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1 Introduction
This document discusses the problem with the RAN2 CRs R2-2002390 & R2-2002127 which results in UEs requiring to report intra-band EN-DC BWCS even when the UE does not intend to support the intra-band EN-DC. Instead, UE are designed to operate with inter-band EN-DC only.
The issue was discussed in RAN2 #112e e-meeting with a short email discussion done after the meeting [1].
2 Discussion

RAN2 introduced CRs R2-2002390 & R2-2002127 which were based on the assumption that intra-band EN-DC can have additional inter-band EN-DC components. And in such a case, the UE is required to provide the intra-band EN-DC BWCS, as the larger inter-band EN-DC is an optional addition to the intra-band EN-DC.

The changes are pasted here from the specification for easy reference from TS 38.306.

	supportedBandwidthCombinationSet

Defines the supported bandwidth combination for the band combination set as defined in the TS 38.101-1 [2], TS 38.101-2 [3] and TS 38.101-3 [4]. For NR CA, NR-DC, and intra-band EN-DC with additional inter-band NR CA component, the field defines the bandwidth combinations for the NR part of the band combination. For intra-band EN-DC without additional inter-band NR and LTE CA component, the field indicates the supported bandwidth combination set applicable to the NR and LTE band combinations. 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 38.101-1 [2], TS 38.101-2 [3] and 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 has more than one NR carrier (at least one SCell in an NR cell group) or is an intra-band EN-DC combination without additional inter-band NR and LTE CA component or both.
	BC
	CY
	No
	No

	supportedBandwidthCombinationSetIntraENDC

Defines the supported bandwidth combination for the band combination set as defined in the TS 38.101-3 [4]. For intra-band EN-DC with additional inter-band NR/LTE CA component, the field defines the bandwidth combinations for the intra-band EN-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 EN-DC combination with additional inter-band NR/LTE CA component.
	BC
	CY
	No
	No


Observation 1: The reporting of the supportedBandwidthCombinationSetIntraENDC is mandatory for an intra-band EN-DC combination with an additinal inter-band NR/LTE CA component.
RAN4 has introduced many inter-band EN-DC combinations which also have intra-band LTE/NR carriers, however  the support of intra-band EN-DC is optional and there can be UEs which just support the inter-band EN-DC without the support of intra-band EN-DC combination within the inter-band EN-DC combination.
To better describe this, we would like to point to the RAN4 definitions of EN-DC as defined in 38.101-3 sections 5.5B.2, 5.5B.3 and 5.5B.4. 

·  5.5B.2 and 5.5B.3 lists all Intra-band EN-DC combos and by definition they are composed of only 1 operating band, the same band on LTE and NR. Both DL and UL are part of the EN-DC configuration.
· Every other combination (that have more than one band) is listed under Inter-band EN-DC
If we take the example of the DC combination DC_2A-7A-7A-66A_n66A (which is an inter-band EN-DC combination), the only intra-band EN-DC component that is possible from this combo per 38.101-3 spec (table 5.5B.3-1 ) is DC_66A_n66A with UL EN-DC also defined by DC_66A_n66A. Both DL and UL must be taken into consideration.

Table 5.5B.3-1: Intra-band non-contiguous EN-DC configurations
	EN-DC

configuration

	Uplink EN-DC

configuration

(NOTE 1)
	Single UL allowed


	DC_2A_n2A

	DC_2A_n2A5
	Yes5

	DC_3A_n3A
	DC_3A_n3A2
	Yes2

	DC_5A_n5A

	DC_5A_n5A5
	Yes5

	DC_7A_n7A6
	DC_7A_n7A5
	Yes5

	DC_41A_n41A3
DC_41C_n41A3
DC_41D_n41A3
	DC_41A_n41A

	Yes4

	DC_48A_n48A3
	DC_48A_n48A5
	Yes5

	DC_48A_(n)48AA3
	DC_(n)48AA5
DC_48A_n48A5
	Yes5

	DC_48A-48A_n48A3
	DC_48A_n48A5
	Yes5

	DC_48C_n48A3
	DC_48A_n48A5
	Yes5

	DC_48D_n48A3
	DC_48A_n48A5
	Yes5

	DC_66A_n66A
	DC_66A_n66A5
	Yes5

	NOTE 1:
Uplink EN-DC configurations are the configurations supported by the present release of specifications.

