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Introduction
[bookmark: _GoBack]In RAN #90e, RAN has discussed the topic of BCS reporting of intra-band part of inter-band EN-DC [1]. The main concern was that intra-band LTE-NR band combination in uplink is mandated blindly even if the UE support intra-band LTE-NR band combination for downlink only but doesn’t support for uplink. During the discussion, it was questioned how BCS information should be interpreted when the support of downlink and uplink band combination is different. As a conclusion, RAN sent an LS to RAN2/4 to clarify this case and to have proper change for clarification [2] and copied in Annex for easy reference. 
In this document, we would like to look at this issue and provide our view on what clarification/changes are expected from RAN2 point of view. 
Recap of RAN plenary discussion
The problem case is clearly described in [1] with the example band combination DC_2A-7A-7A-66A-n66A. In this case, since it includes 66A-n66A, it is considered as intra-band EN-DC with additional inter-band NR/LTE CA component. However, it is only from downlink perspective. Looking at RAN4 spec TS38.101-3 Table 5.5B.4.3-1, Uplink EN-DC configuration may or may not support DC_66_n66A. 
The question A) and B) in RAN LS [2] are asking how BCS information and the definition of intra-band EN-DC in this problem case. As defined in TS38.306, supportedBandwidthCombinationSetIntraENDC is per BC capability signalling and it doesn’t differentiate downlink and uplink part. Especially, the last sentence of field description supportedBandwidthCombinationSetIntraENDC can be misleading such that the UE shall always support DC_66_n66A in uplink part for DC_2A-7A-7A-66A-n66A because supportedBandwidthCombinationSetIntraENDC is included as mandatory for intra-band (NG)EN-DC/NE-DC combination with additional inter-band NR/LTE CA component.

 
	supportedBandwidthCombinationSetIntraENDC
Defines the supported bandwidth combination for the band combination set as defined in the TS 38.101-3 [4]. For intra-band (NG)EN-DC with additional inter-band CA component(s) of LTE and/or NR, the field defines the bandwidth combinations for the intra-band (NG)EN-DC component. For intra-band NE-DC with additional inter-band CA component(s) of LTE and/or NR, the field defines the bandwidth combinations for the intra-band NE-DC component. 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 the TS 38.101-3 [4]. The leading / leftmost bit (bit 0) corresponds to the Bandwidth Combination Set 0, the next bit corresponds to the Bandwidth Combination Set 1 and so on. It is mandatory if the band combination is an intra-band (NG)EN-DC/NE-DC combination with additional inter-band NR/LTE CA component.
	BC
	CY
	N/A
	N/A



Potential RAN2 clarification
First, regarding the supported band combination in UL and DL, it is understood that the UE supports different UL and DUL BCs. In addition, when there are multiple UL configurations associated with a certain DL EN-DC BC in RAN4 specification, the UE supports one or multiple UL configuration among multiple uplink EN-DC configurations. That is, in the above problem BC, the UE may or may not support DC_66A_n66A for DC_2A-7A-7A-66A-n66A. 
[bookmark: pro1]Proposal 1: RAN2 confirms that the inclusion of supportedBandwidthCombinationSetIntraENDC doesn’t mandate the support of intra-band EN-DC in both downlink and uplink if RAN4 allows different band combination in downlink and uplink. 
Actually, the band combination signalling is flexible to indicate DL and UL band combination separately. Therefore, we don’t see any specification change even if proposal 1 were agreed. 
[bookmark: pro2]Proposal 2: there is no need to clarify the different support of intra-band EN-DC in UL and DL in RAN2 specification.
During the discussion, although RAN4 input on the exact assumption/understanding is required, we see there could be two approaches to clarify this case assuming that the UE should not be forced to support DC_66_n66A in uplink. 
· Approach 1: the UE doesn’t include supportedBandwidthCombinationSetIntraENDC for such problem band combination. In this case, RAN4 should provide what BCS should be assumed in the combination as asked in Question A). 
· Approach 2: the UE includes supportedBandwidthCombinationSetIntraENDC but it is used for only downlink part. 

In case of approach 1, RAN2 should clarify such that the mandatory inclusion of  supportedBandwidthCombinationSetIntraENDC is only for the case where the UE supports intra-band EN-DC with inter-band CA component in both downlink and uplink. In addition, it should be clarified. 
[bookmark: pro3]Proposal 3: if RAN4 conclude to go with approach 1,  RAN2 agree that it is mandatory if the band combination is an intra-band (NG)EN-DC/NE-DC combination with additional inter-band NR/LTE CA component in both downlink and uplink.

