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Introduction
In RAN#99, a new WI [1] on channel raster enhancement was approved to remove an undesired restriction of the 100 kHz channel raster.
	The objectives of the work item are the following:
1.	Specify necessary changes to the UE channel raster such that configuring a narrower UE channel BW inside a wider gNB channel BW is always possible [RAN4].
2.	Changes to BS channel raster can be considered if required [RAN4].
3.	Specify the corresponding UE capability, if needed, to enable changes to the channel raster [RAN2, RAN4]:
· RAN4 is to identify the release of the specifications 38.101-1 and 38.104 and the possibility of early implementation. If corresponding capability signalling is provided for early implementation and such early implementation is possible, the change is to be release independent from the identified release.
NOTE: Changes to channel raster need to be compliant with the definition of global channel raster in RAN4 specification.



The WI objective does not require specifying a new channel raster – the changes can be additions, modifications (including a modification of the channel raster's applicability) and a removal.
In RAN4#106-bis-e [2], it was discussed whether SIB1 carrier bandwidth off the 100 kHz channel raster is supported, whether new channel raster entries are specified or instead valid channel bandwidth locations are clarified. To facilitate further discussion, a WF [3] was agreed and companies are encouraged to explain whether the proposed solutions can solve the issues (such as even/odd PRB issue) and evaluate pros and cons of the proposals. The WF suggests to compare approaches/alternatives by filling in a comparison table. In this contribution, we discuss the channel raster enhancement issues according to the WF.

Discussion
In the WF [3] agreed in RAN4#106-bis-e, it is acknowledged that SIB1 carrierBandwidth can be positioned off the 100kHz channel raster from RAN1/RAN2 perspective.
	1- SIB1 - carrierBandwidth 
Agreement: 
From RAN1/RAN2 perspective, it’s already possible to position SIB1 carrierBandwidth off the 100kHz channel raster.
Open issue:
FFS if this is also supported from RAN4 perspective and/or if that would need further clarification.



However, it is still an open issue if this is also possible from RAN4 perspective. Even though this issue has been discussed many times, RAN4 has not agreed yet on a backward compatible possibility to place the carrierBandwidth in SIB1 off the 100 kHz channel raster. We suggest to first solve the backward compatibility and then to discuss how exactly to change the channel raster for the carrierBandwidth in SIB1.
Proposal 1: RAN4 first solves the backward compatibility of positioning the SIB1 carrierBandwidth off the 100 kHz channel raster and then discusses the details of specifying the future channel raster for the carrierBandwidth in SIB1.

It has been discussed whether new channel raster entries should be specified for the channel raster enhancement or not.
	2- Proposed alternatives for further study
Following alternatives are FFS:
· Approach 1: Specify a new channel raster
· Approach 2: Do not specify 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 1: 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 2: 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.

For Approach 1 item 1, step size options of 5, 10, 15, 20 or 50 kHz have been proposed as listed.
	· Approach 1: Specify a new channel raster
1- FFS what would be the new channel raster step size:
			Option 1: 5 kHz
			Option 2: 10 kHz
			Option 3: 15 kHz
			Option 4: 20 kHz
			Option 5: 50 kHz



The channel raster step size of 15 kHz is NBC with the current 100 kHz channel raster because only every 3rd channel raster frequency of the 100 kHz raster is subcarrier grid aligned with a 15 kHz step size. 
If a channel raster step size of 20 kHz was introduced, the even/odd PRB issue would remain. A RB grid alignment between a SIB1 carrierBandwidth with an odd number of RBs (e.g. 133 for 25 MHz) and a UE specific channel BW with an even number of RBs (e.g. 106 for 20 MHz) on a 20 kHz raster is impossible.
Applying an offset of 10 kHz to the 20 kHz step size for the UE specific channel BW would solve the even/odd PRB issue at 15 kHz SCS, but it would not work in even/even PRB or odd/odd PRB cases. At 30 kHz SCS, the offset would not work either.
Observation 2: Channel raster step size of 15 kHz is NBC; 20 kHz has the even/odd PRB issue remaining. 

