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1
Introduction
This document is to kick off the below offline discussion:

Bandwidth combination set to asymmetric bandwidths 

R2-2002533
LS to RAN2 on introduction of channel bandwidth combination set to asymmetric channel bandwidths (R4-2002852; contact: Huawei)
RAN4
LS in
Rel-16
NR_n66_BW
To:RAN2

R2-2003469
CR on introduction of BCS to asymmetric channel bandwidths (38.331)
Huawei, HiSilicon, Telus
CR
Rel-16
38.331
16.0.0
1563
-
B
NR_n66_BW

R2-2003470
CR on introduction of BCS to asymmetric channel bandwidths (38.306)
Huawei, HiSilicon, Telus
CR
Rel-16
38.306
16.0.0
0289
-
B
NR_n66_BW

R2-2002631
Introduction of asymmetric BW BCS 1
OPPO
CR
Rel-16
38.331
16.0.0
1509
-
B
NR_n66_BW

R2-2002632
Introduction of asymmetric BW BCS 1
OPPO
CR
Rel-16
38.306
16.0.0
0267
-
B
NR_n66_BW

R2-2002633
Introduction of asymmetric BW BCS 0
OPPO
CR
Rel-15
38.306
15.9.0
0268
-
B
NR_n66_BW

R2-2002634
Introduction of asymmetric BW BCS 0
OPPO
CR
Rel-16
38.306
16.0.0
0269
-
A
NR_n66_BW

[AT109bis-e][043][NR16 Other] Bandwidth combination set to asymmetric bandwidths (Huawei)

Scope: Treat papers above on Bandwidth combination set to asymmetric bandwidths
Wanted Outcome: Agreed-in-principle CRs
2
Discussion
Based on RAN4 LS R4-2002852, RAN4 agreed to introduce channel bandwidth combination set to asymmetric channel bandwidths defined in clause 5.3.63.6, in TS 38.101-1 with following agreements:

· UE shall support asymmetric channel bandwidth combination set 0 which was defined in Rel-15 by default.

· For n66, support of asymmetric channel bandwidth combination set 1 is optional in Rel16.
2.1
Do companies agree to add a new field (BIT STRING) in BandNR to indicate the asymmetric channel bandwidth combination set 1? For example:
[[

asymmetricBandwidthCombinationSet    BIT STRING (SIZE (1..32))                   OPTIONAL

]]
	Company
	Yes/No
	Comments

	OPPO
	Yes
	

	Qualcomm Incorporated
	Yes
	

	Nokia
	Yes
	

	Huawei
	Yes
	

	Apple
	Yes
	

	
	
	

	
	
	


R2-2003470 provides the description in TS 38.306 for the new field indicating asymmetric channel bandwidth combination set 1:
	asymmetricBandwidthCombinationSet
Defines the supported asymmetric channel bandwidth combination for the band as defined in the TS 38.101-1 [2]. Field encoded as a bit map, where bit N is set to "1" if UE support Asymmetric channel bandwidth combination set N for this band as defined in the TS 38.101-1 [2]. The leading / leftmost bit (bit 0) corresponds to the Asymmetric channel bandwidth combination set 1, the next bit corresponds to the Asymmetric channel bandwidth combination set 2 and so on. UE shall support Asymmetric channel bandwidth combination set 0.
	Band
	No
	No
	No


R2-2002632 provides the description in TS 38.306 for the new field indicating asymmetric channel bandwidth combination set 1:

	supportedAsymmetricBandwidthCombinationSet

Defines the supported asymmetric channel bandwidth combination set for a band supporting asymmetric channel bandwidth as defined in clause 5.3.6 of TS 38.101-1 [2]. Field encoded as a bit map, where bit N is set to "1" if UE support Bandwidth Combination Set N for this band combination as defined in clause 5.3.6 of TS 38.101-1 [2]. The leading / leftmost bit (bit 0) corresponds to the bandwidth combination set 1. 
	Band
	No
	No
	No


2.2 Companies are encouraged to provide the comments for the descriptions above.
	Company
	Comments

	OPPO
	We see quite some commonality of the two proposals, but would like to highlight two things missing in 3470:
· The target band should be limited to “band supporting asymmetric channel bandwidth as defined in clause 5.3.6 of TS 38.101-1”, so it is good to clarify;

· “the next bit corresponds to the Asymmetric channel bandwidth combination set 2”, we do not have set 2 defined yet.