	supportedBandwidthCombinationSetIntraENDC
Defines the supported bandwidth combination for the band combination set as defined in the TS 38.101-3 [4]. For intra-band (NG)EN-DC with additional inter-band CA component(s) of LTE and/or NR, the field defines the bandwidth combinations for the intra-band (NG)EN-DC component. For intra-band NE-DC with additional inter-band CA component(s) of LTE and/or NR, the field defines the bandwidth combinations for the intra-band NE-DC component. 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 the TS 38.101-3 [4]. The leading / leftmost bit (bit 0) corresponds to the Bandwidth Combination Set 0, the next bit corresponds to the Bandwidth Combination Set 1 and so on. It is mandatory if the band combination is an intra-band (NG)EN-DC/NE-DC combination with additional inter-band NR/LTE CA component in both downlink and uplink. If the band combination is an intra-band (NG)EN-DC/NE-DC combination with additional inter-band NR/LTE CA component in downlink or uplink only, the field is absent and the UE supports bandwidth combination set as defined in TS38.101-3 [4]. 
	BC
	CY
	N/A
	N/A



In case of approach 2, RAN2 needs to clarify that the definition of intra-band EN-DC should be based on either downlink or uplink whichever supports intra-band portion. In addition, supportedBandwidthCombinationSetIntraENDC should be applied to downlink or uplink which has intra-band EN-DC portion. 
[bookmark: pro4]Proposal 4: if RAN4 conclude to go with approach 2,  RAN2 agree that it is mandatory if the band combination is an intra-band (NG)EN-DC/NE-DC combination with additional inter-band NR/LTE CA component in at least downlink or uplink.
	[bookmark: _Hlk60729192]supportedBandwidthCombinationSetIntraENDC
[bookmark: _Hlk60729352]Defines the supported bandwidth combination for the band combination set as defined in the TS 38.101-3 [4]. For intra-band (NG)EN-DC with additional inter-band CA component(s) of LTE and/or NR, the field defines the bandwidth combinations for the intra-band (NG)EN-DC component. For intra-band NE-DC with additional inter-band CA component(s) of LTE and/or NR, the field defines the bandwidth combinations for the intra-band NE-DC component. 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 the TS 38.101-3 [4]. The leading / leftmost bit (bit 0) corresponds to the Bandwidth Combination Set 0, the next bit corresponds to the Bandwidth Combination Set 1 and so on. It is mandatory if the band combination is an intra-band (NG)EN-DC/NE-DC combination with additional inter-band NR/LTE CA component in at least downlink or uplink. It is applied for the corresponding downlink or uplink supporting intra-band (NG)EN-DC/NE-DC combination.  
	BC
	CY
	N/A
	N/A




Conclusion
In this contribution, we discussed potential RAN2 changes to clarify BCS reporting requirement for intra-band EN-DC band combinations considering possible RAN4 feedback. Based on the discussion, we provide following  proposals. 
Proposal 1: RAN2 confirms that the inclusion of supportedBandwidthCombinationSetIntraENDC doesn’t mandate the support of intra-band EN-DC in both downlink and uplink if RAN4 allows different band combination in downlink and uplink. 
Proposal 2: there is no need to clarify the different support of intra-band EN-DC in UL and DL in RAN2 specification.
Proposal 3: if RAN4 conclude to go with approach 1,  RAN2 agree that it is mandatory if the band combination is an intra-band (NG)EN-DC/NE-DC combination with additional inter-band NR/LTE CA component in both downlink and uplink.
Proposal 4: if RAN4 conclude to go with approach 2,  RAN2 agree that it is mandatory if the band combination is an intra-band (NG)EN-DC/NE-DC combination with additional inter-band NR/LTE CA component in at least downlink or uplink.
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Annex A: RAN LS
	· For RAN4:
· A) Clarify if higher order (i.e. those band combinations which the UE indicates support for explicitly in UE capability signalling) EN-DC band combinations with a common band on the LTE and NR side such as DC_2A-7A-7A-66A-n66A and DC_2A-71A_n71A need to report a BCS for intra-band EN-DC (as defined in 38.101-3, section 5.3B.1), even if the UE doesn’t support the intra-band UL configurations DC_66A_n66A or DC_71A_n71A respectively. If the UE does not report the EN-DC BCS for such a combination, what can the network assume about the configuration limitations for the common bands (e.g. LTE band 71 and NR band n71) in the combination? 
· B) Resolve the general question of classification of intra-band EN-DC band combinations according to UL support. If the UE doesn't support UL on intra-band EN-DC part of a band combination, is band combination classified as "intra-band EN-DC band combination"? 
· C) Indicate the RAN4 understanding on A) and B) to RAN2 by the end of the first meeting week of RAN4#98e (to allow RAN2 to finalize their work).
· D) Agree (if necessary) CRs taking the conclusions of A) and B) into account.

· For RAN2:
· 1) Clarify based on RAN4 feedback to A) and B), the usage of "intra-band EN-DC combinations with inter-band components" (A) and "intra-band EN-DC" (B) in RAN2 specifications.
· 2) Agree (if necessary) CRs taking the conclusions of A), B) and 1) into account.