In Approach 1 item 3, it is FFS to which bands the channel raster enhancement should apply.
	3- FFS on for which bands this new channel raster should be specified:
Option 1: All FR1 bands below 3GHz
Option 2: Operating bands that currently have 100 kHz channel raster
Option 3: On operators’ request



Operating bands with an SCS spaced channel raster such as band n41 fulfil already the WI objective that configuring a narrower UE specific channel bandwidth inside a wider SIB1 carrier bandwidth is always possible. Hence there is no need to change the channel raster of the operating bands with an SCS spaced channel raster. 
Observation 3: Operating bands with an SCS spaced channel raster such as band n41 fulfil already the WI objective and do not need the channel raster enhancement.
Instead, a SIB1 related change that allows in those bands for further locations of the carrier will be incompatible with the current synchronization raster which is tailored to the current channel raster (cf. TS 38.101-1 table 5.4.3.1-1 NOTE 1), and introducing new synchronization frequencies for additional channel raster frequencies is not an option because legacy UEs are not designed to deal with new synchronization frequencies.
Observation 4: In operating bands with an SCS spaced channel raster, allowing for further carrier frequencies would be incompatible with the synchronization raster.
Option 3 proposes selecting the operating bands for the channel raster enhancement by operator request. However, since there is a substantial delay between
- an operator's request triggering new standardization work and
- a good penetration of UEs with a correspondingly standardized new capability in the field,
the problem in the current specification should better be fixed in one go in all operating bands in which the problem can occur. Furthermore, a piecemeal approach consumes more standardization effort and resources than solving the problem once and for all. Therefore, the removal or change of channel raster requirements in SIB1 should apply to all operating bands that currently have the 100 kHz channel raster.
Proposal 3: The channel raster enhancement shall be introduced to all operating bands that currently have the 100 kHz channel raster.

Approach 2 proposes not to specify new channel raster entries but to clarify what channel bandwidth locations the UEs shall support. Alternative 1 proposes:
	· 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;



The term “carrier grid” in Alternative 1 item 1 is unclear (not defined in 3GPP). The term “RF channel” is repeatedly used in the channel raster related subclauses (and only there in TS 38.101-1 and TS 38.104), but it is not very clear either. From the context in which “RF channel” is used, it seems to refer rather to a numerology (as indicated in one SCS-SpecificCarrier IE of scs-SpecificCarrierList) than a BS channel BW in the sense of TS 38.104 figure 5.3.3-2 or a UE channel bandwidth in the sense of TS 38.101-1 figure 5.3.3-3.
A requirement as in Alternative 1 item 1 can in many practical cases proforma already be fulfilled by including a second, but unused numerology in SIB1 which is centered on the 100 kHz channel raster and (because of the numerologies' common ‘point A’) RB grid compatible with the first, used numerology. Then the first, used numerology would not need to be on the 100 kHz channel raster. However, it should be discussed if/how placing an unused numerology in SIB1 on the 100 kHz channel raster helps a legacy UE cope with a used carrierBandwidth in SIB1 which is off the 100 kHz channel raster.
Proposal 4: RAN4 discusses if/how placing an additional but unused numerology in SIB1 on the 100 kHz channel raster helps a legacy UE cope with a used carrierBandwidth in SIB1 which determines the channel BW that the UE must configure but which is off the 100 kHz channel raster.
Here is an example for illustrating the addition of an unused numerology. A Rel-17 RedCap UE shall be used with a channel BW of 20 MHz in a 25 MHz wide cell at the lower edge of band n3. To this end, it is assumed that a 20 MHz wide UE specific channel BW on the 100 kHz channel raster needs to be signaled to the legacy RedCap UE.




