
Page 1



[bookmark: Title][bookmark: DocumentFor][bookmark: _Hlk68165337][bookmark: _Toc5938268][bookmark: _Toc9865820]3GPP TSG-RAN WG4 Meeting # 100-e	R4-2114411
Electronic Meeting, August 16-27, 2021


Source: 	Huawei
[bookmark: _GoBack]Title: 	On implementation of FR2 frequency sub-ranges (FR2-1 and FR2-2) in core specifications
Agenda Item:	9.16.1
Document for:	Discussion 
1 Introduction
As the last RAN#92-e meeting, NR_ext_to_71GHz WID was updated capturing the agreements related to the FR2 designations for the extension up to 71 GHz. 
In this contribution, we provide furhter updated and analyses related to the implementation of the FR2 extension with the two sub-ranges FR2-1 and FR2-2.
2 Discussion
Referring to the TSG RAN discussion in RP-211583, the following was agreed for the frequency range designation (Option A): 
	Introduce FR2-1 for 24.25 – 52.6 GHz, and FR2-2 for 52.6 – 71 GHz,
· The above two ranges to be introduced under the FR2 common range.
	
	Option A

	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	 FR2-1: 24250 MHz – 52600 MHz

	
	FR2-2: 52600 MHz – 71000 MHz

	NOTE:	Whenever the FR2 is referred, both FR2-1 and FR2-2 frequency sub-ranges shall be considered in this release, unless otherwise stated.
NOTE:      The designations FR2-1 and FR2-2 should only be used when needed.



· The related UE capabilities and their applicability to the frequency range 52.6 to 71 GHz will have to be analysed on a case by case basis
· The application of any of the UE feature introduced for 52.6-71 GHz to existing FR1/FR2 should be discussed case by case.
TSG RAN specifications shall make it very clear (to readers) that frequency bands in the 52.6-71GHz range are only Release-independent from Rel-17 onwards, to ensure that there is clear industry understanding about which FR2 features are applicable for operation in 52.6-71GHz range.



Afterwards, it was noted that small correction of the FR2 extension implementation will be required in relation to the introduction of the new FR designations, as below: 
Table 1: Updated implementation of the new FR2 frequency sub-range designations
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	FR2-1
	 FR2-1: 24250 MHz – 52600 MHz

	
	FR2-2
	FR2-2: 52600 MHz – 71000 MHz

	NOTE:	Whenever the FR2 is referred, both FR2-1 and FR2-2 frequency sub-ranges shall be considered in this release, unless otherwise stated.
NOTE:      The frequency range designations FR2-1 and FR2-2 should only be used when needed.



Proposal 1: agree on the implementation of the Updated implementation of the new FR2 frequency sub-range designations, as in Table 1. 
Observation 1: the updates from Table 1 will impact TS 38.104, TS 30-101-1, and TS 38.101-2. 

During the previous RAN4#99-e meeting, a discussion paper and related draft CR were provided (R4-2111058, R4-2111059) to discuss issues related to the implementation of the FR2 range extension up to 71 GHz in TS 38.104. 
As the last RAN#92-e meeting, NR_ext_to_71GHz WID was updated capturing the following agreements related to the FR2 extension up to 71 GHz: 
	Note 5: FR2 is extended to cover 24.25GHz to 71GHz with FR2-1 for 24.25-52.6GHz and FR2-2 for 52.6-71GHz. 
o	The related UE capabilities and their applicability to the frequency range 52.6 to 71 GHz will have to be analysed on a case by case basis
o	The application of any of the UE feature introduced for 52.6-71 GHz to existing FR1/FR2 should be discussed case by case.
o	TSG RAN specifications shall make it very clear (to readers) that frequency bands in the 52.6-71GHz range are only Release-independent from Rel-17 onwards, to ensure that there is clear industry understanding about which FR2 features are applicable for operation in 52.6-71GHz range.
NOTE 5a: Whenever the FR2 is referred, both FR2-1 and FR2-2 frequency sub-ranges shall be considered in this release, unless otherwise stated.
NOTE 5b: The designations FR2-1 and FR2-2 should only be used when needed.



