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<Start of Change>
[bookmark: _Toc124258901][bookmark: _Toc97737174][bookmark: _Toc123045967][bookmark: _Toc124157508][bookmark: _Toc106094064][bookmark: _Toc124259045][bookmark: _Toc130586813][bookmark: _Toc114252839][bookmark: _Toc130585802][bookmark: _Toc76509033][bookmark: _Toc83580333][bookmark: _Toc68230591][bookmark: _Toc75467011][bookmark: _Toc84404842][bookmark: _Toc84413451][bookmark: _Toc61367268][bookmark: _Toc61372651][bookmark: _Toc45888029][bookmark: _Toc45888628][bookmark: _Toc69084004][bookmark: _Toc76718023][bookmark: _Toc19670][bookmark: _Toc14222]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 38.104: “NR; Base Station (BS) radio transmission and reception”.
[3]	3GPP TR 25.942: "RF system scenarios".
[4]	Recommendation ITU-R SM.328: "Spectra and bandwidth of emissions".
[5]	ITU-R Recommendation SM.329: "Unwanted emissions in the spurious domain".
[6]	ITU-R Recommendation M.1545: “Measurement uncertainty as it applies to test limits for the terrestrial component of International Mobile Telecommunications – 2000”.
[7]	3GPP TS 38.115-1: “NR; Repeater conformance testing - Part 1: Conducted conformance testing”.
[8]	3GPP TS 38.115-2: “NR; Repeater conformance testing - Part 2: Radiated conformance testing”.
[9]	ERC Recommendation 74-01, "Unwanted emissions in the spurious domain".
[10]	"Title 47 of the Code of Federal Regulations (CFR)", Federal Communications Commission.	
[11]	Void
[12]	Void
[13]	3GPP TS 38.101-1: “NR User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone”.
[14]	3GPP TS 38.101-2: “NR User Equipment (UE) radio transmission and reception: Part 2: Range 2 Standalone”. 
[15]	Void
[16]	Void
[17]	Void
[18]	Void
[19]	3GPP TS 38.213: “NR; Physical layer procedures for control”.
[20]	3GPP TS 36.104: “Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception”
[21]	3GPP TS 38.211: "NR; Physical channels and modulation".
<Next Change>
[bookmark: _Toc76718024][bookmark: _Toc28307][bookmark: _Toc37251241][bookmark: _Toc16813][bookmark: _Toc29801691][bookmark: _Toc75467012][bookmark: _Toc61367269][bookmark: _Toc68230592][bookmark: _Toc45888030][bookmark: _Toc45888629][bookmark: _Toc36107482][bookmark: _Toc76509034][bookmark: _Toc84404843][bookmark: _Toc84413452][bookmark: _Toc69084005][bookmark: _Toc29802115][bookmark: _Toc21344207][bookmark: _Toc29802740][bookmark: _Toc61372652][bookmark: _Toc83580334]5.3	Channel arrangement
[bookmark: _Toc29811645][bookmark: _Toc53185303][bookmark: _Toc53185679][bookmark: _Toc57820154][bookmark: _Toc57821081][bookmark: _Toc61183357][bookmark: _Toc61183751][bookmark: _Toc61184143][bookmark: _Toc61184535][bookmark: _Toc61184925][bookmark: _Toc66386268][bookmark: _Toc74583109][bookmark: _Toc76541922][bookmark: _Toc82449904][bookmark: _Toc82450552][bookmark: _Toc106094085][bookmark: _Toc114252860][bookmark: _Toc123045988][bookmark: _Toc124157529][bookmark: _Toc124258922][bookmark: _Toc124259066][bookmark: _Toc130585823][bookmark: _Toc130586834]5.3.1	Channel raster
[bookmark: _Toc97737188][bookmark: _Toc106094086][bookmark: _Toc114252861][bookmark: _Toc123045989][bookmark: _Toc124157530][bookmark: _Toc124258923][bookmark: _Toc124259067][bookmark: _Toc130585824][bookmark: _Toc130586835]5.3.1.1	NR-ARFCN and channel raster
For RF repeater and NCR-Fwd, tThe NR-ARFCN and channel raster is the same as specified for BS in TS 38.104 [2], subclause 5.4.2.1.
For NCR-MT, the NR-ARFCN and channel raster is the same as specified for UE in TS 38.101-1 [13] for FR1 in subclause 5.4.2.1 and in TS 38.101-2 [14] for FR2 in subclause 5.4.2.1.
[bookmark: _Toc21127442][bookmark: _Toc29811649][bookmark: _Toc53185306][bookmark: _Toc53185682][bookmark: _Toc57820157][bookmark: _Toc57821084][bookmark: _Toc61183360][bookmark: _Toc61183754][bookmark: _Toc61184146][bookmark: _Toc61184538][bookmark: _Toc61184928][bookmark: _Toc66386271][bookmark: _Toc74583112][bookmark: _Toc76541925][bookmark: _Toc82449907][bookmark: _Toc82450555][bookmark: _Toc97737189][bookmark: _Toc106094087][bookmark: _Toc114252862][bookmark: _Toc123045990][bookmark: _Toc124157531][bookmark: _Toc124258924][bookmark: _Toc124259068][bookmark: _Toc130585825][bookmark: _Toc130586836][bookmark: _Toc21127443][bookmark: _Toc29811650][bookmark: _Toc53185307][bookmark: _Toc53185683]5.3.1.2	Channel raster to resource element mapping
