
[bookmark: _Hlk125299222]3GPP TSG-RAN WG4 Meeting #108	R4-2312525
Toulouse, France, August 21 – 25, 2023

Source:			Nokia, Nokia Shanghai Bell
Title:			Discussion on channel raster enhancement
Agenda item:	8.5.2.1
Document for:	Approval

Introduction
In RAN4#107, WF on channel raster enhancements [1] was agreed in the following.
	1- SIB1 positioning off the 100 kHz grid for legacy UEs
Agreement:
· There is no backwards compatibility issue, the carrierBandwidth advertised in SIB1 does not have to be placed on the 100kHz raster.
2- Proposed alternatives for further study
1- Approach 1: Specify a new channel raster
1- New channel raster step size:
			Option 1: 5 kHz
			Option 2: 10 kHz
			Option 3: 50kHz
2- The new channel raster should be specified for:
			both UE and gNB.
3- For which bands this new channel raster should be specified:
			All FR1 bands below 3GHz that that currently have 100 kHz channel raster
2- Approach 2: Do not specify new channel raster entries 
· Alternative 1
1- Clarify in clause 5.4.2.2 of both the BS and UE specifications that the “RF channel” is mapped to the channel raster at the centre of a carrier grid of a serving cell for at least one numerology as advertised in SIB1.
2- The network should be able to use the RRC specification for configuring the UE with locations of the UE-specific channel BW within a wider cell-specific bandwidth;
· Alternative 3: 
1- For operating bands with a 100 kHz channel raster, the UE can signal a capability to support a UE specific channel BW that 
· consists of a contiguous subset of RBs from SCS-SpecificCarrier in SIB1 and 
· is a maximum transmission BW configuration 
· but need not be centered on the channel raster.
2- For UEs with the capability to support a UE specific channel BW off the 100 kHz raster in corresponding operating bands, the natural raster for the UE specific channel BW is the RB grid of the carrier bandwidth in SIB1. (For a given numerology and location of the SIB1 carrier bandwidth, its RB grid is considerably sparser than the proposed channel rasters and it includes only valid frequency locations, hence rather the RB grid of the carrier bandwidth in SIB1 should be specified as raster for the UE specific channel BW than a new channel raster.)
Way forward:
For the next meeting, companies are encouraged to detail the expected specification’ updates of their preferred approach.



In this contribution, we revisit the agreement from the last meeting and present the possible specification impact to TS 38.101-1 for Approach 2 Alternative 3.

