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1. Introduction
At the last RAN4 #94-e-Bis meeting, FR2 inter-band CA requirement was discussed and WF was agreed [1]. In this contribution, we propose our views on each remaining issue.
2. Discussion
2.1. Objective scenario for the RRM requirements for FR2 inter-band CA
The agreement of previous meeting about scenario description is as follows:The RRM requirements for FR2 inter-band CA scenario shall be defined based on the following principles:
· RRM requirements work for FR2 inter-band CA should be aligned with the deployments, scenarios, band combinations and RF architectures discussed for release 16 for FR2 inter-band CA in the RF session.
· For FR2 inter-band CA for common beam and independent beam, UE should begin with understanding which scenarios can be supported with common beams and which will need independent beams. The corresponding requirements for common and independent beams can then be derived.

According to the RF session WF [2], network does not assume common beam UE supports non-co-located deployment. Therefore inter-band CA requirement for FR2 assumes co-located scenario at least if UE uses common beam.
Proposal 1: Inter-band CA requirement for FR2 assumes co-located scenario at least if UE uses common beam.
2.2. Interruption requirements with common beam
According to WF [1], there is a remaining issue of interruption requirement with common beam as follows:For a FR2 inter-band CA combination with using common beam management, FFS whether the existing interruption requirements for inter-band CA can be applied.
· RF inputs on RF architectures for FR2 inter-band CA combination with using common beam management are required. 
· If the separate RF chains are assumed for FR2 inter-band CA combination with using common beam management, the existing interruption requirements of inter-band CA can be applied.
· If the same RF chain is assumed for FR2 inter-band CA combination with using common beam management, FFS whether the existing interruption requirements of intra-band CA can be applied.

According to Proposal 1, the deployment assumption is co-location for UE using common beam. Under this assumption, if the same RF chain is assumed, the situation is equivalent to intra-band CA case, i.e. UE can receive signals of each band but cannot process in parallel. Therefore the existing interruption requirements of intra-band CA for FR2 can be applied.
Proposal 2: If the same RF chain is assumed for FR2 inter-band CA combination with using common beam management, the existing interruption requirements of intra-band CA can be applied.
2.3. Beam management requirements with common beam
According to WF [1], there is a remaining issue of beam management requirements with common beam as follows:RAN4 needs to study whether UE is necessary to perform BFD/CBD measurements on SCell.
· Option 1:The BFD/CBD on SCell is not necessary, because the beam management can rely on the PCell which the common beam is applied as it for the SCell.
· Option 2: Others.

According to Proposal 1, the deployment assumption is co-location for UE using common beam. Therefore beam management can rely on the PCell.
Proposal 3: The BFD/CBD on SCell is not necessary, because the beam management can rely on the PCell which the common beam is applied as it for the SCell.
2.4. Scheduling restriction requirements with independent beam
According to WF [1], there is a remaining issue of scheduling restriction requirements with independent beam as follows:Scheduling restriction requirements for FR2 inter-band CA combination with independent beam
· Option 1:
· There are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band.
· The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is no scheduling restriction if UE uses independent beam.
· Option 2:
· No scheduling restriction from UE RX beam perspective, but further discussion is needed from the perspective of different numerologies and collision between UL and DL transmission.

The difference of numerology between two bands should not be related to the scheduling restriction in this case because the situation is same as FR1 + FR2 inter-band CA. Therefore, there are no scheduling restriction even if different numerology is used in each band. Option 1 is suitable. 
Proposal 4: There are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band. The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is no scheduling restriction if UE uses independent beam.
2.5. Measurement restriction requirements with common beam
According to WF [1], there is a remaining issue of measurement restriction requirements with common beam as follows:Measurement restriction requirement for FR2 inter-band CA combination with common beam
· The measurement restriction requirements due to RLM/BFD/CBD/L1-RSRP measurements being performed on different FR2 bands need to be introduced for FR2 inter-band CA if UE uses common beam.
· Option 1:
· There are no measurement restriction if following conditions are satisfied:
· Transmission points of each FR2 band are co-located.
· FFS whether QCL type D between measurement resources of each band is needed.
· Time domain allocation of each measurement RS is partially or fully overlapped.
· Option 2:
· The existing measurement restriction requirements for FR2 shall be extended to serving cells in different bands.
· Others