For “UE shall support Asymmetric channel bandwidth combination set 0”, the statement should not be limited to R16 UE only, so we need to find a way to capture that for R15 UE as well (for which, there is no such field of supportedAsymmetricBandwidthCombinationSet

· )

	Qualcomm Incorporated
	Agree to the key points mentioned by OPPO above.
It is also good to clarify the absence of the UE capability parameter indicates the UE supports set 0, since the signalling only supports the range from 1 to 32. Such sentence will also cover the default release-15 UE behaviour as seen by the network.

	Nokia
	3470 looks quite good to us. And we think that OPPOs 2nd comment is not valid. We need to indicate how the field is mapped to 38.101 regardless if such a value is not yet used in RAN4.  Regarding first comment from OPPO we consider that text “channel bandwidth combination for the band as defined in the TS 38.101-1 [2].” limits the applicability to any band for which this is defined in 38.101 i.e. no need to clarify that band needs to support asymmetric channel BW as it is clear by referring to 38.101.  Anyway one needs to read all the specs to get full picture.

	Huawei
	For the comments from OPPO, we share the same view with Nokia. For 1st comment, the RAN4 spec is referred so it means the target band is the band defined in RAN4 table. For 2nd comment, I agree there is no Asymmetric channel bandwidth combination set 2 yet but it is just explains the logic.
For the comment from QC, it is ok to clarify that “If the field is absent, the UE supports asymmetric channel bandwidth combination set 0.” in TS 38.306.

	Apple
	We do not see big difference betweent the two CRs. But for the last sentence from both CR, why does not the bit 0 correspond to BCS 0? We can understand that this is maybe because the Rel-15 UE is mandatory to support BCS 0 thus there is no need to support the signaling for Rel-15 and no need to introduce the signaling of BCS 0. On the other hand, it’s observed that we are still consulting with RAN4 for confirmation in the draft response LS.

Though no strong opinion, we think it’s better to follow the conventional way that bit 0 corresponds to BCS 0, which is more friendly for readers.

In addition, assuming RAN4 will confirm our understanding, do we need to capture in the field description that Rel-15 UE is mandatory to support BCS0?

	
	

	
	

	
	


R2-2002632 provides the updates for channelBWs-DL/channelBWs-UL in TS 38.306 since it refers to the new field.
	channelBWs-DL

Indicates for each subcarrier spacing the UE supported channel bandwidths.
Absence of the channelBWs-DL (without suffix) for a band or absence of specific scs-XXkHz entry for a supported subcarrier spacing means that the UE supports the channel bandwidths among [5, 10, 15, 20, 25, 30, 40, 50, 60, 80, 100] and [50, 100, 200] that were defined in clause 5.3.5 of TS 38.101-1 version 15.7.0 [2] and TS 38.101-2 version 15.7.0 [3] for the given band or the specific SCS entry.

For FR1, the bits in channelBWs-DL (without suffix) starting from the leading / leftmost bit indicate 5, 10, 15, 20, 25, 30, 40, 50, 60 and 80MHz. For FR2, the bits in channelBWs-DL (without suffix) starting from the leading / leftmost bit indicate 50, 100 and 200MHz. The third / rightmost bit (for 200MHz) shall be set to 1.

For FR1, the leading/leftmost bit in channelBWs-DL-v1590 indicates 70MHz, and all the remaining bits in channelBWs-DL-v1590 shall be set to 0.

NOTE:
To determine whether the UE supports a specific SCS for a given band, the network validates the supportedSubCarrierSpacingDL and the scs-60kHz.
To determine whether the UE supports a channel bandwidth of 90 MHz, the network may ignore this capability for and validate instead the channelBW-90mhz and the supportedBandwidthCombinationSet. For serving cells with other channel bandwidths the network validates the channelBWs-DL, the supportedBandwidthCombinationSet, the supportedAsymmetricBandwidthCombinationSet (for a band supporting asymmetric channel bandwidth and asymmetric channel bandwidth Combination Set 1 as defined in clause 5.3.6 of TS 38.101-1 [2]) and supportedBandwidthDL.


	channelBWs-UL

Indicates for each subcarrier spacing the UE supported channel bandwidths.

