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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
RAN has discussed the topic of BCS reporting of intra-band part of inter-band EN-DC, and LS [1] was sent to RAN4/RAN2 for further clarification. And the questions to RAN4 was captured below.

	RAN would request that, for RAN#91e, the following clarifications are done in RAN2 and RAN4:
· For RAN4:
· A) Clarify if higher order (i.e. those band combinations which the UE indicates support for explicitly in UE capability signaling) 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.



This paper discuss on these issues and hope to clarify in RAN4.

2 Discussion

The RAN LS mainly focus on two questions, 1st question is if the intra-band EN-DC just be supported by DL, does this UE will report the intra-band EN-DC BCS supported, 2nd question is whether this band combination can be clarified as intra-band EN-DC.
2.1 BCS clarification in RAN4
To answer these questions we need to understand better on the BCS defined in RAN4. If we look at the BCS tables defined in 38.101-3, it can be found that the DL EN-DC and UL EN-DC are mixed together in the same table as can be seen in figure 1. However, if we further look at the DL and UL configurations, it can be seen that the UL and DL configurations are different for some band combinations and the UL configurations are small than the DL configurations like the DC_(n)41CA highlighted below. And the BCS actually are defined based on DL (3CC) and no BCS information about UL. From this example it can be interpreted as the BCS defined actually is based on the DL EN-DC rather than the UL.
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Figure 1 BCS example in 38.101-3

Observation 1:    RAN4 BCS defined actually is based on the DL EN-DC rather than UL.


Then the following up question is “what is the BCS that can be supported by UL”. If we look into what LTE has defined, it can be seen that there is note to clarify the UL and DL bandwidth relations in 36.101, i.e. “For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal” as can be seen in Figure 2 and 3. It is clear in LTE that the UL bandwidth will follow DL BCS in the same CC. This important information unfortunately is missing in NR specifications which needs to be specified.
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Figure 2 UL bandwidth definition in LTE intra-band CA
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Figure 3 UL bandwidth definition in LTE intra-band CA

Observation 2:    There is note to clarify the UL and DL bandwidth relations in 36.101, i.e. “For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal”.

Observation 3:    In LTE the UL bandwidth will follow DL BCS in the same CC. This important information is missing in NR specifications.

Proposal 1:         It is proposed to specify LTE notes “For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal” in NR specifications to clarify the relation between UL and DL BCS.

2.2 Proposed answers

Therefore, the 1st question can be answered as below:

	· A) Clarify if higher order (i.e. those band combinations which the UE indicates support for explicitly in UE capability signaling) 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? 

Proposed Answer:
· Yes, this UE needs to report the BCS supported for the above DL intra-band EN-DC.




Regarding the 2nd question “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"”. It is clear that the intra-band EN-DC band combination is the case that UL and DL both are configured with intra-band EN-DC, meanwhile, the intra-band BCS needs to be reported even only DL supports intra-band EN-DC. Whether the current signaling needs to be updated is up to RAN2 decision.
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Observation 4:    Intra-band EN-DC band combination is the case that UL and DL are both configured with intra-band EN-DC.



Proposal 2:        It is proposed to reply RAN2/RAN as below:

	· A) Clarify if higher order (i.e. those band combinations which the UE indicates support for explicitly in UE capability signaling) 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? 

Proposed Answer:
· Yes, UE needs to report BCS supported for DL intra-band EN-DC even it doesn’t support intra-band UL configurations.

· 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"?
Proposed Answer:
· Intra-band EN-DC band combination is the case that UL and DL both are configured with intra-band EN-DC, but as reply to question A), the intra-band BCS needs to be reported even intra-band EN-DC is only supported by DL.




3 Conclusion

Observation 1:    RAN4 BCS defined actually is based on the DL EN-DC rather than UL.
Observation 2:    There is note to clarify the UL and DL bandwidth relations in 36.101, i.e. “For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal”.
Observation 3:    In LTE the UL bandwidth will follow DL BCS in the same CC. This important information is missing in NR specifications.

Proposal 1:         It is proposed to specify LTE notes “For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal” in NR specifications to clarify the relation between UL and DL BCS.

Observation 4:    Intra-band EN-DC band combination is the case that UL and DL are both configured with intra-band EN-DC.
Proposal 2:        It is proposed to reply RAN2/RAN as below:

	· A) Clarify if higher order (i.e. those band combinations which the UE indicates support for explicitly in UE capability signaling) 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? 

Proposed Answer:
· Yes, UE needs to report BCS supported for DL intra-band EN-DC even it doesn’t support intra-band UL configurations.

· 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"?
Proposed Answer:
· Intra-band EN-DC band combination is the case that UL and DL both are configured with intra-band EN-DC, but as reply to question A), the intra-band BCS needs to be reported even intra-band EN-DC is only supported by DL.
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1. Overall Description:
RAN4 has discussed the LS on BCS reporting and support for intra-band EN-DC band combinations, and get the following answers.
	· Question A) Clarify if higher order (i.e. those band combinations which the UE indicates support for explicitly in UE capability signaling) 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? 

RAN4 Answer:
· Yes, UE needs to report BCS supported for DL intra-band EN-DC even it doesn’t support intra-band UL configurations.

· Question 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"?

RAN4 Answer:
· Intra-band EN-DC band combination is the case that UL and DL both are configured with intra-band EN-DC, but as reply to question A), the intra-band BCS still needs to be reported even intra-band EN-DC is only supported by DL.



2. Actions:
To RAN WG2 group and TSG RAN:
ACTION: RAN4 respectfully ask RAN2 and RAN to take the above information into consideration.

3. Date of Next TSG WG RAN4 Meetings:
TSG WG RAN4 Meeting #98bis-e	April 12-20, 2021
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The CA Configuration refers to a combination of an operafing band and a CA bandwidth class specified in
Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of
all classes.

For each band combination, all combinations of indicated bandwidths belong to the set.

For the supported CC banduwidth combinations, the CC downlink and uplink bandwidths are equal..:

Uplink CA configurations are the configurations supported by the present release of specifications.

For TDD inter-band Carrier Aggregation only non-simultaneous Rx/Tx uplink CA configurations can be
supported by UE supporting corresponding DL CA configuration without simultaneous Rx/Tx. <

Voide

Power imbalance between downlink carriers on Band 20 and Band 28 is assumed to be within [6dB].

For the corresponding CA configuration, UE may not support Pcell transmissions in this E-UTRA band. «
8Rx Requirements are applicable for this band configuration if UE supports 8Rx. <
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FNOTE 1: The CA configuration refers to an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letier). Absence of a

CA bandwidth class for an operating band implies support of all classes.
NOTE 2: For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal.
NOTE 3: Uplink CA configurations are the configurations supported by the present release of specifications

NOTE 4: Restricted to E-UTRA operation when inter-band carrier aggregation is configured. The downlink operating band is paired with the uplink

operating band (external) of the carrier aggregation configuration that is supporting the configured Pcell
NOTE 5. 8Rx Requirements are applicable for this band configuration if UE supports 8Rx.