For NCR-MT, the channel raster to resource element mapping is the same as specified for UE in TS 38.101-1 [13] for FR1 in subclause 5.4.2.2 and in TS 38.101-2 [14] for FR2 in subclause 5.4.2.2.
5.3.1.32	Channel raster entries for each operating band
[bookmark: _Toc57820158][bookmark: _Toc57821085][bookmark: _Toc61183361][bookmark: _Toc61183755][bookmark: _Toc61184147][bookmark: _Toc61184539][bookmark: _Toc61184929][bookmark: _Toc66386272][bookmark: _Toc74583113][bookmark: _Toc76541926][bookmark: _Toc82449908][bookmark: _Toc82450556][bookmark: _Toc106094088]For RF repeater and NCR-Fwd, tThe channel raster entries for NR bands for FR1 and FR2-1 defined in TS 38.104 [2] are the same as specified for BS in TS38.104 [2], clause 5.4.2.3.
For NCR-MT, the channel raster entries for NR bands for FR1 are the same as specified for UE in TS 38.101-1 [13] in subclause 5.4.2.3 and for NR bands for FR2 are the same as specified for UE in TS 38.101-2 [14] in subclause 5.4.2.3.
[bookmark: _Toc114252863][bookmark: _Toc123045991][bookmark: _Toc124157532][bookmark: _Toc124258925][bookmark: _Toc124259069][bookmark: _Toc130585826][bookmark: _Toc130586837]5.3.2	Synchronization raster
[bookmark: _Toc97737190][bookmark: _Toc106094089][bookmark: _Toc114252864][bookmark: _Toc123045992][bookmark: _Toc124157533][bookmark: _Toc124258926][bookmark: _Toc124259070][bookmark: _Toc130585827][bookmark: _Toc130586838][bookmark: _Toc13080155][bookmark: _Toc53185309][bookmark: _Toc53185685]5.3.2.1	Synchronization raster and numbering
[bookmark: _Toc29811652][bookmark: _Toc53185310][bookmark: _Toc53185686][bookmark: _Toc57820161][bookmark: _Toc57821088][bookmark: _Toc61183364][bookmark: _Toc61183758][bookmark: _Toc61184150][bookmark: _Toc61184542][bookmark: _Toc61184932][bookmark: _Toc66386275][bookmark: _Toc74583116][bookmark: _Toc76541929][bookmark: _Toc82449911][bookmark: _Toc82450559][bookmark: _Toc97737191][bookmark: _Toc106094090]For RF repeater and NCR-Fwd, tThe synchronization raster and numbering are the same as specified for BS in TS 38.104 [2], clause 5.4.3.1.
For NCR-MT, the synchronization raster and numbering are the same as specified for UE in subclause 5.4.3.1 in TS 38.101-1 [13] for FR1 in subclause 5.4.3.1 and in subclause 5.4.3.1in TS 38.101-2 [14] for FR2 in subclause 5.4.3.1.
5.3.2.2	Synchronization raster to synchronization block resource element mapping
For NCR-MT, the synchronization raster to synchronization block resource element mapping is the same as specified for UE in TS 38.101-1 [13] for FR1 in subclause 5.4.3.2 and in TS 38.101-2 [14] for FR2 in subclause 5.4.3.2.
[bookmark: _Toc114252865][bookmark: _Toc123045993][bookmark: _Toc124157534][bookmark: _Toc124258927][bookmark: _Toc124259071][bookmark: _Toc130585828][bookmark: _Toc130586839]5.3.2.32	Synchronization raster entries for each operating band
For RF repeater and NCR-Fwd, tThe synchronization raster entries for NR bands for FR1 and FR2-1 defined in TS 38.104 [2] are the same as specified for BS in TS 38.104 [2], clause 5.4.3.3.
For NCR-MT, the synchronization raster entries for NR bands for FR1 in Table 5.2-1 are the same as specified for UE in TS 38.101-1 [13] in subclause 5.4.3.3 and for NR bands for FR2 are the same as specified for UE in TS 38.101-2 [14] in subclause 5.4.3.3.
5.3.3	Channel spacing
[bookmark: _Toc29802742][bookmark: _Toc61367271][bookmark: _Toc68230594][bookmark: _Toc76509036][bookmark: _Toc45888032][bookmark: _Toc45888631][bookmark: _Toc84404845][bookmark: _Toc76718026][bookmark: _Toc75467014][bookmark: _Toc83580336][bookmark: _Toc21344209][bookmark: _Toc61372654][bookmark: _Toc69084007][bookmark: _Toc37251243][bookmark: _Toc29801693][bookmark: _Toc29802117][bookmark: _Toc84413454][bookmark: _Toc22233][bookmark: _Toc21840][bookmark: _Toc36107484]For NCR-MT, the channel spacing is the same as specified for UE in TS 38.101-1 [13] for FR1 in subclause 5.4.1 and in TS 38.101-2 [14] for FR2 in subclause 5.4.1.
[bookmark: _Toc76718033][bookmark: _Toc61372661][bookmark: _Toc76509043][bookmark: _Toc84413461][bookmark: _Toc69084014][bookmark: _Toc68230601][bookmark: _Toc26364][bookmark: _Toc84404852][bookmark: _Toc61367278][bookmark: _Toc83580343][bookmark: _Toc75467021][bookmark: _Toc26090]5.3.4	TX–RX frequency separation
[bookmark: _Toc22457]The default TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation for operating bands is specified in Table 5.3.4-1.
Table 5.3.4-1: NCR-MT TX-RX frequency separation
	NR Operating Band
	TX – RX 
carrier centre frequency
separation

