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Introduction
In this email thread we will discuss the following company CRs.
	TDoc
	Title
	Source
	Type
	AI

	RP-223055
	CR on R15 TS 38.104 to add channel raster exception for band n28
	CMCC
	CR
	14

	RP-223056
	CR on R16 TS 38.104 to add channel raster exception for band n28
	CMCC
	CR
	14

	RP-223057
	CR on R17 TS 38.104 to add channel raster exception for band n28
	CMCC
	CR
	14



Topic #1: Add channel raster exception for band n28
Initial Round
Comments & responses
In RAN4#105 meeting, the way forward R4-2220816 was agreed, i.e., 
· Solution 3 is agreed. A new channel raster for n28 40MHz will be added from Rel-15 TS38.104.
Accordingly the CRs RP-223055/6/7 were submitted to RAN#98-e for approval.
------------------------------------- Change -----------------------------------------
Table 5.4.2.3-1: Applicable NR-ARFCN per operating band in FR1
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

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

	n2
	100
	370000 – <20> – 382000
	386000 – <20> – 398000

	n3
	100
	342000 – <20> – 357000
	361000 – <20> – 376000

	n5
	100
	164800 – <20> – 169800
	173800 – <20> – 178800

	n7
	100
	500000 – <20> – 514000
	524000 – <20> – 538000

	n8
	100
	176000 – <20> – 183000
	185000 – <20> – 192000

	n12
	100
	139800 – <20> – 143200
	145800 – <20> – 149200

	n20
	100
	166400 – <20> – 172400
	158200 – <20> – 164200

	n25
	100
	370000 – <20> – 383000
	386000 – <20> – 399000

	n28
	100
	140600 – <20> – 149600
	151600 – <20> – 160600

	
	
	144608
	155608

	n34
	100
	402000 – <20> – 405000
	402000 – <20> – 405000

	n38
	100
	514000 – <20> – 524000
	514000 – <20> – 524000

	n39
	100
	376000 – <20> – 384000
	376000 – <20> – 384000

	n40
	100
	460000 – <20> – 480000
	460000 – <20> – 480000

	n41
	15
	499200 – <3> – 537999
	499200 – <3> – 537999

	
	30
	499200 – <6> – 537996
	499200 – <6> – 537996

	n50
	100
	286400 – <20> – 303400
	286400 – <20> – 303400

	n51
	100
	285400 – <20> – 286400
	285400 – <20> – 286400

	n66
	100
	342000 – <20> – 356000
	422000 – <20> – 440000

	n70
	100
	339000 – <20> – 342000
	399000 – <20> – 404000

	n71
	100
	132600 – <20> – 139600
	123400 – <20> – 130400

	n74
	100
	285400 – <20> – 294000
	295000 – <20> – 303600

	n75
	100
	N/A
	286400 – <20> – 303400

	n76
	100
	N/A
	285400 – <20> – 286400

	n77
	15
	620000 – <1> – 680000
	620000 – <1> – 680000

	
	30
	620000 – <2> – 680000
	620000 – <2> – 680000

	n78
	15
	620000 – <1> – 653333
	620000 – <1> – 653333

	
	30
	620000 – <2> – 653332
	620000 – <2> – 653332

	n79
	15
	693334 – <1> – 733333
	693334 – <1> – 733333

	
	30
	693334 – <2> – 733332
	693334 – <2> – 733332

	n80
	100
	342000 – <20> – 357000
	N/A

	n81
	100
	176000 – <20> – 183000
	N/A

	n82
	100
	166400 – <20> – 172400 
	N/A

	n83
	100
	140600 – <20> –149600
	N/A

	n84
	100
	384000 – <20> – 396000
	N/A

	n86
	100
	342000 – <20> – 356000
	N/A



------------------------------------- Change -----------------------------------------
Please provide your comments on the CRs in the table below.
	Company
	Comments

	MediaTek
	We appreciate and support Proponent’s efforts on the Company CR in this plenary. 
As this is an exceptional raster point, we would like to add a note to restrict the usage of this point as it is originally intended for (Wording could be polished further of course):
Note: The exceptional raster point is only applicable for enabling a 30MHz UE channel bandwidth in a 40MHz BS channel bandwidth.

