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Introduction
In RAN4#98-e meeting, the FR2 inter-band DL CA with CBM (Common Beam Management) and IBM (Independent Beam Management) have been discussed at great length. Two WF have been approved for FR2 UE that support inter-band DL CA for IBM and CBM separately. In the WF, FR2 inter-band DL CA within the same frequency group based on CBM and FR2 inter-band DL CA within the different frequency group based on IBM are under the requirement discussion stage. In addition, there are still some open issues which is needed to be further discussed. In this paper, we would like to share our view in the following.
Discussion
2.1 Inter-band DL CA with CBM
In RAN4#98-e, the CBM requirement for FR2 inter-band DL CA within the same frequency group is widely discussed. It is agreed from WF that maximum input level, ACS and in-band blocking requirement for any new FR2 inter-band DL CA combination can be specified with the same requirement as intra-band CA. Hence, the remaining CBM requirement within the same frequency group which are needed to be further discussed are REFSENS and EIS spherical coverage. The detail for inter-band DL CA with CBM is shown as follow.     
WF on FR2 UEs that support inter-band DL CA with CBM
· WF on UE Requirements for inter-band DL CA within the same frequency group based on CBM
· Requirement framework for inter-band DL CA within the same frequency group based on CBM: 
· REFSENS relaxations
· FFS: for CBM between overlapping or touching bands, REFSENS relaxations structure shall follow intra-band CA 
· REFSENS relaxations values are band combination dependent
· REFSENS relaxation shall be a function of frequency span between the configured DL CCs.
· FFS whether EIS spherical coverage requirements shall not be specified
· Specify same requirements for maximum input level, ACS and in-band blocking as that for intra-band CA scenarios
· WF on Fs_inter_CBM for inter-band DL CA within same frequency group based on CBM
· Fs_inter_CBM 
· RAN4 needs to further discuss whether or not introduce ‘Fs_inter_CBM’ as UE capability to indicate the maximum frequency span between lower edge of lowest CC and upper edge of highest CC in FR2 inter-band CA based on CBM which UE can support (as Fs in 5.3A.4 of TS38.101-2)

The current REFSENS requirement framework for FR2 DL CA is to specify the relaxations no matter in intra-band and inter-band DL CA scenario. Since the CBM UE is assumed to use one beam for inter-band DL CA signal similar to intra-band DL CA, the FR2 inter-band DL CA within the same frequency group based on CBM can be seen as an equivalent whole band to include intra-band contiguous DL CA and non-contiguous DL CA. Therefore, the REFSENS relaxation framework for intra-band contiguous DL CA by “Aggregated channel bandwidth” and intra-band non-contiguous CA by “configured DL spectrum“ can be also applied to the CBM requirement for FR2 inter-band DL CA within the same frequency group. So concerning the open issue about CBM between overlapping or touching bands, the REFSENS relaxation framework can reasonably reuse the intra-band DL CA structure.
Proposal 1: The REFSENS relaxations framework for FR2 inter-band DL CA within the same frequency group based on CBM shall follow intra-band DL CA scenario for every band pair.
As mentioned above, the UE equipped with CBM capability can use one beam to receive the inter-band DL CA signal. If the inter-band DL CA is within the same frequency group, this kind of scenario can be considered similar as intra-band CA behavior. Hence, the EIS spherical coverage for intra-band CA does not need to be specified and the UE only need to follow single band EIS spherical coverage requirement for each band. So the EIS spherical coverage requirements for inter-band DL CA within the same frequency group can follow intra-band CA scenario and the requirement shall not to be specified.
Proposal 2: The EIS spherical coverage requirements for FR2 inter-band DL CA within the same frequency group based on CBM shall not be specified.
For FR2 intra-band non-contiguous CA operation, there are some Frequency separation class (Fs) which are defined as the UE capability to indicate the maximum frequency span between lower edge of lowest component carrier and upper edge of highest component carrier that UE can support per band. Since the gain drop for CBM UE may be occurred with the increasing frequency separation between inter-band CA spectrum configuration, the Fs_inter_CBM for inter-band CA within same frequency group based on CBM is discussed in the last meeting. With Fs_inter_CBM, the UE can indicate to the gNB how large frequency span for inter-band CA can be configured based on CBM which is the same as the introduced frequency separation class for intra-band non-contiguous CA. Hence, it is beneficial for flexible UE implementation and we support to introduce Fs_inter_CBM as UE capability.