	n1
	190 MHz

	n2
	80 MHz

	n3
	95 MHz

	n5
	45 MHz

	n7
	120 MHz

	n8
	45 MHz

	n12
	30 MHz

	n13
	-31 MHz

	n14
	-30 MHz

	n18
	45 MHz

	n20
	-41 MHz

	n24
	-101.5, -120.5 MHz

	n25
	80 MHz

	n26
	45 MHz

	n28
	55 MHz

	n30
	45 MHz

	n65
	190 MHz

	n66
	400 MHz

	n70
	300 MHz

	n71
	-46 MHz

	n74
	48 MHz

	n85
	30 MHz

	n91
	570 MHz – 595 MHz
(NOTE 2)

	n92
	575 MHz – 680 MHz (μ = 0)
580 MHz – 675 MHz (μ = 1)
(NOTE 2)

	n93
	517 MHz – 547 MHz
(NOTE 2)

	n94
	522 MHz – 632 MHz (μ = 0)
527 MHz – 627 MHz (μ = 1)
(NOTE 2)

	n100
	45 MHz

	n105
	-51 MHz

	NOTE 1:	Void
NOTE 2:	The range of TX-RX frequency separation given paired UL and DL channel bandwidths BWUL and BWDL is given by the respective lower and upper limit FDL_low – FUL_high + 0.5(BWDL + BWUL) and FDL_high – FUL_low – 0.5(BWDL + BWUL). The UL and DL channel bandwidth combinations specified in Table 5.4.5-1 and 5.4.6-1 depend on the subcarrier spacing configuration μ [21].