	Ericsson
	Although we fully respect the WF, we are a bit concerned about agreeing the CRs for BS only right now. Some of the reasons are as follows:
· The CR only creates a raster point in the BS specification, but no corresponding raster point in the UE specification. In order to signal the common cell configuration in SIB1, the raster point needs to be defined in the UE specification. The UE uses this common cell configuration as a reference to determine the location of BWPs. So the proposed CR will not lead to a functioning solution without a UE CR.
· The solution is very specific to a 30MHz bandwidth in a 40MHz block and would not be applicable for any other bandwidth scenarios. At the minimum, it should be captured in the CR that the solution is applicable for the 30MHz CBW / 40MHz RFBW scenario only. 

In our view, it would be best to discuss and agree the CRs needed, and notes on the applicability of the raster point etc. technically at the next RAN4 meeting in order to ensure a working end-end solution.

	Qualcomm
	To Ericsson: we cannot have the same CR in the UE specs because 40MHz CHBW is not yet defined for the UEs. If/when it will be defined, we will have to add this raster point because otherwise the UEs would not be able to work in this channel. 
The WF was agreed late in RAN4, we support the CRs. There is no point in going back to RAN4 to repeat this discussion.

	ZTE
	Regarding the additional note as proposed by MTK and it make sense for us to have the applicability note for better usage of that raster. 
Regarding the exceptional channel raster in UE specifications, at least it is workable when we BS carrier only is shifting with 40kHz. In short, we are fine with BS update only and we don’t see much necessity to include it in the UE specification.

	CMCC
	We are OK with the additional note proposed by MTK, and the revised CR is already uploaded in the draft folder.
Note: The exceptional raster point is only applicable for enabling a 30MHz UE channel bandwidth in a 40MHz BS channel bandwidth.
Regarding Ericsson’s comments, I think this is related to another discussion on the Rel-15 CR proposed by Ericsson. This is a fundamental issue on the understanding of channel raster defined in the specifications. Ericsson thinks even in the UE spec, channel raster is defined for the common SIB carrier grid instead of UE channel bandwidth raster. But due to the different understanding and potential impact on legacy UEs, the discussion is kind of in a deadlock. Since n28 issue is urgent to be resolved, adding the new channel raster to 104 is necessary, we should approve the 104 CR in this plenary. And since UE does not support 40MHz so far, the system can work well without the new channel raster added to 101 spec. Even we postpone it back to RAN4, I don’t think the UE CR can be easily agreed, that will cause further delay of this issue. 

	Samsung
	Respect agreed RAN4 WF, we are fine with the CR together with additional note proposed by MTK. And we also didn’t see the necessity to update UE specifcition.

	Ericsson
	To those companies arguing that no change is needed in the UE specification a question: How is the cell common configuration then sent in SIB1 ? To make the cell common configuration 40MHz then the new raster point would need to be understood by the UE (even if then a 30MHz UE is then configured with a BWP on the 100khz raster). So if the new raster point is not mentioned anywhere in the UE specification then the cell common configuration would not work.
Of course, the SIB1 common configuration could be set as 30MHz bandwidth. But then it would not be possible to consider 40MHz UEs in the future or utilize the 40Mhz allocation. Also of course the BS CR would actually be somewhat redundant if the intention would be to use 30Mhz.
The WF agreed to make this change in the BS spec, but it is not obvious that it comprises a complete working solution if there is not a way to configure the SIB1.