Discussion
Interpretation of the RAN4#107 agreement on the SIB1 carrierBandwidth placement
The agreement in the WF [1] was made about the backward compatibility for legacy UEs regarding the placement of the carrierBandwidth advertised in SIB1. 
During the email discussions in the RAN4 email thread [2], one company indicated that the agreement on SIB1 positioning is presumably dependent on other side conditions. They provided an example with a legacy UE that requires that its CHBW during the initial access is on the 100 kHz channel raster.
“One simple example: the UL/DL BWP#0 size = the maximum transmission bandwidth configuration of a UE CHBW = the carrier bandwidth advertised in SIB1, where the latter (the resource grid of the carrier) is off the 100k channel raster. A problem for a UE that can only locate its CHBW (same as the cell BW) on the 100k raster -- would this UE attach to the cell and transmit in the UL? Now, if a problem this would in fact contradict the agreed “NBC” that the “carrierBandwidth advertised in SIB1 does not have to be placed on the 100kHz raster” for some legacy UE. The agreement on SIB1 positioning is presumably dependent on other side conditions.”
We are afraid that there are still different understandings about the agreement on SIB1 for such a simple example. Therefore, we think that it will be useful to discuss the following questions in this meeting.
1. Does the RAN4#107 agreement imply a prerequisite without explicitly mentioning it?
2. Does “no backwards compatibility issue” in the RAN4#107 agreement mean that the legacy UEs fulfil 3GPP's RF performance requirements when operating in a frequency band with 100 kHz channel raster also if the carrierBandwidth advertised in SIB1 (resource grid) is not placed on the channel raster? (The initial BWP including the SSB is inside the carrierBandwidth, of course, the guard bands to the channel edges are at least the minimum guard band, and the channel edges may not be at multiples of 100 kHz.)
3. If so, will the legacy UEs fulfil 3GPP's RF performance requirements in a single numerology case if the carrierBandwidth in SIB1 is a maximum transmission BW configuration for the operating band, positioned off the 100 kHz channel raster, no UE specific channel BW is signaled, the active BWP is the initial BWP and has the same BW and location off the 100 kHz channel raster as the carrierBandwidth in SIB1?
Example: In band n8, there is a 10 MHz (52 RBs at 15 kHz SCS) wide carrier centered at 895.05 MHz in the UL and 940.05 MHz in the DL. The channel edges are at 890.05 and 900.05 MHz in the UL as well as at 935.05 and 945.05 MHz in the DL. The SIB1 carrierBandwidth, the initial BWP and the active BWP have the same BW and location: 52 RBs starting at the point A which is at 890.37 MHz in the UL and 935.37 MHz in the DL.
4. If so, why do some legacy UEs need the UE specific channel BW signaled in connected mode to be on the 100 kHz channel raster although they need not configure their channel BW on the 100 kHz raster?
5. Only if 3GPP's RF performance requirements may not be fulfilled in the case of question 2:
a) Are at least the regulatory requirements met?
b) If the resource grid off the 100 kHz channel raster had 30 kHz SCS, would configuring and occasionally using a resource grid with 15 kHz SCS centered on the 100 kHz channel raster make the UE fulfil 3GPP's RF performance requirements when using the 30 kHz SCS? (For illustration, you may refer to figure 1.) If so, how would the additional numerology of 15 kHz SCS on the 100 kHz channel raster solve any RF performance issue that the UE has with the 30 kHz SCS off the 100 kHz channel raster?
c)	For a SIB1 carrierBandwidth off the channel raster, will under the following conditions the UE's TX and RX performance be as good as required in TS 38.101-1 if the channel edges according to the SIB1 carrierBandwidth plus guard bands are applied to the unwanted emissions as well as interferer and blocker positions?
-	Initial access: The initial BWP fits into a regular channel BW on the 100 kHz channel raster, which, in turn, fits into the SIB1 carrierBandwidth.
-	Connected mode: A UE specific channel BW (corresponding to a maximum transmission BW configuration that the UE supports in the operating band) on the 100 kHz channel raster is configured.
In the RAN4 email thread, a company interpreted the RAN4#107 agreement
· that at least one numerology's resource grid must be centered on the channel raster for the 3GPP requirements to apply but
· that the regulatory requirements are also fulfilled otherwise.
We also wonder if the RAN4#107 agreement has any side condition or limitation. If it does not, we do not understand why some legacy UEs require that the UE specific channel BW is on the 100 kHz channel raster.
Proposal 1: RAN4#108 first discusses whether, and if so, what side conditions or limitations (e.g. w.r.t. fulfilling only the regulatory rather than 3GPP's RF performance requirements) exist for the RAN4#107 agreement on carrierBandwidth in SIB1 positioning off the 100 kHz grid for legacy UEs before discussing how to specify the future channel raster.
Proposal 2: RAN4 checks that the legacy UEs fulfil 3GPP's RF performance requirements in a single numerology case if
· the carrierBandwidth in SIB1 is a maximum transmission BW configuration for the operating band (e.g. 52 RBs at 15 kHz SCS for a channel BW of 10 MHz), positioned off the 100 kHz channel raster (e.g. in band 8 centered at 940.05 MHz in the DL),
· no UE specific channel BW is signaled,
· the active BWP is the initial BWP and has the same BW and location off the 100 kHz channel raster as the carrierBandwidth in SIB1 (e.g., including guard bands, from 935.05 to 945.05 MHz in the DL).
Proposal 3: If the check of the previous proposal is successful, RAN4 explains why some legacy UEs need the UE specific channel BW signaled in connected mode to be on the 100 kHz channel raster although they need not configure their channel BW on the 100 kHz raster.
[bookmark: _Hlk142559944]In a multiple numerologies case with 15 kHz and 30 kHz SCS, both corresponding resource grids must have the same Point A. Let us assume that for each numerology, the carrierBandwidth is a maximum transmission BW configuration so that it can be used also for a UE specific channel BW. If the maximum transmission BW configuration for 15 kHz has an odd number of RBs, only one of the two numerologies can be placed on the 100 kHz channel raster.
Example: For 15 kHz SCS (first numerology), SIB1 and the UE specific channel BW signal 79 RBs (15 MHz) on the 100 kHz channel raster. This fulfils the channel raster related requirement in TS 38.101-1 subclause 5.4.2.2: “The mapping must apply to at least one numerology supported by the UE.” For 30 kHz SCS (second numerology), SIB1 and the UE specific channel BW signal 51 RBs (20 MHz, on either side wider than the first numerology), and it is impossible to center these 51 RBs on the 100 kHz channel raster, too. The channel edges are given by the wider, second numerology and they are consequently also off the 100 kHz channel raster (by 50 kHz in this example). At 30 kHz SCS, let us assume that the BWP has the same size and location as the carrierBandwidth in SIB1 and the UE specific channel BW. This means that also the channel BW that the UE configures for using the BWP at 30 kHz SCS must be centered off the 100 kHz channel raster. We wonder if this might be a problem for any legacy UE. If not, we would like to understand why at least one numerology in the UE specific channel BW must be on the 100 kHz channel raster (in corresponding operating bands).