Furthermore, the FR2 bands numbering scheme was agreed to be reused for 52.6 – 71 GHz range (instead of a separate band numbering range). 
In order to reuse the effort spent on the TS 38.104 analyses of the FR2 extension options in previous analyses in R4-2111058 and R4-2111059, those were updated with the recent agreements (band numbeting, FR2 designations) and the updarted example implementation of the TS 38.104 was provided in Annex A, for future refernece.
According to the workplan in R4-2110950, Draft CRs shall not be provided until the November 2021 meeting, i.e. next RAN4 meeting. 
Therefore, the related draft CR to TS 38.104 is added for reference in Annex A. 
	RAN4#1011
Nov’21
	Discussions on
· (continued) BS and UE transmitter requirements
· (continued) BS and UE receiver requirements
· (continued) Requirements for specific band combinations for the scenario(s)
Agreements on
· BS and UE transmitter requirements
· Requirements related to band combinations for the scenario(s)
· Provide draft CRs for all related specs

	RAN4#1012
Feb’22
	Discussions on
· Remaining BS and UE transmitter requirements
· Remaining BS and UE receiver requirements
· Remaining Requirements for specific band combinations for the scenario(s)
Agreements on
· BS and UE receiver requirements
· Any remaining requirements
· All related CRs 



For the purpose of workload management, it is proposed to trigger discussion on the possible worksplit in the preparation of the initial draft CRs for core NR specifications. 
Proposal 2: Consider triggering discussion on the worksplit in the preparation of the initial draft CRs.
3 Conclusions
Based on the discussion, the following is proposed: 
Proposal 1: agree on the implementation of the Updated implementation of the new FR2 frequency sub-range designations, as in Table 1. 
Proposal 2: Consider triggering discussion on the worksplit in the preparation of the initial draft CRs.
Example draft implementations of the update required for reh FR2 extension designations of the TS 38.101-1, and TS 38.104 were provided in Annex A and B respectively, for future refernece.
4 References
[1] 		RP-211584	Extending current NR operation to 71GHz, Revised WID, RAN#92-e
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o	TSG RAN specifications shall make it very clear (to readers) that frequency bands in the 52.6-71GHz range are only Release-independent from Rel-17 onwards, to ensure that there is clear industry understanding about which FR2 features are applicable for operation in 52.6-71GHz range.
NOTE 5a: Whenever the FR2 is referred, both FR2-1 and FR2-2 frequency sub-ranges shall be considered in this release, unless otherwise stated.
NOTE 5b: The designations FR2-1 and FR2-2 should only be used when needed.



Furthermore, the FR2 bands numbering scheme was reused (instead of a separate band numbering range). 
Based on the analyses in R4-2111058 and R4-2111059, this Draft CR provides an updated implementation of the FR2 extension up to 71GHz, including FR2-1 and FR2-2 sub-ranges. 
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------------------------------ Modified section ------------------------------
[bookmark: _Toc13080133][bookmark: _Toc29811629][bookmark: _Toc36817181][bookmark: _Toc37260097][bookmark: _Toc37267485][bookmark: _Toc44712087][bookmark: _Toc45893400]5	Operating bands and channel arrangement
[bookmark: _Toc21127424][bookmark: _Toc29811630][bookmark: _Toc36817182][bookmark: _Toc37260098][bookmark: _Toc37267486][bookmark: _Toc44712088][bookmark: _Toc45893401]5.1	General
[bookmark: _Hlk494631479]The channel arrangements presented in this clause are based on the operating bands and BS channel bandwidths defined in the present release of specifications.
NOTE:	Other operating bands and BS channel bandwidths may be considered in future releases.
Requirements throughout the RF specifications are in many cases defined separately for different frequency ranges (FR). The frequency ranges in which NR can operate according to the present version of the specification are identified as described in table 5.1-1.
Table 5.1-1: Definition of frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	FR2-1
	24250 MHz – 52600 MHz

	
	FR2-2
	52600 MHz – 71000 MHz

	NOTE 1:	Whenever the FR2 is referred, both FR2-1 and FR2-2 frequency sub-ranges shall be considered, unless otherwise stated.
NOTE 2:	The frequency range designations FR2-1 and FR2-2 should only be used when needed.



