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1.	Introduction
We present our views in the following structure.
1) Agreed requirements on FR2 Inter-band IBM UEs
2) Additional Test Coverage for IBM UEs supporting inter-band FR2 CA Requirements
2. 	Discussion
Agreed requirements on FR2 Inter-band IBM UEs
All agreements made for FR2 inter-band CA requirements are summarized below. Note that the agreements are reorganized/re-categorized and some parts are highlighted in bold just for a better readability.
· CBM vs. IBM
· Requirements for IBM UE-only in Rel-16
· Requirements for UE in RRC Idle/Inactive state
· No issue
· Scaling factor of CSSFoutside_gap
· FR2 PSCC in EN-DC mode or FR2 PCC in SA/NE-DC mode
· FR2 SCC where neighbour cell measurement is required
· FR2 SCC where neighbour cell measurement is not required
· The scaling factor CSSFoutside_gap for FR2 inter-band CA is defined as:
	Scenario
	CSSFoutside_gap,i for FR2 PCC (in SA or NE-DC mode) or FR2 PSCC (in EN-DC mode)
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required

	FR2 inter-band CA 
	1
	2Note 1
	2×(Number of configured SCell(s) - 1)

	Note1: CSSFoutside_gap,i =1 if  only one SCell is configured and neighbour cell measurement is required on this Scell.


Where, only two FR2 bands are specified for FR2 inter-band CA in release 16. It is assumed that UE has two searchers for performing intra-frequency measurements without gaps.
· Interruption
· For a FR2 inter-band CA combination with using independent beam management, the existing interruption requirements for inter-band CA can be applied.
· Beam management
· Beam management resource configuration for FR2 inter-band CA combination with independent beam:
(1) Beam management resources on one cell in each band may be configured.
(2) Network may also configure beam management resources only on one cell such as Pcell, e.g. if network knows nodes on both bands are collocated.
· Beam management requirements for FR2 inter-band CA combination with independent beam:
(1) For BFD/CBD on PCell/PSCell
· R15 BFD/CBD measurement requirements in FR2 can be applied for FR2 inter-band CA scenario.
(2) For BFD/CBD on SCell
· RAN4 to use SCell BFD/CBD requirements as being defined in eMIMO WID as baseline.
(3) For L1-RSRP reporting
· R15 L1-RSRP measurement requirements in FR2 can applied for FR2 inter-band CA scenario. 
· Scheduling restriction
· There are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band if same numerologies are used.
· There are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band under the following conditions:
(1) Case 1: network configures simultaneous UL/DL between two FR2 bands if the UE does not have the capability of supporting simultaneousRxTxInterBandCA.
· network configuration errors
· How to handle those cases is up to UE implementation without any specified requirement.
(2) Case 2: network configures mixed numerology on two FR2 CCs if the UE does not have the capability of supporting simultaneous reception with two different numerologies between FR2 CCs in DL.
· network configuration errors
· How to handle those cases is up to UE implementation without any specified requirement.
(3) Case 3: network configures mixed numerology between SSB and data on two FR2 bands if the UE does not have the capability of simultaneousRxDataSSB-DiffNumerology in FR2.
· There is no scheduling restriction allowed for IBM capable UE when network configures mixed numerology between SSB on one FR2 band and data on the other FR2 band and UE is configured for IBM operation for the band pair.
· 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.
· Measurement restriction
· There are no measurement restrictions for the RLM/BFD/CBD/L1-RSRP measurements being performed on different FR2 bands under the following conditions:
(1) network does not configure mixed numerology on two FR2 CCs if the UE does not have the capability of supporting simultaneous reception with two different numerologies between FR2 CCs in DL.
(2) network does not configure mixed numerology between SSB and CSI-RS on two FR2 bands if the UE does not have such capability of simultaneousRxDataSSB-DiffNumerology in FR2.
· Measurement restrictions for the following cases
(1) Case 1: network configures mixed numerology on two FR2 CCs if the UE does not have the capability of supporting simultaneous reception of with different numerologies between FR2 CCs in DL.
· network configuration error
· How to handle this case is up to UE implementation without any specified requirement.
(2) Case 2: network configures mixed numerology between SSB and CSI-RS on two FR2 bands if the UE does not have the capability of simultaneousRxDataSSB-DiffNumerology in FR2.
· There is no measurement restriction allowed for IBM UE when network configures mixed numerology between SSB on one FR2 band and CSI-RS on the other FR2 band and UE is configured for IBM operation for the band pair.
· SCell activation delay
· SCell activation requirement for case 1: SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band
(1) The existing SCell activation delay requirements in case of “SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band” can be reused for FR2 inter-band CA.
· 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
(1) 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.

Additional Test Coverage for IBM UEs supporting inter-band FR2 CA Requirements
Based on agreements, IBM UE should be able to deal with CCs on FR2 inter-band separately/independently, and its core/performance requirements per band should follow legacy ones. Therefore, the following aspect should be verified for IBM UEs:
(1) The ability to form separate beams toward cells on FR2 inter-band based on beam management reference signals on each band should be tested
· EIS/EIRP/BC per band can be considered as performance requirements, which should be discussed in RF session
(2) The ability to meet RRM performance requirements on both inter-bands when 2 AoAs are concurrently active from different angles
· 2 AoAs should be (pseudo) randomly selected and/or at least [X] degrees apart within a spherical coverage
· Both inter-band CCs should transmit and configure reference signal(s) for independent beam management
· SSB on one band and CSI-RS and/or PDCCH/PDSCH on the other band can have different numerologies
· At least one RRM accuracy performance requirement should be met on both bands, and FFS on which RRM requirement

Proposal 1: RAN4 to introduce RRM test case(s) for IBM UEs supporting inter-band FR2 CA to verify if the UE meets RRM performance requirement(s) on both inter-bands when 2 AoAs are concurrently active from different angles, provided that
· 2 AoAs are (pseudo) randomly selected and/or at least [X] degrees apart within a spherical coverage
· If any restriction is identified by RF session, it should be respected and possible test directions will be updated accordingly
· Both inter-band CCs transmit and configure reference signal(s) for independent beam management
· SSB on one band and CSI-RS and/or PDCCH/PDSCH on the other band can have different numerologies
· At least one RRM accuracy performance requirement should be met on both bands, and FFS on which RRM requirement
3.	Conclusion
We presented our views and proposals about FR2 inter-band CA performance requirements/test cases.
Proposal 1: RAN4 to introduce RRM test case(s) for IBM UEs supporting inter-band FR2 CA to verify if the UE meets RRM performance requirement(s) on both inter-bands when 2 AoAs are concurrently active from different angles, provided that
· 2 AoAs are (pseudo) randomly selected and/or at least [X] degrees apart within a spherical coverage
· If any restriction is identified by RF session, it should be respected and possible test directions will be updated accordingly
· Both inter-band CCs transmit and configure reference signal(s) for independent beam management
· SSB on one band and CSI-RS and/or PDCCH/PDSCH on the other band can have different numerologies
· At least one RRM accuracy performance requirement should be met on both bands, and FFS on which RRM requirement