Based on Proposal 1, 2 and 3, FR2 inter-band CA with common beam case can be equated with intra-band CA. Thus measurement restriction requirement for FR2 in the current spec can be applicable. In the current spec, there are 3 no measurement restriction cases as follows.
================
8.1.3.3	Measurement restrictions for CSI-RS based RLM
[…]
For FR2, when the CSI-RS for RLM measurement on one CC is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement on the same CC or different CCs in the same band,
-	In the following cases, UE is required to measure one of but not both CSI-RS for RLM and the other CSI-RS. Longer measurement period for CSI-RS based RLM is expected, and no requirements are defined.
-	The CSI-RS for RLM or the other CSI-RS in a resource set configured with repetition ON, or 
-	The other CSI-RS is configured in q1 and beam failure is detected, or
-	The two CSI-RS-es are not QCL-ed w.r.t. QCL-TypeD, or the QCL information is not known to UE,
-	Otherwise, UE shall be able to measure the CSI-RS for RLM without any restriction.
[…]
8.5.3.3	Measurement restrictions for CSI-RS beam failure detection
[…]
For FR2, when the CSI-RS for BFD measurement on one CC is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement on the same CC or different CCs in the same band,
-	In the following cases, UE is required to measure one of but not both CSI-RS for BFD measurement and the other CSI-RS. Longer measurement period for CSI-RS based BFD measurement is expected, and no requirements are defined.
-	The CSI-RS for BFD measurement or the other CSI-RS in a resource set configured with repetition ON, or 
-	The other CSI-RS is configured in set [image: ] and beam failure is detected, or
-	The two CSI-RS-es are not QCL-ed w.r.t. QCL-TypeD, or the QCL information is not known to UE,
-	Otherwise, UE shall be able to measure the CSI-RS for BFD measurement without any restriction.
[…]
9.5.5.2	Measurement restriction for CSI-RS based L1-RSRP
[…]
For FR2, when the CSI-RS for L1-RSRP measurement on one CC is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement on the same CC or different CCs in the same band,
-	In the following cases, UE is required to measure one of but not both CSI-RS for L1-RSRP measurement and the other CSI-RS. Longer measurement period for CSI-RS based L1-RSRP measurement is expected, and no requirements are defined.
-	The CSI-RS for L1-RSRP measurement or the other CSI-RS in a resource set configured with repetition ON, or 
-	The other CSI-RS is configured in q1 and beam failure is detected, or
-	The two CSI-RS-es are not QCL-ed w.r.t. QCL-TypeD, or the QCL information is not known to UE,
-	Otherwise, UE shall be able to measure the CSI-RS for L1-RSRP measurement without any restriction.
[…]
================
At least these cases can be applicable for FR2 inter-band CA combination with common beam. Additionally since SCS may be different between each band, simultaneousRxDataSSB-DiffNumerology capability support may be needed.
Proposal 5: The existing measurement restriction exception for FR2 can be applicable for FR2 inter-band CA with common beam case on condition that each transmission point are co-located. If SCS is different between each band, simultaneousRxDataSSB-DiffNumerology capability support is needed.
2.6. SCell activation delay requirements
According to WF [1], there is a remaining issue of SCell activation delay requirements as follows:SCell activation requirement for case 2: SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR2
· For FR2 inter-band CA combination with independent beam. 
· The existing requirement of “SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” can be applied.
· For FR2 inter-band CA combination with common beam. 
· The existing requirement of “SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” cannot be applied.
· The SCell activation delay for case 2 can be studied from the following aspects:
· Whether AGC settling time need to be included.
· Whether cell search time need to be included.
· Whether fine timing tracking delay need to be included.

In common beam case, all three aspects shall be included but all delay shall be same as the existing requirement specified as PSCell addition delay, i.e. AGC setting time and cell search time is defined as Tsearch, and fine timing tracking delay is defined as T∆.
Proposal 6: SCell activation delay for the cell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR2 with common beam shall include AGC setting time, cell search time, and fine timing tracking delay and they shall be based on the existing requirement of PSCell addition delay.
3. Conclusion
In this contribution, we proposed our views on inter-band CA requirement for FR2 UE measurement capability of independent Rx beam and/or common beam.
Proposal 1: If UE uses common beam, only co-located scenario is supported.
Proposal 2: If the same RF chain is assumed for FR2 inter-band CA combination with using common beam management, the existing interruption requirements of intra-band CA can be applied.
Proposal 3: The BFD/CBD on SCell is not necessary, because the beam management can rely on the PCell which the common beam is applied as it for the SCell.
Proposal 4: There are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band. The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is no scheduling restriction if UE uses independent beam.
Proposal 5: The existing measurement restriction exception for FR2 can be applicable for FR2 inter-band CA with common beam case on condition that each transmission point are co-located. If SCS is different between each band, simultaneousRxDataSSB-DiffNumerology capability support is needed.
Proposal 6: SCell activation delay for the cell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR2 with common beam shall include AGC setting time, cell search time, and fine timing tracking delay and they shall be based on the existing requirement of PSCell addition delay.
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