----------------------------- Next modified section ------------------------------
[bookmark: _Toc21127425][bookmark: _Toc29811631][bookmark: _Toc36817183][bookmark: _Toc37260099][bookmark: _Toc37267487][bookmark: _Toc44712089][bookmark: _Toc45893402]5.2	Operating bands
[bookmark: _Hlk494631506]NR is designed to operate in the operating bands defined in table 5.2-1 and 5.2-2. 
NB-IoT is designed to operate in the NR operating bands n1, n2, n3, n5, n7, n8, n12, n14, n18, n20, n25, n28, n41, n65, n66, n70, n71, n74, n90 which are defined in Table 5.2-1.
----------------------------- Unchanged FR1 part omitted ------------------------------
Table 5.2-2: NR operating bands in FR2
	
	NR operating band
	Uplink (UL) and Downlink (DL) operating band
BS transmit/receive
UE transmit/receive
FUL,low   –  FUL,high
FDL,low   –  FDL,high
	Duplex mode

	FR2-1
	n257
	26500 MHz – 29500 MHz
	TDD

	
	n258
	24250 MHz – 27500 MHz
	TDD

	
	n259
	39500 MHz – 43500 MHz
	TDD

	
	n260
	37000 MHz – 40000 MHz
	TDD

	
	n261
	27500 MHz – 28350 MHz
	TDD

	
	n262
	47200 MHz – 48200 MHz
	TDD

	
	[n263_example]
	TBD
	TDD

	FR2-2
	[n264_example]
	TBD
	TDD

	
	[n265_example]
	TBD
	TDD

	
	…
	…
	…



----------------------------- Next modified section ------------------------------
[bookmark: _Toc13080138][bookmark: _Toc29811634][bookmark: _Toc36817186][bookmark: _Toc37260102][bookmark: _Toc37267490][bookmark: _Toc44712092][bookmark: _Toc45893405][bookmark: _Toc21127429]5.3.2	Transmission bandwidth configuration
The transmission bandwidth configuration NRB for each BS channel bandwidth and subcarrier spacing is specified in table 5.3.2.-1 for FR1, and tables 5.3.2-2 and 5.3.2-3 for FR2.
[bookmark: _Hlk497144372]Table 5.3.2-1: Transmission bandwidth configuration NRB for FR1
	SCS (kHz)
	5
MHz
	10
MHz
	15
MHz
	20 MHz
	25 MHz
	30
MHz
	40 MHz
	50 MHz
	60 MHz
	70
MHz
	80 MHz
	90
MHz
	100 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	160
	216
	270
	N/A
	N/A
	N/A
	N/A
	N/A

	30
	11
	24
	38
	51
	65
	78
	106
	133
	162
	189
	217
	245
	273

	60
	N/A
	11
	18
	24
	31
	38
	51
	65
	79
	93
	107
	121
	135



Table 5.3.2-2: Transmission bandwidth configuration NRB for FR2-1
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	
	NRB
	NRB
	NRB
	NRB

	60
	66
	132
	264
	N/A

	120
	32
	66
	132
	264



Table 5.3.2-3: Transmission bandwidth configuration NRB for FR2-2
	SCS (kHz)
	100 MHz
	200 MHz
	400 MHz
	1600 MHz
	[2000 MHz]
	[2160 MHz]

	
	NRB

	120
	TBD
	TBD
	TBD
	N/A
	N/A
	N/A

	480
	N/A
	N/A
	TBD
	TBD
	N/A
	N/A

	960
	N/A
	N/A
	TBD
	TBD
	[TBD]
	[TBD]




NOTE:	All Tx and Rx requirements are defined based on transmission bandwidth configuration specified in table 5.3.2-1 for FR1, and tables 5.3.2-2 and 5.3.2-3 for FR2.
The transmission bandwidth configuration for NB-IoT is specified in TS 36.104 [13] clause 5.6.
----------------------------- Next modified section ------------------------------
[bookmark: _Toc13080139][bookmark: _Toc29811635][bookmark: _Toc36817187][bookmark: _Toc37260103][bookmark: _Toc37267491][bookmark: _Toc44712093][bookmark: _Toc45893406]5.3.3	Minimum guardband and transmission bandwidth configuration
The minimum guardband for each BS channel bandwidth and SCS is specified in table 5.3.3-1 for FR1, and in tables 5.3.3-2 and 5.3.3-3 for FR2.
Table 5.3.3-1: Minimum guardband (kHz) for FR1(FR1)
	SCS (kHz)
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30
MHz
	40
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90
MHz
	100
MHz