Figure 1: Channel with multiple numerologies in band n3 (DL) with only the smaller of the two carrierBandwidth on the 100 kHz channel raster
Observation 1: Even a carrier configuration where the UE's channel BW has the maximum offset of 50 kHz to the 100 kHz channel raster can fulfil the channel raster related requirement in TS 38.101-1 subclause 5.4.2.2: “The mapping must apply to at least one numerology supported by the UE.”
Proposal 4: RAN4 should check whether the channel raster related requirement in TS 38.101-1 subclause 5.4.2.2
“The mapping must apply to at least one numerology supported by the UE.”
ensures that legacy UEs' channel raster needs are met or whether the requirement should better be more specific w.r.t. which numerology should be on the channel raster.
For the channel BW of 5 MHz (15 kHz SCS), not all locations off the 100 kHz channel raster are compatible with the synchronization raster [3]. This restriction applies also in band n41 which has an SCS specific channel raster (with a sparser synchronization raster), but TS 38.101-1 table 5.3.5-1 mentions the restriction for band n41 in note 11. The fact that there is no such note for the operating bands with 100 kHz channel raster shows that 5 MHz carriers in operating bands with 100 kHz channel raster were meant to be always located on the 100 kHz channel raster.
Observation 2: For 5 MHz carriers, some locations off the 100 kHz channel raster are incompatible with the synchronization raster. Currently, TS 38.101-1 addresses this issue only for band n41, which indicates that 5 MHz carriers outside band n41 were meant to be on the 100 kHz channel raster.
Proposal 5: RAN4 should discuss whether no longer requiring to place the carrierBandwidth advertised in SIB1 on the 100 kHz channel raster requires, for consistency with the explicitly listed restrictions by the SSB in band n41, adding a note similar to note 11 in TS 38.101-1 table 5.3.5-1.

Approach 1 vs. approach 2 for the raster of the UE specific channel BW
Two approaches have been kept in the WF [1], with and without explicit specification of new channel raster entries.
The question of whether to specify a new channel raster should be separately discussed for the carrier bandwidth in SIB1 and for the UE specific channel BW. For the latter, the introduction of a new channel raster does not make sense because anyway other, more restrictive conditions apply: For new UEs with the corresponding capability, the UE specific channel BW must be
· a maximum transmission bandwidth configuration
· which is, with RB grid alignment, inside SIB1's carrierBandwidth of the same numerology and link direction.
To avoid measurement gaps for measuring the SSB, the UE specific channel BW also should include the SSB.
Observation 3: For a given SIB1 carrier BW and location, the requirements that anyway apply to the location of the UE specific channel BW result in much fewer allowed locations than any of the proposed new channel rasters.
Hence an additional restriction such as that the UE specific channel BW must also be on some new channel raster is obsolete for new UEs supporting UE specific channel BWs off the 100 kHz channel raster.
Proposal 6: For new UEs supporting UE specific channel BWs off the 100 kHz channel raster: Instead of specifying any channel raster for the UE specific channel BW, just the restrictive conditions should be applied that anyway must already be fulfilled today.