––––––––––►
frequency
Figure 1: Example of a 20 MHz UE specific channel BW in a 25 MHz SIB 1 carrier bandwidth
(transmission BW configurations shown)
The 20 MHz wide UE specific channel BW is for the RedCap UEs supporting 20 MHz. Their BWP is the same as their UE specific channel BW.
For UEs that support 25 MHz, the BWP is the same as the SIB1 carrier BW for 15 kHz SCS. 
This configuration meets the requirement of Approach 2 Alternative 1 item 1 [3]:
ü	For one of the numerologies, the center of the resource grid (carrier bandwidth) in SIB1 is on the 100 kHz channel raster.
The configuration also fulfils the following further requirements:
ü	The UE specific channel BW is on the 100 kHz channel raster and inside the resource grid of SIB1 of the same numerology.
ü	The guard bands to the edges of the 25 MHz wide licensed spectrum meet the requirements of 522.5 kHz for 15 kHz SCS from TS 38.101-1 table 5.3.3-1.
ü	All carrier BWs in SCS-SpecificCarrier start at an integer multiple of RBs (with the respective SCS) above point A.
Observation 5: If an unused, second numerology is added in SIB1's scs-SpecificCarrierList, it is formally possible to fulfil the 100 kHz channel raster requirement both in SIB1 and in the UE specific channel BW even if the UE specific channel BW has an even number of RBs and the SIB1 carrier BW for the same numerology has an odd number of RBs.
For the 133 RBs wide BWP, a UE specific channel BW need not be signaled to the UEs supporting 25 MHz because the UE specific channel BW would be the same as the SIB1 carrier BW for 15 kHz SCS. It would even not be possible to signal the UE specific channel BW in a backward compatible way because it is not on the 100 kHz channel raster. Not being able to make the optional signaling may not be a problem, but according to Qualcomm's comment in [2], “the carrierBandwidth in SIB1 and its … frequency placement should be such that the UE can configure itself with a channel BW that can be placed on a valid channel raster position(100kHz for the low bands)”. In the example above, this desire may not be fulfilled for a UE supporting 25 MHz because the UE must use a channel BW of 25 MHz for the 133 RBs wide BWP which is not on the 100 kHz channel raster.
Proposal 5: RAN4 to discuss
· if the example above (R4-2307501 figure 1) with two numerologies is specification compliant or can be made specification compliant,
· if legacy UEs supporting the channel BW of 25 MHz can, in this example, support the configuration of their channel BW off the channel raster and
· if so, why just the proforma addition of a second, unused numerology on the channel raster can change a forbidden into an unproblematic configuration.
The proposed discussions could be supported by an entry in the moderator's summary as shown in the Annex. 

Regarding Approach 2 Alternative 2, 
	· Alternative 2:
1- Support configuration of UE-specific channel BW off the channel raster.
2- SIB1 channel BW should support SCS-based channel raster (if no coexistence issue is concerned).
3- UE-specific channel BW can be configured outside the SIB1 grid for future release.



Item 1 solves the even/odd PRB issue, but a corresponding UE capability is needed for the network to know which UEs can be commanded a UE specific channel BW off the 100 kHz channel raster. 
Item 2 is not very useful. On the one hand, it includes frequencies on which 5 MHz carriers do not have a synchronization raster point (cf. TS 38.101-1 table 5.3.5-1 NOTE 11). On the other hand, item 2 does not contain all useful frequencies on the global frequency raster. If, for example, a SIB1 carrierBandwidth shall be positioned so that it covers two possible UE specific channel bandwidths (on the 100 kHz channel raster for legacy UE compatibility), in ⅔ of the cases rather the global frequency raster than the SCS spaced channel raster will provide the needed step size. (Unless the multiples of 100 kHz of the two UE specific channel BW center frequencies happen to be also multiples of 15 kHz, the carrierBandwidth in SIB1 will not be on the SCS spaced channel raster either.) Furthermore, to prevent NBC problems, SIB1 related changes should only be applied in operating bands without legacy UEs.
Item 3 adds even more flexibility, but since it goes beyond the current WI objectives, the WI objectives should be extended accordingly. Furthermore, ‘resource grid’ would be a clearer term than just ‘grid’.
Observation 6: Ap2 Alt2 cannot support all 5 MHz carrier locations by the sync raster and does not include all useful frequencies on the global frequency raster.
Observation 7: Ap2 Alt2 requires a WID revision to support a UE specific channel BW outside the SIB1 resource grid.