	15
	242.5
	312.5
	382.5
	452.5
	522.5
	592.5
	552.5
	692.5
	N/A
	N/A
	N/A
	N/A
	N/A

	30
	505
	665
	645
	805
	785
	945
	905
	1045
	825
	965
	925
	885
	845

	60
	N/A
	1010
	990
	1330
	1310
	1290
	1610
	1570
	1530
	1490
	1450
	1410
	1370



Table: 5.3.3-2: Minimum guardband (kHz) for FR2-1(FR2)
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	60
	1210
	2450
	4930
	N/A

	120
	1900
	2420
	4900
	9860



Table: 5.3.3-3: Minimum guardband (kHz) for FR2-2
	SCS (kHz)
	100 MHz
	200 MHz
	400 MHz
	1600 MHz
	[2000 MHz]
	[2160 MHz]

	
	NRB

	120
	TBD
	TBD
	TBD
	N/A
	N/A
	N/A

	480
	N/A
	N/A
	TBD
	TBD
	N/A
	N/A

	960
	N/A
	N/A
	TBD
	TBD
	[TBD]
	[TBD]


----------------------------- Next modified section ------------------------------
[bookmark: _Toc21127431][bookmark: _Toc29811637][bookmark: _Toc36817189][bookmark: _Toc37260105][bookmark: _Toc37267493][bookmark: _Toc44712095][bookmark: _Toc45893408]5.3.5	BS channel bandwidth per operating band
[bookmark: _Hlk500256944]The requirements in this specification apply to the combination of BS channel bandwidths, SCS and operating bands shown in table 5.3.5-1 for FR1 and in table 5.3.5-2 for FR2. The transmission bandwidth configuration in table 5.3.2-1 for FR1, and tables 5.3.2-2 and 5.3.2-3 for FR2 table 5.3.2-1 and table 5.3.2-2 shall be supported for each of the BS channel bandwidths within the BS capability. The BS channel bandwidths are specified for both the Tx and Rx path.
----------------------------- Unchanged FR1 part omitted ------------------------------
Table 5.3.5-2: BS channel bandwidths and SCS per operating band in FR2
	
	NR band / SCS / BS channel bandwidth

	
	NR Band
	SCS
kHz
	50 MHz
	100 MHz
	200
MHz
	400 MHz
	1600 MHz
	[2000 MHz]
	[2160 MHz]

	FR2-1
	n257
	60
	Yes
	Yes
	Yes
	
	N/A

	
	
	120
	Yes
	Yes
	Yes
	Yes
	

	
	n258
	60
	Yes
	Yes
	Yes
	
	

	
	
	120
	Yes
	Yes
	Yes
	Yes
	

	
	n259
	60
	Yes
	Yes
	Yes
	
	

	
	
	120
	Yes
	Yes
	Yes
	Yes
	

	
	n260
	60
	Yes
	Yes
	Yes
	
	

	
	
	120
	Yes
	Yes
	Yes
	Yes
	

	
	n261
	60
	Yes
	Yes
	Yes
	
	

	
	
	120
	Yes
	Yes
	Yes
	Yes
	

	
	n262

	60
	Yes
	Yes
	Yes
	
	

	
	
	120
	Yes
	Yes
	Yes
	Yes
	

	
	[n263_example]
	60
	TBD
	TBD
	TBD
	TBD
	

	
	
	120
	TBD
	TBD
	TBD
	TBD
	

	FR2-2
	[n264_example]
	120
	N/A
	TBD
	TBD
	TBD
	N/A
	N/A
	N/A

	
	
	480
	
	N/A
	N/A
	TBD
	TBD
	N/A
	N/A

	
	
	960
	
	N/A
	N/A
	TBD
	TBD
	[TBD]
	[TBD]

	
	[n265_example]
	120
	
	TBD
	TBD
	TBD
	N/A
	N/A
	N/A

	
	
	480
	
	N/A
	N/A
	TBD
	TBD
	N/A
	N/A

	
	
	960
	
	N/A
	N/A
	TBD
	TBD
	[TBD]
	[TBD]

	
	[n266_example]
	120
	
	TBD
	TBD
	TBD
	N/A
	N/A
	N/A

	
	
	480
	
	N/A
	N/A
	TBD
	TBD
	N/A
	N/A

	
	
