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1. Background

There is presently no text for channel arrangmenets in TS 38.104 [1].
The present document is an update of [5] and [6], reflecting the agreements on channel arrangements and discussions during RAN4#85, including the Way-Forward agreements in [7] and [8].
2. Proposal

It is proposed that the attached Text Proposal is included in TS 38.104 [1].
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TEXT PROPOSAL for TS 38.104:

*********************Next changed section*****************
5.4
Channel Arrangement


5.4.1
Channel Spacing
5.4.1.1 
Channel spacing for adjacent NR carriers

The spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the channel bandwidths. The nominal channel spacing between two adjacent NR carriers is defined as following:


Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2 ±[5kHz]
where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA carriers. The channel spacing can be adjusted to optimize performance in a particular deployment scenario. 

5.4.1.2 
Channel Spacing for CA

Detailed structure of the subclause is TBD.

5.4.2
Channel Raster
5.4.2.1
Channel Raster and numbering

The channel raster defines a set of RF reference frequencies that are used to identify the RF channel position. The RF reference frequency for an RF channel maps to a resource element on the carrier. 

A global frequency raster is defined for all frequencies from 0 to 100 GHz and is used to define the set of allowed RF reference frequencies. The granularity of the global frequency raster is ΔFGlobal. For each operating band, a subset of frequencies from the global frequency raster are applicable for that band and forms a channel raster for that band with a granularity ΔFRaster, which may be equal to are larger than ΔFGlobal.  

The RF reference frequency in the uplink and downlink is designated by the NR Absolute Radio Frequency Channel Number (NR-ARFCN) in the range [0..3266667] on the global frequency raster. The relation between the NR-ARFCN and the RF reference frequency FREF in MHz for the downlink and uplink is given by the following equation, where FREF-Offs and NRef-Offs are given in table 5.4.2-1 and NREF is the NR-ARFCN.


FREF = FREF-Offs + ΔFraster (NREF – NREF-Offs)

Table 5.4.2-1: NR-ARFCN parameters for the global frequency raster
	Frequency range
	ΔFGlobal
	FREF-Offs [MHz]
	NREF-Offs
	Range of NREF

	0 – 3000 MHz
	5 kHz
	0 MHz
	0
	0 – 599999

	3000 – 24250 MHz
	15 kHz
	3000 MHz
	600000
	600000 – 2106666

	24250 – 100000 MHz
	60 kHz
	24250 MHz
	2106667
	2016667 – 3279167


For bands identified as SUL in Table 5.2.1-1, 


FREF,SUL = FREF + ΔSUL,  ΔSUL = 0 or 7.5 kHz

Where ΔSUL is signalled by the network.

The mapping between the channel raster and corresponding resource element is given in Section 5.4.2.1. The applicable entries for each operating band are defined in Section 5.4.2.2.

5.4.2.2
Channel Raster to Resource Element Mapping

The mapping between the RF reference frequency on the channel raster and the corresponding resource element is given in Table 5.4.2-1. The mapping depends on the total number of RBs that are allocated in the channel and applies to both UL and DL.

Table 5.4.2.2-1: Channel Raster to Resource Element Mapping
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 [RAN4 parameters will be used in above table. NRB will be defined as RAN4 parameter]

5.4.2.3
Channel raster entries for each operating band

The NR-ARFCN on the global frequency raster that are applicable in the NR operating bands are given in Table 5.4.3‑2. 

-
For NR operating bands with 100 kHz channel raster, ΔFRaster = 20 × ΔFGloba. 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 = 3 × ΔFGlobal. In this case every 3rd  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 <3>.

-
For NR operating bands with 15 kHz and 60 kHz channel raster above 3 GHz, ΔFRaster = ΔFGlobal. In this case all 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 <1>.

Table 5.4.2.3-1: Applicable NR-ARFCN per operating band
	NR Operating Band
	ΔFRaster 
[kHz] 
	Downlink

Range of NREF
(First – <Step size> – Last)
	Uplink

Range of NREF
(First – <Step size> – Last)

	n1
	100 kHz
	422000 – <20> – 434000
	384000 – <20> – 396000

	…
	
	
	

	
	
	
	

	n77
	15 kHz
	819800 – <1> – 879800
	819800 – <1> – 879800

	…
	
	
	

	
	
	
	


5.4.3
Synchronization raster

5.4.3.1
Synchronization raster and numbering

The synchronization raster indicates the frequency positions of the synchronization block that can be used by the UE for system acquisition when explicit signalling of the synchronization block position is not present. 

A global synchronization raster is defined for all frequencies. The frequency position of the SS block is defined as SSREF with corresponding number GSCN. The GSCN are numbered in increasing frequency order. The parameters defining the SSREF and GSCN for all frequency ranges are in Table 5.4.3-1.

The mapping between the SSREF and the corresponding resource element is given in subclause 5.4.3.2. The synchronization raster and the subcarrier spacing of the synchronization block is defined separately for each band.

Table 5.4.3-1: GSCN parameters for the global frequency raster
	Frequency range
	SS Block frequency position SSREF
	Range of GSCN

	0 – 2650 MHz
	N*900kHz+ M*5kHz, N=1:[2944], M=-1:1
	1 – [8832]

	2400 – 24250 MHz
	2400MHz+N*1.44MHz,N= 0:[15173]
	[8833-24056]

	24250 – 100000 MHz
	[24250.08] MHz+N*[17.28]MHz, N= 0:[4383]
	[24057 – 28441]


5.4.3.2
Synchronization Raster to Synchronization Block Resource Element Mapping

The mapping between the synchronization raster and the corresponding resource element of the SS block is given in Table 5.4.3.2-1. The mapping depends on the total number of RBs that are allocated in the channel and applies to both UL and DL.

Table 5.4.3.2-1: Synchroniztion Raster to SS block Resource Element Mapping
	Resource element index 
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5.4.3.3
Synchronization raster entries for each operating band 

The synchronization raster for each band is give in Table 5.4.3.2-1. The distance between applicable GSCN entries is given by the <Step size> indicated in the table. 
Table 5.4.3.2-1: Applicable SS raster entries per operating band

	NR Operating Band
	Range of GSCN
(First – <Step size> – Last)

	1
	

	…
	

	
	

	77
	

	…
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