Regarding Approach 2 Alternative 3, which we proposed in RAN4#106-bis-e,
	· Alternative 3: 
1- [bookmark: _Hlk132221937]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.)
3- For UEs with the capability to support a UE specific channel BW off the 100 kHz raster in corresponding operating bands, it is suggested that they support SIB1 carrier bandwidths off the 100 kHz raster as well (step size given here by the global frequency raster) – at least, if a backward compatible solution for SIB1 carrier bandwidths off the 100 kHz raster is found. (Otherwise, the network would only be able to safely make use of it in new operating bands in which all UEs must have this capability, and the benefit would be very limited.)
4- Clarify in TS 38.104 that the channel raster only applies to 
· the SCS-SpecificCarrier in SIB1 and 
· the UE specific channel BW 
that are signaled to UEs even if the BS transmits a wider bandwidth than signaled in SIB1.



Item 1 solves the even/odd PRB issue for UEs with the corresponding capability by dropping the channel raster requirement for the UE specific channel BW.
Item 2 replaces the channel raster by the sparser, but more relevant RB grid. (Further restrictions can be considered, e.g. that the UE specific channel BW is a maximum transmission bandwidth configuration inside SIB1's carrierBandwidth of the same numerology and link direction.)
W.r.t. item 3: If RAN4 cannot find conditions under which a removal or replacement of the channel raster requirement in SIB1 is backward compatible, specification changes would have to be limited to operating bands without legacy UEs. For the remaining operating bands with a 100 kHz channel raster, a workaround may be discussed – see proposals 4 and 5.
Item 4 prevents the misunderstanding that BS frequency parameters that the UEs are not aware of nevertheless need to be on the channel raster.

Regarding Approach 2 Alternative 4 
	· Alternative 4: 
1- Allow UE channel BW configured by network during connected mode not on 100 kHz channel raster for some legacy RedCap UEs and future UEs.



For legacy UEs, there is no need to limit the capability to RedCap UEs. Furthermore, the "UE channel BW" configured by the network during connected mode refers to the UE specific channel BW, hence a clearer terminology should be chosen.
This alternative solves the even/odd PRB issue for some legacy RedCap UEs and future UEs. However, this alternative does not aim at finding a backward compatible solution for centering the SIB1 carrierBandwidth off the 100 kHz channel raster.

Regarding Approach 2 Alternative 5, 
	· Alternative 5: 
1- The center of UE dedicated channel bandwidth should be on a valid global frequency grid instead of a valid 100kHz channel raster for a UE in RRC_CONNECT state.



"UE dedicated channel bandwidth" should better read "UE specific channel bandwidth".
This alternative solves the even/off PRB issue. However, this alternative does not aim either at finding a backward compatible solution for centering the SIB1 carrierBandwidth off the 100 kHz channel raster.
There need not be an explicit restriction of the UE specific channel bandwidth to the 5 kHz global frequency raster. If there was an explicit restriction, it should be in particular the RB grid alignment with the carrierBandwidth from SIB1.
Observation 8: Ap2 Alt 4 and Alt 5 do not address the SIB1 carrierBandwidth off the 100 kHz channel raster but focus on the UE specific channel BW.

