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1	Introduction 

Configurations for inter-band CA and NR-DC between FR1 and FR2 have been introduced since Rel-15. For FR1 within the configuration, only single carrier is supported. For FR2 within the configuration, single carrier and UL MIMO are supported in Rel-15, and from Rel-16 onward, CA is also supported. Since for inter-band combinations between FR1 and FR2, UL RF requirements are independently specified for FR1 and FR2, and UL MIMO in FR1 has been supported since Rel-15, and yet many existing UEs are already capable of supporting FR1 UL MIMO under inter-band CA or NR-DC between FR1 and FR2 where the feature is also supported by the current RAN2 signaling design, it would be desired to explicitly enable the FR1 UL MIMO feature in inter-band CA and NR-DC between FR1 and FR2 without resorting the new feature introduction process via a new work item. In RAN4 #110 meeting, we made a proposal that the missing FR1 UL MIMO feature in inter-band CA and NR-DC between FR1 and FR2 in RAN4 specifications was a RAN4 oversight since Rel-15 and the feature can be added via Cat F/A CRs without the need of a new work item [1]. Though it was generally agreeable that the FR1 UL MIMO feature can be added to inter-band CA and NR-DC between FR1 and FR2 without going through the new feature introduction process, a concern was also raised that the current specifications have been written in such way that the UE maximum output power is required to explicitly indicate the features such as single carrier, CA, and UL MIMO which could become quite cumbersome if more UL features would be supported. In this contribution, we propose to revise the current RAN4 specifications for inter-band CA between FR1 and FR2 by replacing the explicit feature indication in UE maximum output power sub-clause with a general referencing to FR1 and FR2 specifications respectively such that all the existing independent UL features between FR1 and FR2 can be implicitly supported.     
2 Discussion

Configurations for inter-band CA and NR-DC between FR1 and FR2 have been introduced since Rel-15.  However, as the current specifications have been written in such way that the UE maximum output power is required to explicitly indicate the features such as single carrier, CA, and UL MIMO, as shown in the following excerpt captured from TS 38.101-3 [2], for FR1 within the configuration, only single UL carrier without UL MIMO can be supported.
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Observation 1: For inter-band CA and NR-DC between FR1 and FR2, there is no explicit indication on UL MIMO support for FR1 carrier within the configurations in the current RAN4 specifications.

Considering that for inter-band combinations between FR1 and FR2, UL RF requirements are independently specified for FR1 and FR2, and UL MIMO in FR1 has been supported since Rel-15, and yet many existing UEs are already capable of supporting FR1 UL MIMO under inter-band CA or NR-DC between FR1 and FR2 where the feature is also supported by the current RAN2 signaling design, it would be desired to explicitly enable the FR1 UL MIMO feature in inter-band CA and NR-DC between FR1 and FR2 without resorting the new feature introduction process via a new work item. 

Observation 2: For inter-band combinations between FR1 and FR2, UL RF requirements are independently specified for FR1 and FR2.

Observation 3: Many existing UEs are already capable of supporting FR1 UL MIMO under inter-band CA or NR-DC between FR1 and FR2 where the feature is also supported by the current RAN2 signaling design.

In RAN4 #110 meeting, we made a proposal that the missing FR1 UL MIMO feature in inter-band CA and NR-DC between FR1 and FR2 in RAN4 specifications was a RAN4 oversight since Rel-15 and the feature can be added via Cat F/A CRs without the need of a new work item [1] which was generally agreeable. However, the proposed simple specifications revision in the same contribution as shown below to add FR1 UL MIMO support had instigated the concern that the individual feature referencing to the corresponding sub-clauses in technical specifications could become quite cumbersome if more UL features would be supported.

For inter-band NR CA in FR1 and FR2 combined, the UE shall meet each transmitter power requirement specified in clause 6.2.1 and clause 6.2D.1 of TS 38.101-1 [2] for NR single carrier and UL MIMO and clause 6.2.1 and clause 6.2D.1D of TS 38.101-2 [3] for NR single carrier and UL-MIMO independently.       

