A1-4 (Note 1)
	 -94.3

	
	
	G-FR1-A1-11 (Note 4)
	-94.3 (Note 2)

	20, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5 (Note 1)
	 -94.6

	20, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6 (Note 1)
	 -94.7

	NOTE 1:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.
NOTE 2:	The requirements apply to BS that supports NB-IoT operation in NR in-band.
NOTE 3:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of G-FR1-A1-10 mapped to the 24 NR resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of G-FR1-A1-1 mapped to disjoint frequency ranges with a width of 25 resource blocks each.
NOTE 4:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of G-FR1-A1-11 mapped to the 105 NR resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of G-FR1-A1-4 mapped to disjoint frequency ranges with a width of 106 resource blocks each.
NOTE 5:	Void.



Table 2.5-2: NR Medium Range BS reference sensitivity levels for 6425-7125 MHz
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
(NOTE 5)
	Reference sensitivity power level, PREFSENS
 (dBm)

	20, 30, 40, 50 
	15
	G-FR1-A1-4 (Note 1)
	 -89.3

	
	
	G-FR1-A1-11 (Note 4)
	-89.3 (Note 2)

	20, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5 (Note 1)
	 -89.6

	20, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6 (Note 1)
	 -89.7

	NOTE 1:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.
NOTE 2:	The requirements apply to BS that supports NB-IoT operation in NR in-band.
NOTE 3:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of G-FR1-A1-10 mapped to the 24 NR resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of G-FR1-A1-1 mapped to disjoint frequency ranges with a width of 25 resource blocks each.
NOTE 4:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of G-FR1-A1-11 mapped to the 105 NR resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of G-FR1-A1-4 mapped to disjoint frequency ranges with a width of 106 resource blocks each.
NOTE 5:	These reference measurement channels are not applied for band n46 and n96.



Table 2.5-3: NR Local Area BS reference sensitivity levels for 6425-7125MHz
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
(NOTE 5)
	Reference sensitivity power level, PREFSENS
 (dBm)

	20, 30, 40, 50 
	15
	G-FR1-A1-4 (Note 1)
	 -86.3

	
	
	G-FR1-A1-11 (Note 4)
	-86.3 (Note 2)

	20, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5 (Note 1)
	 -86.6

	20, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6 (Note 1)
	 -86.7

	NOTE 1:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.
NOTE 2:	The requirements apply to BS that supports NB-IoT operation in NR in-band.
NOTE 3:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of G-FR1-A1-10 mapped to the 24 NR resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of G-FR1-A1-1 mapped to disjoint frequency ranges with a width of 25 resource blocks each.
NOTE 4:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of G-FR1-A1-11 mapped to the 105 NR resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of G-FR1-A1-4 mapped to disjoint frequency ranges with a width of 106 resource blocks each.
NOTE 5: These reference measurement channels are not applied for band n46 and n96.


2.6 ACS
It was agreed to specify 42 dB ACS for 6425 - 7125 MHz in [4]. The requirement is scaled and captured in Table 2.6-1.
Table 2.6-1: Base station ACS requirement for 6425-7125 MHz
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)

	20, 30, 40, 50, 60, 70, 80, 90, 100  
(Note 1)
	PREFSENS + 6 dB
	Wide Area BS: -56
Medium Range BS: -51
Local Area BS: -50

	NOTE 1:	The SCS for the lowest/highest carrier received is the lowest SCS supported by the BS for that bandwidth.
NOTE 2:	PREFSENS depends on the RAT. For NR, PREFSENS depends also on the BS channel bandwidth as specified in tables 7.2.2-1, 7.2.2-2, 7.2.2-3. For NB-IoT, PREFSENS depends also on the sub-carrier spacing as specified in tables 7.2.1-5, 7.2.1-5a and 7.2.1-5c of TS 36.104 [13].


Proposal 6: It is proposed to capture Table 2.6-1 as ACS test settings for 6425-7125 MHz band.  
2.7 Blocking
The in-band blocking requirement should apply from FUL,low - ΔfOOB to FUL,high + ΔfOOB, excluding the downlink frequency range of the FDD operating band. It was agreed to adopt ΔfOOB = 100 MHz for both 6425 - 7125 MHz. The in-band blocking levels are reused from existing FR1 requirements.
Proposal 7: It is proposed to define ΔfOOB = 100 MHz and reuse the in-band blocking definition in Table 7.4.2.2-1 in 38.104.

3. Conclusion
This paper discussed the requirements that need to be updated for operation in 6425-7125 MHz band. The following proposals are concluded,
Proposal 1: it is proposed that, 
· The base station output power shall not exceed +43dBm for BS type 1-C, BS 1-H and BS 1-O (TRP) operating in Band n103. 
· The manufacturer claimed EIRP level in the corresponding beam peak direction shall not exceed +85dBm for BS type 1-H and BS type 1-O operating in Band n103.
Proposal 2: It is proposed to use the unwanted emission in table 2.2-1/2/3/4 as the basic limits for BS operating in 6425-7125 MHz band.
Proposal 3: It is proposed to use 38dB ACLR requirement and capture table 2.3-1 for BS operating in 6425-7125 MHz band.
Proposal 4: It is proposed to define general and additional spurious emission requirements for band n103 as shown in Table 2.4-1 and Table 2.4-2. 
Proposal 5: it is proposed to use the REFSENS definition in table 2.5-1/2/3 for band 103.
[bookmark: _GoBack]Proposal 6: It is proposed to capture Table 2.6-1 as ACS test settings for 6425-7125 MHz band.  
Proposal 7: It is proposed to define ΔfOOB = 100 MHz and reuse the in-band blocking definition in Table 7.4.2.2-1 in 38.104.
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