	Nokia
	Regarding the content of the CR, we tend to agree with Media Tek. The CR is very generic so that we need to add a note to clarify that this new channel raster point is applicable only to 40 MHz BS channel bandwidth. Regarding the note shared by MTK, we’d like to discuss specific wordings after considering more feedback from companies. For instance, the information on “for enabling a 30MHz UE channel bandwidth” may not be needed, since in most of the cases, 30 MHz UE channel bandwidth works under 40 MHz BS channel bandwidth. The raster point added to the table is indeed an exceptional case, but we may not need to write the details of the UE bandwidth into BS specifications. In addition, if such a note is added, we of course need to make clear that the NOTE only applies to only the new raster point.
In addition, there is no 40 MHz channel bandwidth for n28 in Rel-15 spec. Hence, our understanding is that the CR should be from Rel-16 (regardless of the fact that the WF says from Rel-15).

	Huawei
	We support the BS CR proposed by CMCC and the note by MTK is also ok for us. Since this is a band specific issue, limiting the exception with a note is also aligned with the discussion in RAN4. Regarding the UE side, which could be further discussed in RAN4. 

	vivo
	The current CR seems aligned with RAN4 WF, and the new note is also fine. Even we may still have FFS issue for UE spec, at least the BS side revision had already been agreed. 

	Intel
	In our understanding there is no full clarity in the WF approved in the last RAN4 meeting on whether RAN4 should continue discussion on UE specifications before the CR for BS specification can be agreed or we can proceed with BS CRs directly. We would like to check proponents’ views on how the system would work if the changes are made in the BS specification only and whether misaligned BS/UE rasters will cause any ambiguity for legacy UEs.
We also think that approval of the CR should not be used as a reason to stop all discussions on UE specification in RAN4 for this topic.
In addition, we agree that a note shall be added to the CR to clarify that this is an exceptional solution applicable to particular band and particular use case. 



Summary
It seems that most of companies can accept the CR with the note proposed by Mediatek. The specific additional BS raster is mainly for the scenario where BS uses 40MHz channel bandwidth while UE uses 30MHz bandwidth, which needs be clarified in the note. Ericsson thought that agreeing on BS CR only is not a complete solution. Intel also questioned whether and how the system can work if the changes are made in BS specification only and whether misaligned BS/UE rasters will cause any ambiguity for legacy UEs. As Ericsson pointed out, the SIB1 common configuration could be set as 30MHz bandwidth, which may be a solution. The problem would occur only when both BS and UE support 40MHz bandwidth. Since in the current specification, UE cannot support 40MHz bandwidth. So it is not urgent to address such issue. If companies still had questions, we can have further discussions in the intermediate round.
As commented by other comments, in RAN4 agreed way forward R4-2220816, it was stated that 
	Solution 3 is agreed. 
· A new channel raster for n28 40MHz will be added from Rel-15 TS38.104. 
· FFS whether to change 38.101-1



The agreement allows the further discussion on UE raster.
Two comments were raised by Nokia. Firstly it was proposed not to mention UE bandwidth in the note. But in the moderator view, to address concern from companies, it would be better to clarify the specific use case for this additional raster. Secondly, it was proposed that the BS CR should start from Rel-16. Those comments need further discussions. 
Regarding the second issue, there is no release independent specification for BS, while there is for UE, in the moderator understanding. UE can support 30MHz from Rel-15. We need think about whether BS needs support 30MHz UE channel bandwidth from Rel-15.
Intermediate Round
In the intermediate round, the moderator proposes to focus on reviewing the revised CR and modify the note if needed. The revised CR is provided under https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_98e/Inbox/Drafts/%5B98e-34-R18-RAN4-CompanyCRs%5D/Initial%20round/CR
Question 1: is  there any further comment on the revised CR especially for the note?
	Company
	Comments

	Qualcomm
	We believe the note should say that this raster point is only applicable for 40MHz BS channel bandwidth. The current note is somewhat confusing and it seems that the raster point is applicable to any channel BW which is not the intention. Legacy UEs supporting channel bandwidth up to 30MHz do not support this new raster point.

	CMCC
	The existing note saying that “The exceptional raster point for n28 is only applicable for enabling a 30MHz UE channel bandwidth in a 40MHz BS channel bandwidth.”
It already mentioned 40MHz BS channel bandwidth. But I feel it might be better to modify in the following way since if 40MHz channel bandwidth is introduced for UE, this raster is still applicable instead of only enabling a 30MHz UE accessing 40MHz BS.
NOTE 1:  The exceptional raster point for n28 is only applicable for 40MHz BS channel bandwidth.