Comparison of the proposed alternatives
Predominantly based on the above discussions and observations, we have filled Table 1, a comparison table suggested in the WF [3].
Table 1: Comparison of the proposed alternatives
	Alternative
	Solve even/odd PRB issue
	NBC issue?
	Pros
	Cons

	Ap1, Item 1
	The channel raster step size of 15 kHz is NBC with the current 100 kHz channel raster because only every 3rd channel raster frequency of the 100 kHz raster is subcarrier grid aligned with a 15 kHz step size.
If a channel raster step size of 20 kHz was introduced, the even/odd PRB issue would remain. A RB grid alignment between a SIB1 carrierBandwidth with an odd number of RBs (e.g. 133 for 25 MHz) and a UE specific channel BW with an even number of RBs (e.g. 106 for 20 MHz) on a 20 kHz raster is impossible.
Applying an offset of 10 kHz to the 20 kHz step size for the UE specific channel BW would solve the even/odd PRB issue at 15 kHz SCS, but it would not work in even/even PRB or odd/odd PRB cases. At 30 kHz SCS, the offset would not work either.
	For the carrierBandwidth in SIB1, RAN4 should first agree on a backward compatible solution. Afterwards, the channel raster discussion can be resumed.
	
	For the UE specific channel BW, the introduction of a new channel raster would not add value but be misleading because other, more restrictive conditions anyway apply.

	Ap1, Item 3
	Only if the channel raster requirement is removed so that the global frequency raster applies or if the step size is 5 or 10 kHz.
	Allowing, according to option 1, for further carrier frequencies in operating bands with an SCS spaced channel raster would be incompatible with legacy UEs and the current synchronization raster.
	
	Option 3 can result in a substantial delay between
-	an operator's request triggering new standardization work and
-	a good penetration of UEs with a correspondingly standardized new capability in the field.
Furthermore, a piecemeal approach consumes more standardization effort and resources than solving the problem once and for all.

	Ap2, Alt 1
	Yes, a clarification/change that the channel raster requirement only applies to the carrierBandwidth in SIB1 removes the problem with the UE specific channel BW for new UEs.
	If introduced before Rel-18 without capability signaling, the proposed change will not fit to legacy UEs whose design was based on the understanding that the channel raster applies to the UE specific channel BW, too.
	
	"carrier grid" is an unclear term (not defined in 3GPP), and "RF channel" is not well defined either.
Furthermore, this Alternative 1 does not aim at finding a backward compatible solution for centering the SIB1 carrierBandwidth off the 100 kHz channel raster.

	Ap2, Alt 2
	Item 1 solves the issue, but a corresponding UE capability is needed for the network to know which UEs can be commanded a UE specific channel BW off the 100 kHz channel raster.
	To prevent NBC problems, SIB1 related changes should only be applied in operating bands without legacy UEs.
	Item 3 adds even more flexibility, but since it goes beyond the current WI objectives, the WI objectives should be extended accordingly.
	Item 2 is not very useful. On the one hand, it includes frequencies on which 5 MHz carriers do not have a synchronization raster point (cf. TS 38.101-1 table 5.3.5-1 NOTE 11). On the other hand, item 2 does not contain all useful frequencies on the global frequency raster. If, for example, a SIB1 carrierBandwidth shall be positioned so that it covers two possible UE specific channel bandwidths (on the 100 kHz channel raster for legacy UE compatibility), in ⅔ of the cases rather the global frequency raster than the SCS spaced channel raster will provide the needed step size. (Unless the multiples of 100 kHz of the two UE specific channel BW center frequencies happen to be also multiples of 15 kHz, the carrierBandwidth in SIB1 will not be on the SCS spaced channel raster either.)

	Ap2, Alt 3
	Item 1 solves the issue for UEs with the corresponding capability by dropping the channel raster requirement for the UE specific channel BW.
	W.r.t. item 3: If RAN4 cannot find conditions under which a removal or replacement of the channel raster requirement in SIB1 is backward compatible, specification changes would have to be limited to operating bands without legacy UEs.
For the remaining operating bands with a 100 kHz channel raster, a workaround may be discussed – see proposals 4 and 5.
	Item 2 replaces the channel raster by the sparser, but more relevant RB grid. (Further restrictions can be considered, e.g. that the UE specific channel BW
is a maximum transmission bandwidth configuration inside SIB1's carrierBandwidth of the same numerology and link direction.)
Item 4 prevents the misunderstanding that BS frequency parameters that the UEs are not aware of nevertheless need to be on the channel raster.
	

