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Introduction
In RAN#89 meeting, the WID of Rel-17 NR RF enhancements for FR2 has been approved to specify the CBM/IBM capability for FR2 inter-band CA. This topic was discussed at great length in RAN4#97-e and the WF on Applicability of CBM/IBM for different CA was approved. However, there are still some open issues such as the UE capability for CBM/IBM, how to state in specification and frequency separation class which need to be further discussed. In this paper, we would like to share our view in the following.
Discussion
CBM Capability
The CBM (Common Beam Management) requirement for FR2 inter-band DL CA is widely discussed in Rel-16 but no conclusion due to some controversial issues and limited time slot. In RAN4#97-e, the CBM discussion continue being discussed a lot in Rel-17 work item. The CBM capability for CA configuration is agreed for further study in WF and the WF for CBM capability is shown as follow.     
WF on CBM applicability
· Issue 2-1: whether CBM is only applicable for CA configurations with same freq. Group
· Option 1: Yes, CBM can only support CA configurations within same frequency group
· Option 2: No, there is not restrictions which CA configurations CBM UE can support
· Option 3: Other
· Agreement
· FFS whether CBM can only support CA configurations within same frequency group


The main issue for the CBM capability is whether it can be only applicable for CA configurations with the same frequency group (n257/n258/n261 or n259/n260) or not. If the UE is equipped with CBM capability for FR2 inter band CA configuration, it means that the UE can use only one common beam to process inter-band two component carrier signals. However, it is investigated that the UE uses one common beam for inter-band CA configuration may suffer performance degradation according to the frequency separation between component carriers. Compared to different frequency group, the performance degradation may not be too severe if the frequency separation for CA configuration is limited to the same frequency group. In our viewpoint, it can be seen as the trade-off between power consumption and performance degradation. In addition to power consumption, it is also beneficial for UE vendor to reduce implementation cost with the CBM capability in the same frequency group. Hence, we support the CBM can only support CA configurations within same frequency group.   
Proposal 1: The CBM can only support CA configuration within same frequency group.
IBM Capability
Different from CBM requirement, the IBM (Independent Beam Management) requirement for Rel-16 FR2 inter-band CA has been defined only on CA_n260-n261 because of limited time slot. There is the continuing discussion in Rel-17 for FR2 inter-band CA about whether IBM can be applied to all CA configuration or not. The agreed WF on IBM capability is shown in the following. It is agreed that IBM UE is applicable for all CA configuration, but whether IBM should be the baseline is still undetermined.  
If the UE supports IBM capability for FR2 CA configuration, it means that the UE is able to equipped with two receiving chain to handle two different beam for CA configuration. In other words, the BS can configure reference signals (SSB/CSI-RS) for each BM to the IBM UE, which can make the IBM UE have better performance than CBM UE. However, due to an extra receiving chain, the power consumption and hardware implementation cost may be increased. It is also pointed out that the CBM UE is only applicable to the collocated network deployment scenario, but the IBM UE can be applicable to the collocated and non-collocated deployment scenario. Hence, the IBM UE is more flexible for the network deployment and also can be applicable for CA configuration in different frequency group. In our view point, with consideration of hardware implementation and power consumption, the compromised solution can be that IBM should be the baseline for those inter band CA combinations which are recognized as non-CBM band combination.   
Proposal 2: IBM should be the baseline for those inter band CA combinations which are recognized as non-CBM band combinations.
WF on IBM applicability
· Issue 2-2: whether IBM is applicable for all CA configurations
· Option 1:  Yes, by default IBM is applicable for all CA configurations
· Option 2:  No, IBM is not by default  applicable for all CA configurations 
· Option 3: Other
· Agreement
· IBM UE capability is applicable for all CA configurations
· FFS if IBM should be the baseline (i.e., if CBM can be considered as an incapability signaling for the UE to use for certain allowed band combinations)
· FFS if the same IBM requirements apply to all CA configurations

