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Introduction
The NR RRM enhancement WID [1] was extended by adding a work item on inter-band CA requirement for FR2 UE measurement capability of independent Rx beam and/or common beam. As part of the WID, RAN4 is tasked with to define requirements for the following 
· Cell detection/measurement requirement, 
· Beam management requirements, 
· Scell activation requirement, 
· Interruption requirement, 
· Scheduling restriction requirement
Discussion   
Common beam 
For a UE to use a common beam across two bands, there are a few conditions that the cells in the two bands will need to satisfy.
· the gNB’s for the two cells need to be co-located
· the two gNB’s will need to use the same spatial transmission filter. If the two cells are not using the same spatial transmission filter to receive and transmit, the UE will not be able to use the same beam to transmit and receive from the two cells simultaneously. 
· the time synchronization between the two cells needs to be within 260 ns. This is the same value as that for MRTD for intra-band contiguous scenario. If this MRTD is not met, it would result in significant performance degradation as there would be loss of a symbol on one of the CC’s every time the UE switches its beams. 
· Same power imbalance as that in intra-band contiguous case. 
Proposal 1: RAN4 to define requirements for bands in which the UE can use a common beam. These requirements need to be defined for co-location, spatial filter, MRTD/MTTD and power imbalance. RAN4 to use intra-band requirements as baseline. 
Once the above-mentioned requirements are defined, RAN4 can then proceed to define RRM requirements for common beam scenario. 
 Independent Beams 
For a UE that is using independent beams across two bands, most of the Rel-15 requirements would be directly applicable. In this sub-section, we go over the requisite requirements one at a time. 
Cell Detection/Measurement 
For cell detection and measurement, the baseband needs a certain number of SSB samples. This number of samples does not depend on whether the UE is using independent beams for inter-band CA. Thus, the requirements for this case should not chance from Rel-15
Proposal 2: Cell detection and measurement requirements for independent beams remain the same as in Rel-15.  
Beam Management 
UE will need to be configured with beam management RS on at least one cell on each band for which it is using an independent beam. For beam management requirements on multiple cells, we can re-use the requirements from eMIMO WID [2] where SCell beam management is being considered. 
Proposal 3: UE should be configured with beam management resources on one cell in each band for which it is using independent beams. 
Proposal 4: RAN4 to use SCell beam management requirements as being defined in eMIMO WID as baseline. 
SCell activation 
For Scell activation of known cell, the requirements should be the same as from Rel-15. For multiple unknown cells, the UE will need to provide L1-RSRP on two different bands before the network can select the applicable TCI states. The timeline for L1-RSRP measurement on multiple bands needs further discussion. 
Proposal 5: For known Scell activation with independent beams, the same requirements as Rel-15 apply.
Interruptions
The interruption requirements in RAN4 mostly come from RF components  (PLL etc), being switching on/off or being re-tuned. Since this is independent of the beams being used, the interruption requirements with independent beams should not change. 
Proposal 6: Interruptions requirements with independent beams to be the same as that from Rel-15. 
Scheduling restrictions
The scheduling restrictions in FR2 arise from the UE having to switch its beam for a procedure, e.g.: RLM, L1-RSRP etc.,  which may overlap with some symbols that it is trying to receive or transmit. In these scenarios there are scheduling restrictions on the network for symbols that are fully or partially overlapped when the UE must switch. In case of independent beams, these restrictions should not apply. For example, if UE is doing RLM on a cell on band1 there will be scheduling restrictions on all cells that are being received using the same beam as that cell, however for any cells on a different band that are being received using a different independent beam will not have any scheduling restrictions. 
Proposal 7:  No scheduling restrictions on a band that is using an independent beam from the band on which the procedure (RLM, Beam Management, L1-RSRP) measurements is being performed.  
Conclusions 
Proposal 1: RAN4 to define requirements for bands in which the UE can use a common beam. These requirements need to be defined for co-location, spatial filter, MRTD/MTTD and power imbalance. RAN4 to use intra-band requirements as baseline. 
Proposal 2: Cell detection and measurement requirements for independent beams remain the same as in Rel-15.  
Proposal 3: UE should be configured with beam management resources on one cell in each band for which it is using independent beams. 
Proposal 4: RAN4 to use SCell beam management requirements as being defined in eMIMO WID as baseline. 
Proposal 5: For known Scell activation with independent beams, the same requirements as Rel-15 apply.
Proposal 6: Interruptions requirements with independent beams to be the same as that from Rel-15. 
Proposal 7:  No scheduling restrictions on a band that is using an independent beam from the band on which the procedure (RLM, Beam Management, L1-RSRP) measurements is being performed.  
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