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1. Introduction

In last RAN4 meeting, the UE capability for FR2 inter-band CA was approved in WF [1] as below:
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This contribution mainly continues discuss the open issue for these two UE capability.
2.  Discussion
In last meeting, RAN4 agreed to add a new enumerated value both to make UE can report supporting both IBM and CBM. The remaining issue is whether to introduce it from early release. Like the band combination in FR1, RAN4 introduced the band combination and related requirements in Rel-16 or Rel-17, but it could also release independent from REL-15. Therefore, all of inter-band CA based on CBM and/or IBM can release independent from REL-16 as claimed in TS 38.307, although the requirements for inter-band CA were just defined for IBM in REL-16, and there is no backward compatibility issue. 
According to the UE capability IE beamManagementType-r16, there is no reserved extended bit for this signal.
    beamManagementType-r16              ENUMERATED {ibm, cbm}                       OPTIONAL,
Therefore, the new enumerated value need be added by a new IE in REL-17, i.e.,
beamManagementType-r17              ENUMERATED {both}                       OPTIONAL,
And new IE from Rel-17 can release independent from REL-16 when RAN2 adds a magic sentence in the specification allowing for early implementation since Rel-16. If the UE supports both IBM and CBM, the UE need report IE beamManagementType-r17 and beamManagementType-r16 simultaneously to make sure the legacy gNBs can work normally. If the network can recognize the new IE beamManagementType-r17, it will configure the beam type according to IE beamManagementType-r17. If not, the network will configure the beam type according to IE beamManagementType-r16.

Proposal 1: new UE capability of supporting both IBM and CBM can be introduced release independent from REL-16.
Another issue is which requirements should be applied for the UE supporting both IBM and CBM. According to the agreements of last meeting, UEs that support inter-band CA with CBM, the requirements of ACS and IBB apply for out-of-gap blockers as well as in-gap blockers when the minimum gap condition of sub-clause 7.6A.2.2 is met. And CBM inter-band DL CA don’t only need consider the PSD imbalance, multi-band relaxation frame work and inter-band relaxation like IBM inter-band DL CA but also need consider beam squint effect due to multi-beam need share the common BM RS only in one CC, therefore, the relaxation requirements for CBM inter-band CA will be larger than for IBM inter-band CA. To save test time, it is better to apply the requirements of CBM for the UE support both IBM and CBM.

Proposal 2: The requirements of inter-band CA based on CBM should be applied for the UE supporting both IBM and CBM.

As before discussion, two bands inter-band DL CA within same frequency group can also be treated as a big band, since the bands within the same frequency group are all overlapping or touching currently. In addition, one RF chain could support multiband operation, so inter-band DL CA with CBM within same frequency group could be implemented by single chain architectures. For the same reason as FR2 intra-band non-contiguous CA, this kind of UE with single chain couldn’t cover the whole frequency span of 5250 MHz in 28 GHz group and 6500 MHz in 39 GHz group when two carriers are activated simultaneously due to the limitation of the RF component performance. To avoid rejection of CA configurations, this capability shall be known to the NW. Therefore, introducing ‘Fs_inter_CBM’ as a UE capability to indicate the maximum frequency span is needed for inter-band DL CA with CBM to make the single chain architecture possible. If a UE reports the capability of ‘Fs_inter_CBM’, the network could only configure the CA in the limited frequency span, else the network could configure the CA through whole frequency span.

Proposal 3: Fs_inter_CBM capability is needed for inter-band DL CA with CBM within same frequency group.
3. Conclusion

In this contribution, we discussed the requirements of inter-band DL CA with CBM within same frequency group and proposed:
Proposal 1: new UE capability of supporting both IBM and CBM can be introduced release independent from REL-16.
Proposal 2: The requirements of inter-band CA based on CBM should be applied for the UE supporting both IBM and CBM.

Proposal 3: Fs_inter_CBM capability is needed for inter-band DL CA with CBM within same frequency group.
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GTW Agreement: Add a new enumerated value to beam management type in [Rel-17] so that a UE can support both IBM and CBM, i.e., ENUMERATED {ibm, cbm, both}.


FFS on the applicability of requirements for UE supporting both capabilities.


FFS whether to introduce it from early release.


GTW Agreement: The capability to indicate whether the UE support CBM under multi-chain architecture is not introduced.


Fs_inter_CBM: FFS
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