[bookmark: _Hlk142559973]Specification impact on TS 38.101-1
[bookmark: _Toc21344211][bookmark: _Toc29801695][bookmark: _Toc29802119][bookmark: _Toc29802744][bookmark: _Toc36107486][bookmark: _Toc37251245][bookmark: _Toc45888034][bookmark: _Toc45888633][bookmark: _Toc61367273][bookmark: _Toc61372656][bookmark: _Toc68230596][bookmark: _Toc69084009][bookmark: _Toc75467016][bookmark: _Toc76509038][bookmark: _Toc76718028][bookmark: _Toc83580338][bookmark: _Toc84404847][bookmark: _Toc84413456][bookmark: _Toc2086435]In the following we present the possible specification impact to introduce the channel raster enhancement feature to TS 38.101‑1. As feature name, ‘[channel raster enhancement]’ is used. The changes are drafted under the preliminary assumptions
· that the channel raster enhancement applies only to the 100 kHz channel raster and
· that legacy UEs meet the RF performance requirements in TS 38.101-1 also if the SIB1 carrierBandwidth is off the 100 kHz channel raster (but still at a frequency that is compatible with the synchronization raster).
In a case of multiple numerologies as shown in TS 38.101-1 figure 5.3.3-3, the mapping according to table 5.4.2.2-1 may not be suitable to identify the position of the entire RF channel, hence we suggest amending the first sentence of subclause 5.4.2.2. In order not to suggest summing up all RBs of all numerologies, the following sentence is rephrased to refer only to the resource grid of one numerology, signaled by SCS-SpecificCarrier.
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 5.4.2.2-1 and can, at least for a channel with a single numerology, be used to identify the RF channel position. The mapping depends on the total number of RBs that are allocated in thean SCS-SpecificCarrier [7]channel and applies to both UL and DL.
In the case of an SCS spaced channel raster, the UE specific channel BW for a numerology is on the channel raster if and only if this numerology is on the channel raster also in SIB1 because of the RB alignment between the SCS-SpecificCarrier in SIB1 and in the UE specific channel BW. There are frequency bands where ΔFRaster can be 15 kHz or 30 kHz. According to TS 38.101-1, last paragraph above table 5.4.2.3-1, ΔFRaster is 30 kHz only if 15 kHz is not used at all in the channel, even not in the SSB. Otherwise, ΔFRaster is 15 kHz. Hence a smaller SCS than ΔFRaster cannot occur in the channel. If the SCS-SpecificCarrier for one numerology is on the channel raster, the SCS-SpecificCarrier for any other numerology must be on the channel raster, too, because the numerologies must have a common Point A. This means that if any of the channel's numerologies was off the channel raster, something would be wrong. Point A and every subcarrier frequency used in the channel must be on the channel raster.
In NR operating bands which only support SCS spaced channel raster(s), Tthe mapping must apply to at least onthe numerologiesy supportused byin the channelUE.
In the case of 100 kHz channel raster, a channel configuration with a 50 kHz offset between the channel BW and the channel raster as shown in figure 1 should not be allowed for UEs not supporting the channel raster enhancement. Hence we propose requiring that at least one numerology which is on the 100 kHz channel raster must begin and/or end at an edge of the UE specific channel BW. Since the numerologies in the UE specific channel BW must be maximum transmission BW configurations, the edge of the UE specific channel BW where the numerology on the 100 kHz channel raster begins or ends will also be at a multiple of 100 kHz. This edge of the UE specific channel BW can define the position of the UE specific channel so that legacy UEs support it.
Proposal 7: In a UE specific channel BW signaled to a UE not supporting the channel raster enhancement feature, at least one numerology in downlinkChannelBW-PerSCS-List and uplinkChannelBW-PerSCS-List that begins and/or ends at an edge of the UE specific channel BW shall be on the 100 kHz channel raster to prevent that the legacy UE must center its channel BW off the 100 kHz channel raster.
In NR operating bands with 100 kHz channel raster, the mapping of a UE specific channel bandwidth [7] for UEs not supporting the [channel raster enhancement] must apply to at least one numerology in downlinkChannelBW-PerSCS-List and uplinkChannelBW-PerSCS-List that begins and/or ends at an edge of the UE specific channel BW.
To indicate that, for UEs that support the channel raster enhancement, only the RB raster from SIB1 applies to the UE specific channel BW, the paragraph about the 100 kHz channel raster may end with a note:
Note: UEs supporting the [channel raster enhancement] do not need this mapping, but – as for all UEs in all NR operating bands – the UE specific channel bandwidth must consist of subsequent RBs from the SCS-SpecificCarrier [7] in SIB1 for the same numerology and direction (DL or UL).
‘PRB’ is replaced by ‘RB’ because TS 38.211 subclause 4.4.4.4 defines PRBs within BWPs. The mapping below applies rather to an SCS-SpecificCarrier, signaled e.g. in a UE specific channel BW, than to a BWP, hence PRB does not fit well in this context.
Table 5.4.2.2-1: Channel raster to resource element mapping
	

	NRBmod2 = 0
	 NRBmod2 = 1

	Resource element index [image: ]
	0
	6

	Physical rResource block inumbdexr 
	
	