5.4	NCR-MT channel bandwidth
[bookmark: _Toc21127427][bookmark: _Toc29811633][bookmark: _Toc53185295][bookmark: _Toc53185671][bookmark: _Toc66386260][bookmark: _Toc57821073][bookmark: _Toc61184527][bookmark: _Toc76541914][bookmark: _Toc89948933][bookmark: _Toc106183841][bookmark: _Toc61183349][bookmark: _Toc82450544][bookmark: _Toc130401863][bookmark: _Toc61184917][bookmark: _Toc98762912][bookmark: _Toc82449896][bookmark: _Toc61183743][bookmark: _Toc61184135][bookmark: _Toc98755322][bookmark: _Toc57820146][bookmark: _Toc74583101]5.4.1	General
The NCR-MT supports a single NR RF carrier in the uplink or downlink in this release. From a BS perspective, different NCR-MT channel bandwidths may be supported within the same spectrum for transmitting to and receiving from NCR-MT connected to the BS. Transmission of multiple carriers to different NCR-MT within the BS channel bandwidth can be supported.
From a NCR-MT perspective, the NCR-MT is configured with one or more BWP / carriers. The NCR-MT does not need to be aware of the BS channel bandwidth or how the BS allocates bandwidth to different NCR-MT or UE.
The placement of the NCR-MT channel bandwidth for NCR-MT carrier is flexible but can only be completely within the NCR-Fwd passband.
The relationship between the NCR-MT channel bandwidth, the guardband and the transmission bandwidth configuration is shown in Figure 5.4.1-1.
[image: ]
Figure 5.4.1-1: Definition of channel bandwidth and transmission bandwidth configuration for one NR channel
[bookmark: _Toc57821074][bookmark: _Toc53185672][bookmark: _Toc61183744][bookmark: _Toc61184528][bookmark: _Toc53185296][bookmark: _Toc82450545][bookmark: _Toc61183350][bookmark: _Toc61184136][bookmark: _Toc57820147][bookmark: _Toc66386261][bookmark: _Toc74583102][bookmark: _Toc76541915][bookmark: _Toc82449897][bookmark: _Toc13080138][bookmark: _Toc61184918][bookmark: _Toc89948934][bookmark: _Toc98762913][bookmark: _Toc106183842][bookmark: _Toc98755323][bookmark: _Toc130401864]
5.4.2	Transmission bandwidth configuration
For NCR-MT, the transmission bandwidth configuration is the same as specified for UE in TS 38.101-1 [13] for FR1 in subclause 5.3.2 and in TS 38.101-2 [14] for FR2 in subclause 5.3.2.
[bookmark: _Toc61183745][bookmark: _Toc57821075][bookmark: _Toc13080139][bookmark: _Toc98762914][bookmark: _Toc53185673][bookmark: _Toc106183843][bookmark: _Toc130401865][bookmark: _Toc82450546][bookmark: _Toc53185297][bookmark: _Toc76541916][bookmark: _Toc98755324][bookmark: _Toc66386262][bookmark: _Toc89948935][bookmark: _Toc61184919][bookmark: _Toc57820148][bookmark: _Toc61184529][bookmark: _Toc74583103][bookmark: _Toc82449898][bookmark: _Toc61184137][bookmark: _Toc61183351]5.4.3	Minimum guardband and transmission bandwidth configuration
For NCR-MT, the minimum guardband and transmission bandwidth configuration is the same as specified for UE in TS38.101-1 [13] for FR1 and in TS 38.101-2 [14] for FR2 in subclause 5.3.3.
[bookmark: _Toc89948936][bookmark: _Toc61184530][bookmark: _Toc66386263][bookmark: _Toc74583104][bookmark: _Toc98762915][bookmark: _Toc76541917][bookmark: _Toc57821076][bookmark: _Toc106183844][bookmark: _Toc61183746][bookmark: _Toc61183352][bookmark: _Toc82450547][bookmark: _Toc61184138][bookmark: _Toc82449899][bookmark: _Toc57820149][bookmark: _Toc130401866][bookmark: _Toc61184920][bookmark: _Toc98755325]5.4.4	RB alignment
For NCR-MT, the RB alignment is the same as specified for UE in TS38.101-1 [13] for FR1 in subclause 5.3.4 and in TS 38.101-2 [14] for FR2 in subclause 5.3.4
[bookmark: _Toc76541918][bookmark: _Toc98762916][bookmark: _Toc57821077][bookmark: _Toc98755326][bookmark: _Toc82450548][bookmark: _Toc57820150][bookmark: _Toc61183353][bookmark: _Toc61183747][bookmark: _Toc82449900][bookmark: _Toc89948937][bookmark: _Toc106183845][bookmark: _Toc130401867][bookmark: _Toc61184139][bookmark: _Toc61184531][bookmark: _Toc61184921][bookmark: _Toc66386264][bookmark: _Toc74583105]5.4.5	NCR-MT channel bandwidth per operating band
For NCR-MT, the channel bandwidth for NR bands for FR1 in Table 5.2-1 is the same as specified for UE in TS38.101-1[13] in subclause 5.3.5 and is the same as specified for UE in TS38.101-2[14] in subclause 5.3.5.
<End of Change>
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