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Introduction
During the last RAN plenary, following topics were shown as open items for this topic [1]. These topics need to be discussed to wrap up the core requirements of this topic. 
	FR2 inter-band CA RRM
· The interruption requirements for CBM UE.
· The scheduling restrictions and measurement restrictions due to incorrect network configuration
· The unknown SCell activation requirement for CBM UE in case2.
· 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.
· Note: In case the requirements for CBM are not finalized in RAN4 #96e, no Rel-16 requirements will be introduced.



We discuss some of these requirements in this contribution.
Discussion
General Requirements for CBM UEs

RAN4 RRM session is discussing MRTD and MTTD requirements in FR2 inter band CA for CBM UEs in a separate thread.
Apart from MRTD/MTTD requirements, for a UE to use a common beam across two FR2 bands, there are a few additional conditions that the cells of these two bands should satisfy.
1. the gNBs of the two cells need to be co-located.
· During the last meeting, companies were discussing to down-select between 260 ns and 3 us as the MRTD for CBM UEs. Both these MRTD values assume co-located cells.
2. The gNBs of the two cells should use the same TCI state and UL spatial relationship at the same time. 
· If the gNBs do not use the same TCI state and UL spatial relationship, UE will not be able to use the same beam to receive and transmit from the two cells simultaneously.

Observation 1: During the last meeting, companies discussed to down-select between 260 ns and 3 us as the MRTD for CBM UEs. Both these MRTD values assume co-located cells for CBM UEs.

Observation 2: If the gNBs across different bands in FR2 inter band CA do not use the same TCI state and UL spatial relationship for CBM UEs, UE will not be able to use the same beam to simultaneously receive and transmit from them.

Proposal 1: The RRM requirements for CBM UEs are defined assuming same co-location, TCI state and UL spatial relationship requirements as intra-band requirements.
Interruption Requirements For CBM UEs

We have had the following agreement during the last meeting [2]
	For a FR2 inter-band CA combination with using independent beam management, the existing interruption requirements for inter-band CA can be applied.
The following options are considered on how to define the interruption requirements for FR2 inter-band CA for CBM UE.
· Option 1: the existing interruption requirements of intra-band CA can be applied.
· Option 2: the interruption requirements can be defined as the current interruption with adding a SMTC duration which is the longest SMTC duration among all the serving cells in this FR2 band pair.
· Option 3: RAN4 RRM need feedback on the RF architectures of common beam UEs from RF session, e.g. in different band combinations.
Note: a CBM UE is a UE capable of common beam management for FR2 inter-band CA. And an IBM UE is a UE capable of independent beam management for FR2 inter-band CA.



If UE uses same RF chain to operate in FR2 inter-band CA with common beam management (CBM), the existing interruption requirements of intra-band CA will be needed for the UE.
Whether UE uses same or different RF chains to operate in FR2 inter-band CA with common beams will be up to UE implementation. The requirements should be defined so that UE can satisfy the requirements with both implementations. Since, interruption requirements of intra-band CA are more conservative than those of inter-band CA, we propose to apply these to define the interruption requirements of inter-band CA with common beams.
Observation 3: If UE uses same RF chain to operate in FR2 inter-band CA with common beam management (CBM), the existing interruption requirements of intra-band CA will be needed for the UE.
Observation 4: Whether UE uses same or different RF chains to operate in FR2 inter-band CA with common beams will be up to UE implementation. The requirements should be defined so that UE can satisfy the requirements with both implementations.
Proposal 2: For a FR2 inter-band CA combination with using common beam management, the existing interruption requirements of intra-band CA can be applied.
Unknown SCell Activation Requirement for CBM UEs in Case 2
We have had the following agreement during the last meeting [2]
	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 CBM UEs in the Case 2, if the target SCell is known, the existing known SCell requirement in the case 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” shall be applied.
· For CBM UEs in the Case 2, if the target SCell is unknown, FFS the SCell activation delay requirements.
· Option 1: the existing SCell activation delay requirements for FR1+FR2 CA without L1-RSRP measurement delay can be reused.
· Other options are not precluded.



RAN4 agreed to the following in a previous meeting [3]:
	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 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




L1-RSRP report is not needed in case 2 because network has the knowledge of beam information in FR2 inter band CA for CBM UEs.
The scaling of 8 will also not be necessary, since UE could apply the same RX beam as that applied in PCell or PSCell in FR2.