	960
	
	N/A
	N/A
	TBD
	TBD
	[TBD]
	[TBD]


----------------------------- Next modified section ------------------------------
[bookmark: _Toc13080144][bookmark: _Toc29811640][bookmark: _Toc36817192][bookmark: _Toc37260108][bookmark: _Toc37267496][bookmark: _Toc44712098][bookmark: _Toc45893411]5.3A.2	Minimum guardband and transmission bandwidth configuration for CA
For intra-band contiguous carrier aggregation, Aggregated BS Channel Bandwidth and Guard Bands are defined as follows, see Figure 5.3A.2-1.
FC_low
Lower Edge
Upper  Edge
Lowest Carrier Transmission Bandwidth Configuration [RB]
FC_high
Foffset_low

Highest Carrier Transmission Bandwidth Configuration [RB]
Resource block
Aggregated BS Channel Bandwidth, BWchannel_CA [MHz]
Fedge_low
Fedge_high
Foffset_high


Figure 5.3A.2-1: Definition of Aggregated BS Channel Bandwidth for intra-band carrier aggregation
The aggregated BS Channel Bandwidth, BWChannel_CA, is defined as
	BWChannel_CA = Fedge,high - Fedge,low (MHz)
The lower bandwidth edge Fedge, low and the upper bandwidth edge Fedge,high of the aggregated BS channel bandwidth are used as frequency reference points for transmitter and receiver requirements and are defined by
	Fedge,low = FC,low - Foffset,low
	Fedge,high = FC,high + Foffset,high
The lower and upper frequency offsets depend on the transmission bandwidth configurations of the lowest and highest assigned edge component carrier and are defined as
Foffset,low = (NRB,low*12 + 1)*SCSlow/2 + BWGB,low (MHz)
Foffset,high = (NRB,high*12 - 1)*SCShigh/2 + BWGB,high (MHz)
BWGB, low and BWGB, high are the minimum guard band defined in clause 5.3.3 for lowest and highest assigned component carrier, while NRB,low and NRB,high are the transmission bandwidth configurations according to table 5.3.2-1 for FR1, and tables 5.3.2-2 and 5.3.2-3 for FR2Table 5.3.2-1 or Table 5.3.2-2 for the lowest and highest assigned component carrier, SCSlow and SCShigh are the sub-carrier spacing for the lowest and highest assigned component carrier respectively.
For intra-band non-contiguous carrier aggregation sub-block bandwidth and sub-block edges are defined as follows, see figure 5.3A.2-2.

FC,block 1,low
Sub-block Bandwidth, BWChannel,block[MHz]
Fedge,block 1, low
Fedge,block n, low
FC,block n,high
FC,block 1,high
Sub block n
Sub block 1
Base Station RF Bandwidth
Transmission Bandwidth Configuration of the highest carrier in a sub-block [RB]
Transmission Bandwidth Configuration of the lowest carrier in a sub-block  [RB]
Transmission Bandwidth Configuration of the highest carrier in a sub-block [RB]
Fedge,block 1,high
Upper Sub-block Edge
Lower Sub-block Edge
Lower Sub-block Edge
Foffset_high

Fedge,block n,high
Sub-block Bandwidth, BWChannel,block [MHz]
Resource block
Foffset_low

FC,block n,low
Upper Sub-block Edge
Foffset_high

Resource block
Foffset_low

Transmission Bandwidth Configuration of the lowest carrier in a sub-block  [RB]
...