[image: ]NRB is a transmission bandwidth configuration according to figure 5.3.1-1 and subclause 5.3.4, nPRB is the RB index (counting from 0 to NRB-1) inside the carrierBandwidth [7], and k is the resource element index inside the RB with index nRBNRB are as defined in TS 38.211[6].
The annex shows how the entire subclause 5.4.2.2 of TS 38.101-1 would look with the proposed changes. After reaching a common understanding of how to change TS 38.101-1, RAN4 can discuss the alignment of the other specifications.
Summary
We have discussed open issues on channel raster enhancement and have made the following observations and proposals.
Proposal 1: RAN4#108 first discusses whether, and if so, what side conditions or limitations (e.g. w.r.t. fulfilling only the regulatory rather than 3GPP's RF performance requirements) exist for the RAN4#107 agreement on carrierBandwidth in SIB1 positioning off the 100 kHz grid for legacy UEs before discussing how to specify the future channel raster.
Proposal 2: RAN4 checks that the legacy UEs fulfil 3GPP's RF performance requirements in a single numerology case if
· the carrierBandwidth in SIB1 is a maximum transmission BW configuration for the operating band (e.g. 52 RBs at 15 kHz SCS for a channel BW of 10 MHz), positioned off the 100 kHz channel raster (e.g. in band 8 centered at 940.05 MHz in the DL),
· no UE specific channel BW is signaled,
· the active BWP is the initial BWP and has the same BW and location off the 100 kHz channel raster as the carrierBandwidth in SIB1 (e.g., including guard bands, from 935.05 to 945.05 MHz in the DL).
Proposal 3: If the check of the previous proposal is successful, RAN4 explains why some legacy UEs need the UE specific channel BW signaled in connected mode to be on the 100 kHz channel raster although they need not configure their channel BW on the 100 kHz raster.
Observation 1: Even a carrier configuration where the UE's channel BW has the maximum offset of 50 kHz to the 100 kHz channel raster can fulfil the channel raster related requirement in TS 38.101-1 subclause 5.4.2.2: “The mapping must apply to at least one numerology supported by the UE.”
Proposal 4: RAN4 should check whether the channel raster related requirement in TS 38.101-1 subclause 5.4.2.2
“The mapping must apply to at least one numerology supported by the UE.”
ensures that legacy UEs' channel raster needs are met or whether the requirement should better be more specific w.r.t. which numerology should be on the channel raster.
Observation 2: For 5 MHz carriers, some locations off the 100 kHz channel raster are incompatible with the synchronization raster. Currently, TS 38.101-1 addresses this issue only for band n41, which indicates that 5 MHz carriers outside band n41 were meant to be on the 100 kHz channel raster.
Proposal 5: RAN4 should discuss whether no longer requiring to place the carrierBandwidth advertised in SIB1 on the 100 kHz channel raster requires, for consistency with the explicitly listed restrictions by the SSB in band n41, adding a note similar to note 11 in TS 38.101-1 table 5.3.5-1.
Observation 3: For a given SIB1 carrier BW and location, the requirements that anyway apply to the location of the UE specific channel BW result in much fewer allowed locations than any of the proposed new channel rasters.
Proposal 6: For new UEs supporting UE specific channel BWs off the 100 kHz channel raster: Instead of specifying any channel raster for the UE specific channel BW, just the restrictive conditions should be applied that anyway must already be fulfilled today.
Proposal 7: In a UE specific channel BW signaled to a UE not supporting the channel raster enhancement feature, at least one numerology in downlinkChannelBW-PerSCS-List and uplinkChannelBW-PerSCS-List that begins and/or ends at an edge of the UE specific channel BW shall be on the 100 kHz channel raster to prevent that the legacy UE must center its channel BW off the 100 kHz channel raster.
We have explained changes that we propose for TS 38.101-1 subclause 5.4.2.2.
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Annex
Proposed changes for the raster of the UE specific channel BW in TS 38.101-1 subclause 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 5.4.2.2-1 and can, at least for a channel with a single numerology, be used to identify the RF channel position. The mapping depends on the total number of RBs that are allocated in thean SCS-SpecificCarrier [7]channel and applies to both UL and DL.
In NR operating bands which only support SCS spaced channel raster(s), Tthe mapping must apply to at least onthe numerologiesy supportused byin the channelUE.
In NR operating bands with 100 kHz channel raster, the mapping of a UE specific channel bandwidth [7] for UEs not supporting the [channel raster enhancement] must apply to at least one numerology in downlinkChannelBW-PerSCS-List and uplinkChannelBW-PerSCS-List that begins and/or ends at an edge of the UE specific channel BW.
Note: UEs supporting the [channel raster enhancement] do not need this mapping, but – as for all UEs in all NR operating bands – the UE specific channel bandwidth must consist of subsequent RBs from the SCS-SpecificCarrier [7] in SIB1 for the same numerology and direction (DL or UL).
Table 5.4.2.2-1: Channel raster to resource element mapping
	