Proposal 3: The Fs_inter_CBM should be introduced as UE capability.   
2.2 Inter-band DL CA with IBM
In RAN4#98-e, the inter-band CA requirement framework based on IBM which is established for CA_n260-n261 is agreed to be at least applied to any requested CA band combos from different frequency group and the detailed parameter value can be discussed separately. It is also agreed from WF that maximum input level, ACS and in-band blocking requirement are band combination agnostic and shall be reused for any new FR2 inter-band DL CA combination request. However, there are still some open issues such as IBM requirement framework for the same frequency group and some IBM requirement for inter-band CA which are needed to be determined. The detail for inter-band DL CA with IBM is shown as follow.
WF on FR2 UEs that support inter-band DL CA with IBM
· Framework of IBM inter-band CA requirement
· It is agreed that IBM inter-CA requirement framework established for n260+n261 shall be at least applied to any requested CA band pair from different frequency groups (parameter values discussed separately)
· Further discuss whether IBM inter-CA requirement framework established for n260+n261 shall be applied to any requested CA band pair from the same frequency group (parameter values discussed separately)
· IBM inter-band CA requirements
· It is agreed that
· Apply release independent approach from Rel-16 to inter-band CA including intra-band contiguous CA with maximum number of bands is 2 bands. 
· Further discuss maximum number of CCs for such combinations. 
· Option 1: no need to limit the maximum number of CCs
· Option 2: maximum number of CCs is FFS, but at least 12
· Further discuss how to define the relaxation values of FR2 inter-band CA between the low band group (n257, n258 or n261) and high band group (n259 and n260) for IBM.
· Option 1: the same relaxation values as the ones for CA_n260-n261, i.e., 3.5 dB for all these band pair.
· Option 2: The relaxation values should be further discussed based on per band pair case by case.
· Option 3: The relaxation values for CA_n260-n261 are reused as the ones for CA_n258-n260 and CA_n257-n259. For other band pairs, we should be further discussed based on per band pair case by case.

The issue whether the frame work of IBM inter-band requirement for CA_n260-n261 shall be applied to any requested CA band pair within same frequency group has been discussed a lot and no conclusion in the last meeting. We have no strong view about the framework but we think that the IBM requirement within the same frequency group would be at least stricter than different group. 
Regarding the discussion about the maximum number of CCs among the two inter-band CA including intra-band contiguous CA, the disputed point is whether the fixed maximum number should be specified or not. From our view point, it is not common to restrict max CC number for the requirement and the more operator inputs are recommended before conclusion.
For REFSENS and EIS spherical coverage relaxation values of FR2 inter-band DL CA requirement based on IBM between the low band group (n257, n258 or n261) and high band group (n259 and n260), there are three options which are discussed in the WF. The first one is to apply CA_n260-n261 relaxation values to all band pairs and the second one is to consider the relaxation values to every band pair case by case. The third one is to apply the relaxation value CA_n260-n261 to CA_n258-n260 and CA_n257-n259 but will consider the relaxation case by case for other band pair. From our viewpoint, the frequency characteristic for every band may be different and it is reasonable to consider the RF requirement case by case for every band combination. Hence, the REFSENS and EIS spherical coverage requirement for FR2 inter-band DL CA within the different frequency group based on IBM should be further discussed case by case for every band pair.
Proposal 4: The REFSENS and EIS spherical coverage requirement for FR2 inter-band DL CA within the different frequency group based on IBM should be further discussed case by case for every band pair.
Conclusion
From the above discussion, we conclude our proposal in the following.
Proposal 1: The REFSENS relaxations framework for FR2 inter-band DL CA within the same frequency group based on CBM shall follow intra-band DL CA scenario for every band pair.
Proposal 2: The EIS spherical coverage requirements for FR2 inter-band DL CA within the same frequency group based on CBM shall not be specified.
Proposal 3: The Fs_inter_CBM should be introduced as UE capability.   
Proposal 4: The REFSENS and EIS spherical coverage requirement for FR2 inter-band DL CA within the different frequency group based on IBM should be further discussed case by case for every band pair.
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