Figure 5.3A.2-2: Definition of sub-block bandwidth for intra-band non-contiguous spectrum
The lower sub-block edge of the sub-block bandwidth (BWChannel,block) is defined as follows:
	Fedge,block, low = FC,block,low - Foffset,low
The upper sub-block edge of the sub-block bandwidth is defined as follows:
	Fedge,block,high = FC,block,high + Foffset,high
The sub-block bandwidth, BWChannel,block, is defined as follows:
	BWChannel,block = Fedge,block,high - Fedge,block,low (MHz)
The lower and upper frequency offsets Foffset,block,low and Foffset,block,high depend on the transmission bandwidth configurations of the lowest and highest assigned edge component carriers within a sub-block and are defined as
	Foffset,block,low =  (NRB,low*12 + 1)*SCSlow/2 + BWGB,low (MHz)
	Foffset,block,high =  (NRB,high*12 - 1)*SCShigh/2 + BWGB,high (MHz)
where NRB,low and NRB,high are the transmission bandwidth configurations according to table 5.3.2-1 for FR1, and tables 5.3.2-2 and 5.3.2-3 for FR2 Table 5.3.2-1 or Table 5.3.2-2 for the lowest and highest assigned component carrier within a sub-block, respectively. SCSlow and SCShigh are the sub-carrier spacing for the lowest and highest assigned component carrier within a sub-block, respectively. BWGB,low and BWGB,high are the minimum guard band defined in clause 5.3.3 for the lowest and highest assigned component carrier respectively.
The sub-block gap size between two consecutive sub-blocks Wgap is defined as follows:
	Wgap = Fedge,block n+1,low - Fedge,block n,high (MHz)
----------------------------- Next modified section ------------------------------
[bookmark: _Toc21127438][bookmark: _Toc29811644][bookmark: _Toc36817196][bookmark: _Toc37260112][bookmark: _Toc37267500][bookmark: _Toc44712102][bookmark: _Toc45893415]5.4.1.2	Channel spacing for CA
For intra-band contiguously aggregated carriers, the channel spacing between adjacent component carriers shall be multiple of least common multiple of channel raster and sub-carrier spacing.
The nominal channel spacing between two adjacent aggregated NR carriers is defined as follows:
For NR operating bands with 100 kHz channel raster:
	
For NR operating bands with 15 kHz channel raster:
	
with
	
For NR operating bands with 60kHz channel raster:
	
with
	
where BWChannel(1) and BWChannel(2) are the BS channel bandwidths of the two respective NR component carriers according to table 5.3.2-1 for FR1, and tables 5.3.2-2 and 5.3.2-3 for FR2Table 5.3.2-1 and 5.3.2-2 with values in MHz, the largest  value among the subcarrier spacing configurations supported in the operating band for both of the channel bandwidths according to Table 5.3.5-1 and Table 5.3.5-2 and GBChannel(i) the minimum guard band for channel bandwidth i according to table 5.3.3.-1 for FR1, and tables 5.3.3-2 and 5.3.3-3 for FR2Table 5.3.3-1 and Table 5.3.3-2 for the said  value, with  as defined in TS 38.211 [9]. In case there is no common μ value for both of the channel bandwidths, μ0=1 is selected for NR operating bands with 15 kHz channel raster and GBChannel(i) is the minimum guard band for channel bandwidth i according to Table 5.3.3-1 for μ=1 with μ as defined in TS 38.211 [9].
The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of least common multiple of channel raster and sub-carrier spacing less than the nominal channel spacing to optimize performance in a particular deployment scenario.
For intra-band non-contiguous carrier aggregation, the channel spacing between two NR component carriers in different sub-blocks shall be larger than the nominal channel spacing defined in this clause.
----------------------------- Next modified section ------------------------------
[bookmark: _Toc21127442][bookmark: _Toc29811649][bookmark: _Toc36817201][bookmark: _Toc37260117][bookmark: _Toc37267505][bookmark: _Toc44712107][bookmark: _Toc45893420]5.4.2.3	Channel raster entries for each operating band
[bookmark: _Hlk514075080][bookmark: _Hlk514075096][bookmark: _Hlk514075107]The RF channel positions on the channel raster in each NR operating band are given through the applicable NR-ARFCN in table 5.4.2.3-1 for FR1 and table 5.4.2.3-2 for FR2, using the channel raster to resource element mapping in clause 5.4.2.2.
-	For NR operating bands with 100 kHz channel raster, ΔFRaster = 20 × ΔFGlobal. In this case, every 20th NR-ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in table 5.4.2.3-1 is given as <20>.
-	For NR operating bands with 15 kHz channel raster below 3 GHz, ΔFRaster = I × ΔFGlobal, where I ϵ {3,6}. In this case, every Ith NR‑ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in table 5.4.2.3-1 is given as <I>.
-	For NR operating bands with 15 kHz and 60 kHz channel raster above 3 GHz, ΔFRaster = I ×ΔFGlobal, where I ϵ {1, 2}. In this case, every Ith NR‑ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in table 5.4.2.3-1 and table 5.4.2.3-2 is given as <I>.
-	For frequency bands with two ΔFRaster in FR1, the higher ΔFRaster applies to channels using only the SCS that is equal to or larger than the higher ΔFRaster and SSB SCS is equal to the higher ΔFRaster.
-	For frequency bands with two ΔFRaster in FR2, the higher ΔFRaster applies to channels using only the SCS that is equal to the higher ΔFRaster and the SSB SCS that is equal to or larger than the higher ΔFRaster.
----------------------------- Unchanged FR1 part omitted ------------------------------
Table 5.4.2.3-2: Applicable NR-ARFCN per operating band in FR2
	