	Nokia
	Regarding the NOTE 1, in the revised CR, we don’t think “for enabling a 30 MHz UE channel bandwidth” in the NOTE1 is needed. So, the alternative from CMCC looks better.

	MediaTek
	The revised note is more generic, however, it might cause another confusion. If there is no demand to allocate a 30MHz UE channel bandwidth, then the current channel raster for 40MHz BS channel bandwidth can also work, i.e., both exceptional and normal channel raster can work for 40Mhz BS channel bandwidth, so it would be good to clarify the purpose/usage of the exceptional point from specs perspective. 
By taking into account the concerns, we might change the note as:
NOTE 1:  The exceptional raster point for n28 is only applicable for 40MHz BS channel bandwidth in which 30MHz UE channel bandwidth is intended.
And this is the current usage identified. In case there would be more usages, we can revise this note anyway.

	Ericsson
	We think that it is important to have a note regarding this exceptional raster point. The CMCC version is acceptable, although it could be useful to clarify that the the raster point may be used in the common cell configuration.
NOTE 1:  The exceptional raster point for n28 is only applicable for 40MHz BS channel bandwidth and may be included in the common cell configuration parameters in SIB1.
Regarding the Mediatek point, it could indeed be useful to clarify the purpose for using the raster point:
NOTE 1:  The exceptional raster point for n28 is only applicable for 40MHz BS channel bandwidth when there is an intention to maintain the guardband for 30MHz UEs. The raster point may be included in the common cell configuration parameters in SIB1.


	Huawei
	The revised note by CMCC is ok for us. 
If the purpose for the exception should be reflected in the note, the wording by Ericsson looks better, as it is for the purpose of maintaining the GB for 30MHz UE CBW

	Intel
	For the Note prefer to keep original one proposed by MediaTek in the initial round and include both BS/UE CBW assumptions. The 2nd revised note from E/// above is also fine for us.

	
	

	
	

	
	

	
	



Question 2: is there any further concern on whether approving BS CR only can make system work?
	Company
	Comments

	T-Mobile USA
	My understanding from reading R4-2208401 is that 40 MHz is the cell specific channel bandwidth which is broadcast in SIB1, and 30 MHz is the initial BWP and UE specific channel bandwidth. In the irregular channel bandwidth study item, Qualcomm has insisted that the cell specific channel bandwidth broadcast in SIB1 and the UE specific channel bandwidths both need to be centered on the 100 kHz raster. Now, what is being proposed is that the cell specific channel bandwidth does not have to be centered on the 100 kHz raster if the UE does not support that cell specific channel bandwidth, and everything will be fine with legacy UEs as long as the UE specific channel bandwidth is centered on the 100 kHz raster. I’m not challenging this proposition; I would just like to know if I am interpreting this correctly and if Qualcomm agrees that the cell specific channel bandwidth broadcast in SIB1 does not need to be on the 100 kHz raster if no current UEs support the cell specific channel bandwidth. 

	Qualcomm
	To T-Mobile USA: we are fine with this addition since no UE currently supports 40MHz channel bandwidth in this band. Legacy UEs will anyway not understand the exact channel BW that is being broadcast so they will not care about its raster position. 
We believe that the best way to use this new configuration is for the network to advertise 30MHz in SIB1 aligned to the 100kHz raster point and when/if we will define a new UE channel BW of 40MHz, it could configure them with 40MHz CHBW through dedicated RRC configuration after initial access.