	Ap2, Alt 4
	This alternative solves the issue for some legacy RedCap UEs and future UEs.
	A corresponding UE capability is needed for the network to know which UEs can be commanded a UE specific channel BW off the 100 kHz channel raster.
	
	For legacy UEs, there is no need to limit the capability to RedCap UEs. Furthermore, the "UE channel BW" configured by the network during connected mode refers to the UE specific channel BW, hence a clearer terminology should be chosen.
This Alternative 4 does not aim either at finding a backward compatible solution for centering the SIB1 carrierBandwidth off the 100 kHz channel raster.

	Ap2, Alt 5
	This alternative solves the issue.
	A corresponding UE capability is needed for the network to know which UEs can be commanded a UE specific channel BW off the 100 kHz channel raster.
	
	"UE dedicated channel bandwidth" should better read "UE specific channel bandwidth".
There need not be an explicit restriction of the UE specific channel bandwidth to the 5 kHz global frequency raster. If there was an explicit restriction, it should be in particular the RB grid alignment with the carrierBandwidth from SIB1.
This Alternative 5 does not aim either at finding a backward compatible solution for centering the SIB1 carrierBandwidth off the 100 kHz channel raster.




Summary
We have discussed opens issues on channel raster enhancement and have made the following observations and proposals.
Proposal 1: RAN4 first solves the backward compatibility of positioning the SIB1 carrierBandwidth off the 100 kHz channel raster and then discusses the details of specifying the future channel raster for the carrierBandwidth in SIB1.
Observation 1: 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 2: 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.
Observation 2: Channel raster step size of 15 kHz is NBC; 20 kHz has the even/odd PRB issue remaining. 
Observation 3: Operating bands with an SCS spaced channel raster such as band n41 fulfil already the WI objective and do not need the channel raster enhancement.
Observation 4: In operating bands with an SCS spaced channel raster, allowing for further carrier frequencies would be incompatible with the synchronization raster.
Proposal 3: The channel raster enhancement shall be introduced to all operating bands that currently have the 100 kHz channel raster.
Proposal 4: RAN4 discusses if/how placing an additional but unused numerology in SIB1 on the 100 kHz channel raster helps a legacy UE cope with a used carrierBandwidth in SIB1 which determines the channel BW that the UE must configure but which is off the 100 kHz channel raster.
Observation 5: If an unused, second numerology is added in SIB1's scs-SpecificCarrierList, it is formally possible to fulfil the 100 kHz channel raster requirement both in SIB1 and in the UE specific channel BW even if the UE specific channel BW has an even number of RBs and the SIB1 carrier BW for the same numerology has an odd number of RBs.
Proposal 5: RAN4 to discuss
· if the example above (R4-2307501 figure 1) with two numerologies is specification compliant or can be made specification compliant,
· if legacy UEs supporting the channel BW of 25 MHz can, in this example, support the configuration of their channel BW off the channel raster and
· if so, why just the proforma addition of a second, unused numerology on the channel raster can change a forbidden into an unproblematic configuration.
Observation 6: Ap2 Alt2 cannot support all 5 MHz carrier locations by the sync raster and does not include all useful frequencies on the global frequency raster.
Observation 7: Ap2 Alt2 requires a WID revision to support a UE specific channel BW outside the SIB1 resource grid.
Observation 8: Ap2 Alt 4 and Alt 5 do not address the SIB1 carrierBandwidth off the 100 kHz channel raster but focus on the UE specific channel BW.
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Annex: Exemplary discussion template on two numerologies in SIB1 
The proposed discussions could be supported by an entry in the moderator's summary like:
	Sub-topic x-y: Two numerologies in SIB1, one of them on the 100 kHz channel raster
Issue x-y-1: Numerology in SIB1 that must be on the 100 kHz channel raster for legacy UEs
· Proposals: Which numerology in SIB1 must meet the 100 kHz channel raster requirement if no UE specific channel BW is commanded?
· Option 1: The numerology of the initial and active BWPs.
· Option 2: Any one of the numerologies, irrespective of whether it is used in the cell or not.
· Option 3: None, but the UE must have the possibility to configure, inside the SIB1 carrier bandwidth for the same numerology as the initial and active BWPs, a regular channel BW centered on the channel raster that includes the initial and active BWPs.
· Option 4: Other: …
Issue x-y-2: Example of a UE supporting 20 MHz in a 25 MHz wide cell (SIB1 carrier bandwidth) at 15 kHz SCS
· Proposals: Does the example in R4-2307501 figure 1 comply with the 3GPP specifications?
· Option 1: No, and the incompliance cannot be fixed because …
· Option 2: Not yet, but the example can be made specification compliant by …
· Option 3: Yes – legacy UEs supporting the channel BW of 25 MHz are, in this example, expected to support the 25 MHz wide BWP off the 100 kHz channel raster inside the 25 MHz wide SIB1 carrier bandwidth and licensed spectrum, and UEs supporting a channel BW of only 20 MHz can correctly use 20 MHz.
· Option 4: Yes, and a UE supporting only 20 MHz operates correctly in the 20 MHz wide UE specific channel BW. However, although the channel raster and guard band requirements are met, not all UEs supporting a BW of 25 MHz cope correctly with the 25 MHz wide SIB1 carrier bandwidth and the BWP at the same location because their center frequency is 10 kHz above the 100 kHz channel raster.
· Option 5: Yes, but the UEs may not behave as desired because …
Issue x-y-3: Solution of the even/odd number of RBs problem by an unused numerology in SIB1
· Proposals: If the SIB1 carrier bandwidth for the numerology of the initial/active BWP is off the 100 kHz channel raster but, in combination with the BWP, effectively mandates where the UE must place what channel BW, does in the scs-SpecificCarrierList adding a SIB1 carrier bandwidth on the 100 kHz channel raster for an unused numerology solve a legacy UE's problem?
· Option 1: Yes, because …
· Option 2: No – even if the network thus formally fulfils the channel raster requirement, there is no magic effect.
· Option 3: No – although multiple numerologies are part of NR right from the beginning, they should better not be used with legacy UEs.
· Option 4: Other: …
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																																																																																																																																								25 MHz (133 RBs at 15 kHz SCS) wide carrier in SIB1 at 1817.51 MHz (i.e. 10 kHz above the 100 kHz channel raster), odd number of RBs, starting at point A