	NR operating band
	ΔFRaster
(kHz) 
	Uplink and Downlink
range of NREF
(First – <Step size> – Last)

	FR2-1
	n257
	60
	2054166 – <1> – 2104165

	
	
	120
	2054167 – <2> – 2104165

	
	n258
	60
	2016667 – <1> – 2070832

	
	
	120
	2016667 – <2> – 2070831

	
	n259
	60
	2270832 – <1> – 2337499

	
	
	120
	2270832– <2> – 2337499

	
	n260
	60
	2229166 – <1> – 2279165

	
	
	120
	2229167 – <2> – 2279165

	
	n261
	60
	2070833 – <1> – 2084999

	
	
	120
	2070833 – <2> – 2084999

	
	n262
	60
	2399166 – <1> – 2415832

	
	
	120
	2399167 – <2> – 2415831

	
	[n263_example]
	60
	TBD – <1> – TBD

	
	
	120
	TBD – <2> – TBD

	FR2-2
	[n264_example]
	120
	TBD – <TBD> – TBD

	
	
	480
	TBD – <TBD> – TBD

	
	
	960
	TBD – <TBD> – TBD

	
	[n265_example]
	120
	TBD – <TBD> – TBD

	
	
	480
	TBD – <TBD> – TBD

	
	
	960
	TBD – <TBD> – TBD



----------------------------- Next modified section ------------------------------
[bookmark: _Toc29811652][bookmark: _Toc36817204][bookmark: _Toc37260120][bookmark: _Toc37267508][bookmark: _Toc44712110][bookmark: _Toc45893423]5.4.3.3	Synchronization raster entries for each operating band
The synchronization raster for each band is give in table 5.4.3.3-1. The distance between applicable GSCN entries is given by the <Step size> indicated in table 5.4.3.3-1 for FR1 and table 5.4.3.3-2 for FR2.
----------------------------- Unchanged FR1 part omitted ------------------------------

Table 5.4.3.3-2: Applicable SS raster entries per operating band (FR2)
	
	NR operating band
	SS Block SCS
	SS Block pattern
(note)
	Range of GSCN
(First – <Step size> – Last)

	FR2-1
	n257 
	120 kHz
	Case D
	22388 – <1> – 22558

	
	
	240 kHz
	Case E
	22390 – <2> – 22556

	
	n258
	120 kHz
	Case D
	22257 – <1> – 22443

	
	
	240 kHz
	Case E
	22258 – <2> – 22442

	
	n259
	120 kHz
	Case D
	23140 – <1> – 23369

	
	
	240 kHz
	Case E
	23142 – <2> – 23368

	
	n260 
	120 kHz
	Case D
	22995 – <1> – 23166

	
	
	240 kHz
	Case E
	22996 – <2> – 23164

	
	n261
	120 kHz
	Case D
	22446 – <1> – 22492

	
	
	240 kHz
	Case E
	22446 – <2> – 22490

	
	n262
	120 kHz
	Case D
	23586 – <1> – 23641

	
	
	240 kHz
	Case E
	23588 – <2> – 23640

	
	[n263_example]
	120 kHz
	[Case D]
	TBD – <1> – TBD

	
	
	240 kHz
	[Case E]
	TBD – <2> – TBD

	FR2-2
	[n264_example]
	120 kHz
	TBD
	TBD – <TBD> – TBD

	
	
	480 kHz
	TBD
	TBD – < TBD > – TBD

	
	
	960 kHz
	TBD
	TBD – < TBD > – TBD

	
	[n265_example]
	120 kHz
	TBD
	TBD – <TBD> – TBD

	
	
	480 kHz
	TBD
	TBD – < TBD > – TBD

	
	
	960 kHz
	TBD
	TBD – < TBD > – TBD

	NOTE:	SS Block pattern is defined in clause 4.1 in TS 38.213 [10].