Absence of the channelBWs-UL (without suffix) for a band or absence of specific scs-XXkHz entry for a supported subcarrier spacing means that the UE supports the channel bandwidths among [5, 10, 15, 20, 25, 30, 40, 50, 60, 80, 100] and [50, 100, 200] that were defined in clause 5.3.5 of TS 38.101-1 version 15.7.0 [2] and TS 38.101-2 version 15.7.0 [3] for the given band or the specific SCS entry.

For FR1, the bits in channelBWs-UL (without suffix) starting from the leading / leftmost bit indicate 5, 10, 15, 20, 25, 30, 40, 50, 60 and 80MHz. For FR2, the bits in channelBWs-UL (without suffix) starting from the leading / leftmost bit indicate 50, 100 and 200MHz. The third / rightmost bit (for 200MHz) shall be set to 1.

For FR1, the leading/leftmost bit in channelBWs-UL-v1590 indicates 70 MHz, and all the remaining bits in channelBWs-UL-v1590 shall be set to 0.

NOTE:
To determine whether the UE supports a specific SCS for a given band, the network validates the supportedSubCarrierSpacingUL and the scs-60kHz.
To determine whether the UE supports a channel bandwidth of 90 MHz the network may ignore this capability for and validate instead the channelBW-90mhz and the supportedBandwidthCombiantionSet. For serving cells with other channel bandwidths the network validates the channelBWs-UL, the supportedBandwidthCombinationSet, the supportedAsymmetricBandwidthCombinationSet (for a band supporting asymmetric channel bandwidth and asymmetric channel bandwidth Combination Set 1 as defined in clause 5.3.6 of TS 38.101-1 [2]) and supportedBandwidthUL.


2.3 Companies are encouraged to provide the comments for the descriptions above.

	Company
	Comments

	OPPO
	The effect due to asymmetric bandwidth combination set on channel bandwidth has to be reflected together with the other key factors in the NOTE, so good to clarify. 

	Qualcomm Incorporated
	OK to add the new UE capability parameter in the list, but the explanation in parentheses is not needed. 

	Nokia
	Ok to have parameter listed in the NOTE but no need for parentheses. Field description of field should make the use of this field clear and no need to repeat.

	Huawei
	OK to add, also agree that parentheses is not needed.

	Apple
	Good to have.

	
	

	
	


In the context of RAN4 LS R4-2002852, RAN4 does not mention whether the new introduced asymmetric channel bandwidth combination set needs to be applied to Rel-15. Technically, we understand that it should be decided by RAN4.
2.4
Do companies agree that a LS to RAN4 is needed to ask whether the new field indicating asymmetric channel bandwidth combination set is applied to Rel-15? If there are some other considerations, please feel free to add in the Comments column.
	Company
	Yes/No
	Comments

	OPPO
	No
	In the incoming LS, it mentioned “•
UE shall support asymmetric channel bandwidth combination set 0 which was defined in Rel-15 by default.”, so we understand this set 0 is something existing in R15, and thus does not need to be further confirmed by RAN4.
In R16 ran4 spec


In R15 RAN4 spec


So we believe this set 0 should be supported by Rel-15 UE already.

	Qualcomm Incorporated 
	Yes
	Good to clarify with RAN4. The question is if we disallow release-15 UEs to support more than set 0.

	Nokia
	Yes and No
	We think that release 15 UE cano also support asymmetric bandwidths of future release? Band related capabiliites are regularly release independent. If not all the companies share this view then probably LS to RAN4 is needed.

	Huawei
	Yes
	It would be better to ask RAN4 to confirm.

	Apple
	Yes
	Though we also agree with OPPO that Rel-15 UE shall support BCS 0 for asymmetric BCS, it does not hurt to send the LS.

	
	
	

	
	
	


3 Conclusion
[To be updated]
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