How to state in specification
In RAN4#97-e meeting, the issue about how to state CBM/IBM capability to specification is raised. It is agreed that the “frequency group” term shall not be defined in specification. An agreement is also made for the applicability of CBM/IBM requirements. However, there is still one issue on applicability of CBM/IBM capability need to be further discussed. 
The original proposal for the applicability of CBM/IBM capability is to consider frequency separation parameter Fs,inter with the CBM/IBM applicability. To be more specifically, the Fs,inter can also be a parameter to describe all inter-band CA combination instead of the frequency group. Since the performance evaluation for the CBM UE or IBM UE may highly related to the frequency separation between component carriers, the Fs,inter can be utilized to differentiate CBM from IBM on the certain FR2 CA inter-band combination. 
WF on how to state in specification
· Open issues
· Issue 2-3 on “frequency group”
· proposal: The “frequency group” term shall not be defined in specification
· Issue 2-4 on applicability of CBM/IBM requirements
· Proposal: Clearly state in specification whether IBM and/or CBM requirements are defined for certain band combination
· Issue 2-5 on applicability of CBM/IBM capability
· Proposal: Study and introduce per-band combination parameter Fs,inter in the specification as a reference of applicability for IBM/CBM
· Agreements
· on “frequency group”
· “frequency group” term shall not be defined in specification
· on applicability of CBM/IBM requirements
· If either CBM or IBM is concluded as infeasible for certain band combinations, it is reasonable to clearly state in the spec that only the requirements of feasible BM apply to these band combinations.
· If both CBM and IBM are concluded as feasible for certain band combinations, IBM/CBM is up to UE’s capability.
· on applicability of CBM/IBM capability
· Detailed approach to justify applicability of CBM capability is TBD.
· Further discuss approaches including Fs,inter parameter in next meeting.

In our view point, if the CBM cannot be agreed as only support CA configurations within same frequency group which is discussed in section 2.1, the compromised solution may be to define a rule for Fs,inter value to differentiate CBM or IBM for all FR2 inter-band CA combinations in the same frequency group. The specific Fs,inter value can be further discussed.
Proposal 3: If proposal 1 is not acceptable, it is proposed to determine the specific Fs,inter value to differentiate CBM from IBM for all inter-band CA combinations in same frequency group.  
Frequency Separation Class
The frequency separation class is a UE capability which is first introduced in Rel-15 for intra-band non-contiguous CA. The reason is to provide the more flexibility to accommodate different hardware implementation. In Rel-16, the frequency separation class is extended to include DL-only spectrum for the similar reason. In Rel-17, the discussion for hardware implementation for L+L and H+H inter-band CA combination is raised and the frequency separation class is proposed again to include more options because of the larger frequency separation for inter-band CA than intra-band non-contiguous CA. In RAN4#97-e, the WF is agreed to further study whether the frequency separation class should be introduced for inter-band CA based on CBM and IBM per band combination per receiving chain. 
[bookmark: _GoBack]In our viewpoint, it is not preferred that the frequency separation class should be indicated per band combination per receiving chain. The reason is that CA band combination and UE receiving chain may be increased in the future. That will cause larger signaling overhead from UE implementation perspective if the frequency separation class is reported per band combination per receiving chain. Hence, we support not to introduce the new frequency separation class per band per receiving chain for inter-band CA based on CBM or IBM. 
Proposal 4: Do not introduce the new frequency separation class per band per receiving chain for inter-band CA based on CBM or IBM.
WF on frequency separation class
· Issue 2-6: whether separation class extends to be indicated per band combination per receiving chain for L+L and H+H CA combinations
· Option 1: New UE capability for separation class is only introduced per band combination
· Option 2: New UE capability for separation class is introduced per band combination per receiving chain
· Option 3: separation class is not indicated per band combination per receiving chain, no new UE capability is introduced
· Agreement
· Further study whether and/or how frequency separation class is introduced for inter-band CA based on CBM and IBM

Conclusion
From the above discussion, we conclude our proposal in the following.
Proposal 1: The CBM can only support CA configuration within same frequency group.
Proposal 2: IBM should be the baseline for those inter band CA combinations which are recognized as non-CBM band combinations.
Proposal 3: If proposal 1 is not acceptable, it is proposed to determine the specific Fs,inter value to differentiate CBM from IBM for all inter-band CA combinations in same frequency group.  
Proposal 4: Do not introduce the new frequency separation class per band per receiving chain for inter-band CA based on CBM or IBM.
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