	NRBmod2 = 0
	 NRBmod2 = 1

	Resource element index 
	0
	6

	Physical rResource block inumbdexr 
	
	



NRB is a transmission bandwidth configuration according to figure 5.3.1-1 and subclause 5.3.4, nPRB is the RB index (counting from 0 to NRB-1) inside the carrierBandwidth [7], and k is the resource element index inside the RB with index nRBNRB are as defined in TS 38.211[6].
image1.emf
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000011

000000000011111111112222222222333333333344444444445555555555666666666677777777778888888888999999999900

012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901

20 MHz wide licensed spectrum from 1825.15 MHz to 1845.15 MHz (i.e. 50 kHz offset to the 100 kHz channel raster)

The guard band sizes are 805 kHz at the lower end and 835 kHz at the upper end.

1835.15 MHz  

20 MHz – 51 RBs at 30 kHz SCS – wide carrierBandwidth in SIB1 centered at 1835.15 MHz (i.e. 50 kHz offset to the 100 kHz channel raster),

 starting at point A. This is also the BW and location of the active BWP at 30 kHz SCS.

Point A

1825.97 MHz 15 MHz – 79 RBs at 15 kHz SCS – wide carrierBandwidth in SIB1 centered at 1834.7 MHz

Band n3 (i.e. on the 100 kHz channel raster) beginning 9 RBs above Point A

│

1834.7 MHz

│

Initial BWP (25 RBs at 15 kHz SCS)

(on the channel raster)

SSB (15 kHz SCS)

GSCN=3·1529+(1-3)/2=4586

1834.85 MHz

RB# at

15 kHz SCS


Microsoft_Excel_Worksheet.xlsx
MultipleNumerologies

		RB# at
15 kHz SCS		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1

				0		0		0		0		0		0		0		0		0		0		1		1		1		1		1		1		1		1		1		1		2		2		2		2		2		2		2		2		2		2		3		3		3		3		3		3		3		3		3		3		4		4		4		4		4		4		4		4		4		4		5		5		5		5		5		5		5		5		5		5		6		6		6		6		6		6		6		6		6		6		7		7		7		7		7		7		7		7		7		7		8		8		8		8		8		8		8		8		8		8		9		9		9		9		9		9		9		9		9		9		0		0

				0		1		2		3		4		5		6		7		8		9		0		1		2		3		4		5		6		7		8		9		0		1		2		3		4		5		6		7		8		9		0		1		2		3		4		5		6		7		8		9		0		1		2		3		4		5		6		7		8		9		0		1		2		3		4		5		6		7		8		9		0		1		2		3		4		5		6		7		8		9		0		1		2		3		4		5		6		7		8		9		0		1		2		3		4		5		6		7		8		9		0		1		2		3		4		5		6		7		8		9		0		1



																																																																																																								20 MHz wide licensed spectrum from 1825.15 MHz to 1845.15 MHz (i.e. 50 kHz offset to the 100 kHz channel raster)

																																																																																																								The guard band sizes are 805 kHz at the lower end and 835 kHz at the upper end.



																																																																																																										1835.15 MHz  



																																																																																																										20 MHz – 51 RBs at 30 kHz SCS – wide carrierBandwidth in SIB1 centered at 1835.15 MHz (i.e. 50 kHz offset to the 100 kHz channel raster),

																																																																																																										 starting at point A. This is also the BW and location of the active BWP at 30 kHz SCS.



				Point A

				1825.97 MHz																																																																																																15 MHz – 79 RBs at 15 kHz SCS – wide carrierBandwidth in SIB1 centered at 1834.7 MHz

				Band n3																																																																																																(i.e. on the 100 kHz channel raster) beginning 9 RBs above Point A

																																																																																																				│

																																																																																																				1834.7 MHz

																																																																																																				│

																																																																																																				Initial BWP (25 RBs at 15 kHz SCS)

																																																																																																				(on the channel raster)



																																																																																																						SSB (15 kHz SCS)

																																																																																																						GSCN=3·1529+(1-3)/2=4586



																																																																																																						1834.85 MHz






























image2.wmf
k


image3.wmf
k