																																																																																																																																								lower guard band 25 MHz / 2 + 10 kHz - (133/2·12+0.5)·15  kHz = 532.5 kHz, upper guard band 25 MHz / 2 - 10 kHz - (133/2·12-0.5)·15  kHz = 527.5 kHz

																																																																																																																																								│

				Point A																																																																																																																																				1817.51 MHz

				1805.54 MHz

				Band n3																																																																																																																												20 MHz (106 RBs at 15 kHz SCS) wide UE-specific carrier at 1816.7 MHz (i.e. on the 100 kHz raster), even number of RBs, starting 9 RBs above point A

																																																																																																																																(center 4.5 RBs lower than the center of the carrier in SIB1 with 15 kHz SCS)



																																																																																																																								1816.7 MHz



																																																																																																																																15 MHz (38 RBs at 30 kHz SCS) wide carrier in SIB1 at 1816.7 MHz (i.e. on the 100 kHz channel raster)

																																																																																																																																proforma carrier, unused, starting 12 RBs above point A



																																																																																																																																SSB (15 kHz SCS)

																																																																																																																																  GSCN=3·1514+(1-3)/2=4541



																																																																																																																																		1816.85 MHz



																																																																																																																																				Initial BWP (25 RBs at 15 kHz SCS)

																																																																																																																																				(not on the channel raster)

																																																																																																																																				│

																																																																																																																																				1817.15 MHz


