NOTE 2:
Only single switched UL is supported in Rel.15

NOTE 3:
The minimum requirements only apply for non-simultaneous Tx/Rx between all carriers.

NOTE 4:
Single UL allowed due to potential emission issues, not self-interference.

NOTE 5:
Only single switched UL is supported.

NOTE 6: 
Requirements in this specification apply for NR SCS of 15 kHz only.


	


If the intra-band EN-DC portion is DC_66A_n66A, the inter-band LTE CA portion can only be DC_2A-7A-7A-66A and the PCell must be on LTE band 66A to fulfill the intra-band EN-DC requirement.
 
Regardless of whether UE reports support for DC_2A-7A-7A-66A_n66A (where the bold indicates where the UL is supported) or not, RAN2 CR mandates IE:supportedBandwidthCombinationSetIntraENDC to be sent. 
This mandatory signaling does not make sense in a scenario where the UE does not implement DC_66A_n66A and as such, this EN-DC sub-combo is not a valid fallback as per the fallback definition in [1] section 3.1 “a band combination that would result from another band combination by releasing at least one SCell or uplink configuration of SCell, or SCG”.

Table 1 summarizes the current RAN2 and expected interpretation.

Table 1
	Combo #
	Combo (bold indicates where the UL is supported)
	Current RAN2 Interpretation
	Expected Interpretation

	1
	DC_2A-7A-7A-66A_n66A
	intra-band EN-DC with additional inter-band CA component(s) of LTE
	inter-band EN-DC

	2
	DC_2A-7A-7A-66A_n66A
	intra-band EN-DC with additional inter-band CA component(s) of LTE
	inter-band EN-DC

	3
	DC_2A-7A-7A-66A_n66A
	intra-band EN-DC with additional inter-band CA component(s) of LTE
	intra-band EN-DC with additional inter-band CA component(s) of LTE

	4
	DC_2A-7A-66A_n7A-n66A
	intra-band EN-DC with additional inter-band CA component(s) of LTE and NR
	intra-band EN-DC with additional inter-band CA component(s) of LTE and NR

	5
	DC_2A-7A-66A_n7A-n66A
	intra-band EN-DC with additional inter-band CA component(s) of LTE and NR
	intra-band EN-DC with additional inter-band CA component(s) of LTE and NR


Similar reasoning should also apply for intra-band contiguous EN-DC combinations.

As far as we know there is no UE that has implemented any intra-band EN-DC combination when single switch uplink is required but there are UE’s that have implemented combos like 1 and 2 in table 1. 
As a result, RAN2 CR’s prevents combos 1 and 2 from being configured on already deployed devices when only combo 3 should be affected. 

Observation 2: The current RAN2 CRs unnecessarily impose constraints on deployed UE’s only supporting the inter-band EN-DC and future UEs which do not intend to support the intra-band EN-DC portion of the bigger combination
We think the solution to this issue is simple if we can define what constitutes an intra-band EN-DC with inter-band components, as the RAN2 CRs point to this.

In our view, if the UE actually supports the intra-band EN-DC and can additionally support the larger inter-band EN_DC, then the UE and the NW can view the DC combination as an intra-band EN-DC with inter-band components and the mandatory requirement of reporting the intra-band EN-DC BWCS applies.

Proposal 1:  RAN plenary to request RAN4 and RAN2 to work jointly on the solution by RAN #91 that resolves the legacy UE issue and prevents combos from being blocked. 
3
Conclusions

Observation 1: The reporting of the supportedBandwidthCombinationSetIntraENDC is mandatory for an intra-band EN-DC combination with an additinal inter-band NR/LTE CA component.
Observation 2: The current RAN2 CRs unnecessarily impose constraints on deployed UE’s only supporting the inter-band EN-DC and future UEs which do not intend to support the intra-band EN-DC portion of the bigger combination.
Proposal 1:  RAN plenary to request RAN4 and RAN2 to work jointly on the solution by RAN #91 that resolves the legacy UE issue and prevents combos from being blocked.
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