----------------------------- Next modified section ------------------------------
[bookmark: _Toc29811940][bookmark: _Toc36817492][bookmark: _Toc37260414][bookmark: _Toc37267802][bookmark: _Toc44712408][bookmark: _Toc45893720]10.7.3	Minimum requirement for BS type 2-O
The OTA RX spurious emissions requirement shall apply during the transmitter OFF period only.
For the BS type 2-O, the power of any RX spurious emission shall not exceed the limits in table 10.7.3-1.
10.7.3-1: Radiated Rx spurious emission limits for BS type 2-O
	Spurious 
frequency range 
(Note 4)
	Limit
(Note 5)
	Measurement Bandwidth
	Note

	30 MHz    1 GHz
	-36 dBm
	100 kHz
	Note 1

	1 GHz    18 GHz
	-30 dBm
	1 MHz
	Note 1

	18 GHz    Fstep,1
	-20 dBm
	10 MHz
	Note 2

	Fstep,1    Fstep,2
	-15 dBm
	10 MHz
	Note 2

	Fstep,2    Fstep,3  
	-10 dBm
	10 MHz
	Note 2

	Fstep,4    Fstep,5
	-10 dBm
	10 MHz
	Note 2

	Fstep,5    Fstep,6
	-15 dBm
	10 MHz
	Note 2

	Fstep,6    2nd harmonic of the upper frequency edge of the UL operating band
	-20 dBm
	10 MHz
	Note 2, Note 3

	NOTE 1:	Bandwidth as in ITU-R SM.329 [2], s4.1.
NOTE 2:	Limit and bandwidth as in ERC Recommendation 74-01 [19], Annex 2.
NOTE 3:	Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.
NOTE 4:	The step frequencies Fstep,X are defined in table 10.7.3-2.
NOTE 5:	Additional limits may apply regionally.



[bookmark: _Hlk25241782]Table 10.7.3-2: Step frequencies for defining the radiated Rx spurious emission limits for BS type 2-O
	Operating band
	Fstep,1
(GHz)
	Fstep,2
(GHz)
	Fstep,3
(GHz)
	Fstep,4
(GHz)
	Fstep,5
(GHz)
	Fstep,6
(GHz)

	n257
	18
	23.5
	25
	31
	32.5
	41.5

	n258
	18
	21
	22.75
	29
	30.75
	40.5

	n259
	23.5
	35.5
	38
	45
	47.5
	59.5

	n260
	25
	34
	35.5
	41.5
	43
	52

	n261
	18
	25.5
	26.0
	29.85
	30.35
	38.35

	n262
	37.2
	45.2
	45.7
	49.7
	50.2
	58.2

	[n263_example]
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	[n264_example]
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD



In addition to the requirements in Table 10.7.3-1, the power of any spurious emission shall not exceed the Additional OTA spurious emissions requirements in subclause 9.7.5.3.3.
----------------------------- End of modified section ------------------------------
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[bookmark: _Toc21344185][bookmark: _Toc29801669][bookmark: _Toc29802093][bookmark: _Toc29802718][bookmark: _Toc36107460][bookmark: _Toc37251219][bookmark: _Toc45887998][bookmark: _Toc45888597][bookmark: _Toc61367237][bookmark: _Toc61372620][bookmark: _Toc68230560][bookmark: _Toc69083973][bookmark: _Toc75466979][bookmark: _Toc76509001][bookmark: _Toc76717991]5.1	General
The channel arrangements presented in this clause are based on the operating bands and channel bandwidths defined in the present release of specifications.
NOTE:	Other operating bands and channel bandwidths may be considered in future releases.

Requirements throughout the RF specifications are in many cases defined separately for different frequency ranges (FR). The frequency ranges in which NR can operate according to this version of the specification are identified as described in Table 5.1-1.
Table 5.1-1: Definition of frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	FR2-1
	24250 MHz – 52600 MHz

	
	FR2-2
	52600 MHz – 71000 MHz

	NOTE 1:	Whenever the FR2 is referred, both FR2-1 and FR2-2 frequency sub-ranges shall be considered, unless otherwise stated.
NOTE 2:	The frequency range designations FR2-1 and FR2-2 should only be used when needed.



The present specification covers FR1 operating bands.
----------------------------- End of modified section ------------------------------