Observation 5: In case 2 for unknown SCells with CBM,
· L1-RSRP report is not needed because network has the knowledge of beam information in FR2 inter band CA for CBM UEs.
· The scaling of 8 will also not be necessary, since UE could apply the same RX beam as that applied in PCell or PSCell in FR2.
RAN4 has not yet defined power imbalance requirements in FR2 inter band CA with CBM UEs. Hence, AGC settling time of 2 samples is needed for CBM UEs in case 2.
Observation 6: RAN4 has not yet defined power imbalance requirements in FR2 inter band CA with CBM UEs. Hence, AGC settling time of 2 samples is needed in case 2 for unknown SCells.
In a separate contribution, we show that an MRTD of 260 ns is needed for CBM UEs in Rel-16. With this MRTD and since UE is using the same beam to receive both the band containing PCell/PSCell and the band where SCell is being activated, UE does not need additional time to search the cell. 
Observation 7: If MRTD is 260 ns for CBM UEs; cell search time is not needed for unknown SCell activation in case 2.
Even if MRTD is 260 ns for CBM UEs, if UE uses independent time tracking loop to receive FR2 inter band CA, UE will need fine time tracking delay. Whether UE uses same time tracking loop or independent time tracking loop to receive FR2 inter band CA with CBM UEs is up to UE implementation and the requirement should satisfy both implementations. Hence, fine tracking delay is needed for case 2.
Observation 8: if UE uses independent time tracking loop to receive FR2 inter band CA with CBM, UE will need fine time tracking delay for unknown SCell activation in case 2.
Proposal 3: The unknown SCell activation delay in case 2 with CBM should allow,
· 2 samples for AGC settling time.
· No sample for cell search time if MRTD is 260 ns
· Fine time tracking delay

Proposal 4:
If MRTD is 260 ns and proposal 1 is agreeable, the unknown SCell activation delay in case 2 with CBM is shown below:
If the target SCell is unknown to UE and semi-persistent CSI-RS is used for CSI reporting, 
, then Tactivation_time is:

-	8ms+2*Trs  + Tuncertainty_MAC + THARQ + TFineTiming
If the target SCell is unknown to UE and periodic CSI-RS is used for CSI reporting, then Tactivation_time is:
-	3ms + 2*Trs +max {(THARQ + Tuncertainty_MAC + TFineTiming  + 5ms), (Tuncertainty_RRC + TRRC_delay)}.

Conclusion

Observation 1: During the last meeting, companies discussed to down-select between 260 ns and 3 us as the MRTD for CBM UEs. Both these MRTD values assume co-located cells for CBM UEs.

Observation 2: If the gNBs across different bands in FR2 inter band CA do not use the same TCI state and UL spatial relationship for CBM UEs, UE will not be able to use the same beam to simultaneously receive and transmit from them.

Observation 3: If UE uses same RF chain to operate in FR2 inter-band CA with common beam management (CBM), the existing interruption requirements of intra-band CA will be needed for the UE.
Observation 4: Whether UE uses same or different RF chains to operate in FR2 inter-band CA with common beams will be up to UE implementation. The requirements should be defined so that UE can satisfy the requirements with both implementations.
Observation 5: In case 2 for unknown SCells with CBM,
· L1-RSRP report is not needed because network has the knowledge of beam information in FR2 inter band CA for CBM UEs.
· The scaling of 8 will also not be necessary, since UE could apply the same RX beam as that applied in PCell or PSCell in FR2.
Observation 6: RAN4 has not yet defined power imbalance requirements in FR2 inter band CA with CBM UEs. Hence, AGC settling time of 2 samples is needed in case 2 for unknown SCells.
Observation 7: If MRTD is 260 ns for CBM UEs; cell search time is not needed for unknown SCell activation in case 2.
Observation 8: if UE uses independent time tracking loop to receive FR2 inter band CA with CBM, UE will need fine time tracking delay for unknown SCell activation in case 2.
Proposal 1: The RRM requirements for CBM UEs are defined assuming same co-location, TCI state and UL spatial relationship requirements as intra-band requirements.
Proposal 2: For a FR2 inter-band CA combination with using common beam management, the existing interruption requirements of intra-band CA can be applied.
Proposal 3: The unknown SCell activation delay in case 2 with CBM should allow,
· 2 samples for AGC settling time.
· No sample for cell search time if MRTD is 260 ns
· Fine time tracking delay
Proposal 4:
If MRTD is 260 ns and proposal 1 is agreeable, the unknown SCell activation delay in case 2 with CBM is shown below:
If the target SCell is unknown to UE and semi-persistent CSI-RS is used for CSI reporting, 
, then Tactivation_time is:

-	8ms+2*Trs  + Tuncertainty_MAC + THARQ + TFineTiming
If the target SCell is unknown to UE and periodic CSI-RS is used for CSI reporting, then Tactivation_time is:
-	3ms + 2*Trs +max {(THARQ + Tuncertainty_MAC + TFineTiming + 5ms), (Tuncertainty_RRC + TRRC_delay)}.
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