	Ericsson
	In our understanding, the raster point in the common cell configuration in SIB1 is used for determining the RB grid regardless of the UE channel bandwidth and location. This is needed also for 30MHz UEs, even though their UE channel bandwidth raster point differ. 
The configured cell bandwidth needs to accommodate all BWPs, so in order to be able to fully utilize the 40MHz block (whether with future 40MHz UEs or 30MHz ones in upper / lower part) it is necessary to configure 40MHz in SIB1.
It is desirable to separate this discussion from the discussion on whether the UE channel bandwidth is always on the 100khz raster and discussing the UE spec update further in RAN4 could be acceptable as long as companies acknowledge that there is a need to ensure that in the end the SIB1 signalling can be made to work and be readable by all UEs (including 30MHz ones).


	Intel
	We acknowledge the urgency to solve the problem and not challenge the BS CR itself. Same time we think that it is worthwhile to continue RAN4 discussion on the signalling aspect and impact on UE specification to reach clearly documented conclusions. So, we propose to include an action to RAN4 to further clarify expected UE configuration for this scenario (e.g., which BW shall be included in SIB1), impact on UE specification considering signalling aspects and, if needed, introduce changes to TS 38.101-1.

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Question 3: should BS CR start from Rel-16?
	Company
	Comments

	Nokia
	We still don’t think it is possible to agree a CR to Rel-15 stating that there can be a 40MHz BS channel bandwidth in n28 while the spec doesn’t support 40MHz BS channel bandwidth in n28 in section 5.3.5. We could agree to have a CR for Rel-16 and 17. 
Regarding the release independent aspect raised by the moderator, our understanding is that UE’s release independent aspect and BS spec must be independent. Otherwise, we need to change all the past and current BS specifications whenever UE introduces something new with release independent while UE specification doesn’t change the past thanks to 38.307. This situation looks odd.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Final Round
Based on the comments and discussions, the moderator would like to propose
· Proposal 1: Add the following note for the exceptional BS channel raster in the table of Applicable NR-ARFCN per operating band in FR1 in TS 38.104
· NOTE 1:  The exceptional raster point for n28 is only applicable for 40MHz BS channel bandwidth when there is an intention to maintain the guardband for 30MHz UEs. The raster point may be included in the common cell configuration parameters in SIB1.
· Proposal 2: RAN tasks RAN4 to further clarify the expected UE configuration for the scenario where BS has 40MHz channel bandwidth and UE supports 30MHz bandwidth on Band n28, e.g., which BW shall be included in SIB1, the impact on UE specification considering signalling aspects, and introduce changes to TS 38.101-1, if needed.
· Proposal 3: Agree the BS CRs from Rel-16

Please provide comments in the table below.
	Company
	Comments

	Huawei
	The last sentence in note 1 of proposal 1 seems not necessary. The wording of “may” is ambiguous for the specification. 
We support the updated CRs by CMCC in the draft folder.

	Nokia
	Regarding the proposal 1, as commented in offline, “intention” is not a word that should be used in the TS. We don’t think it is necessary to mention UE here but if needed, we prefer not to use this ambiguous word “intention”, i.e., 
The exceptional raster point for n28 is only applicable for 40MHz BS channel bandwidth to align the guardband with 30MHz UE channel bandwidth.
Since the above is captured in v3, we are OK with revised RP-223056-v3.docx.
Regarding proposal 3, we agree with the proposal 3. We cannot accept a CR from Rel15.



Please CMCC share the further modified version of CR for review.

Summary
According to comments and discussions, I would like to modify the proposals:
· Proposal 1: Add the following note for the exceptional BS channel raster in the table of Applicable NR-ARFCN per operating band in FR1 in TS 38.104
· NOTE X:  This exceptional raster point is applicable only to n28 and is only applicable for 40MHz BS channel bandwidth to ensure the guardband with 30MHz UE channel bandwidth.
· Proposal 2: RAN tasks RAN4 to further clarify the expected UE configuration for the scenario where BS has 40MHz channel bandwidth and UE supports 30MHz bandwidth on Band n28, e.g., which BW shall be included in SIB1, the impact on UE specification considering signalling aspects, and introduce changes to TS 38.101-1, if needed.
· Proposal 3: Agree the BS CRs from Rel-16

Recommended conclusions:
· Approve the revised CRs RP-223523 (Rel-16) and RP-223524 (Rel-17).