Observation 4: In current RAN4 specifications for inter-band CA between FR1 and FR2 UE maximum output power, the individual feature referencing to the corresponding sub-clauses in technical specifications could become quite cumbersome if more UL features would be supported.

For example, if UL CA and Tx diversity would also be supported in FR1 within the configuration, the current way of specifications writing would be revised as below,

For inter-band NR CA in FR1 and FR2 combined, the UE shall meet each transmitter power requirement specified in clause 6.2.1, 6.2A.1, 6.2D.1, and clause 6.2G.1 of TS 38.101-1 [2] for NR single carrier, CA, UL MIMO, and Tx diversity and clause 6.2.1 and clause 6.2D.1D of TS 38.101-2 [3] for NR single carrier and UL-MIMO independently.       

Since the current way of specifications writing would become rather cumbersome if more UL features would be added to the configuration, and that technically all the existing FR1 and FR2 UL features can be supported within the configuration without the need of introducing new RF requirement, we propose to revise the current RAN4 specifications for inter-band CA between FR1 and FR2 by replacing the explicit feature indication in UE maximum output power sub-clause with a general referencing to FR1 and FR2 specifications respectively as shown below such that all the existing independent UL features between FR1 and FR2 can be implicitly supported.

For inter-band NR CA in FR1 and FR2 combined, the UE shall meet each transmitter power requirement specified in clause 6.2.1 of TS 38.101-1 [2] for NR single carrier and clause 6.2.1 and clause 6.2.1D of TS 38.101-2 [3] for NR single carrier and UL-MIMOeach frequency range independently.       
 
Proposal 1: Revise the current RAN4 specifications for inter-band CA between FR1 and FR2 by replacing the explicit feature indication in UE maximum output power sub-clause with a general referencing to FR1 and FR2 specifications respectively such that all the existing independent UL features between FR1 and FR2 can be implicitly supported.

Though FR1 UL MIMO feature has been introduced since Rel-15, in the consideration that the Rel-15 specifications should have been rather mature and stable, we propose to make the above specifications revision only starting from Rel-16.

Proposal 2: Make the above proposed specifications revision starting from Rel-16.

Based on the above two proposals, we also prepare a set of companion CRs in this meeting for consideration [3-5].     
3	Conclusion

In this contribution, we propose to revise the current RAN4 specifications for inter-band CA between FR1 and FR2 by replacing the explicit feature indication in UE maximum output power sub-clause with a general referencing to FR1 and FR2 specifications respectively such that all the existing independent UL features between FR1 and FR2 can be implicitly supported. We also prepare a set of companion CRs starting from Rel-16 in this meeting for consideration.

Observation 1: For inter-band CA and NR-DC between FR1 and FR2, there is no explicit indication on UL MIMO support for FR1 carrier within the configurations in the current RAN4 specifications.

Observation 2: For inter-band combinations between FR1 and FR2, UL RF requirements are independently specified for FR1 and FR2.

Observation 3: Many existing UEs are already capable of supporting FR1 UL MIMO under inter-band CA or NR-DC between FR1 and FR2 where the feature is also supported by the current RAN2 signaling design.

Observation 4: In current RAN4 specifications for inter-band CA between FR1 and FR2 UE maximum output power, the individual feature referencing to the corresponding sub-clauses in technical specifications could become quite cumbersome if more UL features would be supported.

Proposal 1: Revise the current RAN4 specifications for inter-band CA between FR1 and FR2 by replacing the explicit feature indication in UE maximum output power sub-clause with a general referencing to FR1 and FR2 specifications respectively such that all the existing independent UL features between FR1 and FR2 can be implicitly supported.

Proposal 2: Make the above proposed specifications revision starting from Rel-16.
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6.2A.1 UE maximum output power for CA

6.2A.1.1 Inter-band CA between FR1 and FR2

Table 6.2A.1.1-1: Void

For inter-band NR CA in FR1 and FR2 combined, the UE shall meet each transmitter power requirement specified in
clause 6.2.1 of TS 38.101-1 [2] for NR single carrier and clause 6.2.1, 6.2A.1 and clause 6.2.1D of TS 38.101-2 [3] for
NR single carrier, CA operation and UL-MIMO independently.




