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1.	Introduction
In RAN4#93 November meeting, a WF [1] on inter-band CA was agreed. In RAN4#94e February meeting, the proceeding was not smooth and the controversial points are seldom converged. In the RAN#87e March plenary meeting, there is proposal [2] to separate requirements for inter-band CA for timely completion of this WI. Based on current situation, considering only two meetings left before June, we give general discussions on several essential topics and proposals are made for timely completion of this WI in this contribution.
2. 	Discussion
2.1	separation of requirements
For timely completion of inter-band CA, separation of requirements are proposed in recent RAN4 WG meeting and RAN plenary meeting in [2][3] and allow possible extensions for the more difficult sub-category of inter-band CA:
 · FR2 UE requirements for inter-band DL CA for following sub categories [RAN4]
· Requirements for inter-band CA with independent beam management for bands part of CA configuration
· Requirements for inter-band CA with common beam management between bands part of CA configuration 


We see the necessity of distinguishing requirements into two sub-categories. The implementation of the two sub-categories are quite different and it is reasonable to define requirements separately depending on different UE reference architecture and beam management. RAN4 can assume common beam management for spec derivation for inter-band CA within the same band group, i.e. LB+LB (28+28GHz) or HB+HB (39+39GHz), but independent beam management could not be precluded for LB+HB (28+39GHz). From this point of view, it would be better to separate requirement per band group explicitly, i.e., requirements for LB+LB/HB+HB are separated from LB+HB.
On the other hand, comparing the two sub-categories of LB+LB/HB+HB vs LB+HB, it seems that LB+HB inter-band CA is the more difficult one. For LB+HB inter-band CA, independent beam management is a must, consequently either larger antenna module supporting independent beam management or more antenna panels supporting LB and HB respectively are needed in implementation. It is challenging for power class 3 UE and even impacts the RF performance of single carrier case (non-CA case). For inter-band CA within the same band group (LB+LB/HB+HB), relatively easier implementation can be expected; moreover, the outcome of intra-band NC CA study e.g. beam squint analysis [4] can be reused and extended to this sub-category of inter-band CA.
It seems that LB+HB (28+39GHz) inter-band CA is more complicated and it is difficult to get consensus on how to address the technical concerns within a short time. For timely completion of inter-band CA, it is proposed to separate requirements into two sub-categories depending on same/different band group, and prioritize the sub-category of inter-band CA within the same band group. Further study is needed for another sub-category (28+39GHz inter-band CA) and possible extension is allowed if consensus is not achieved eventually.
Proposal 1: requirements for FR2 inter-band CA can be separated depending on whether CCs are located in different band group (28GHz band group, 39GHz band group), and prioritize to define the requirements for inter-band CA within the same band group. 
2.2	spherical coverage
The WF [1] in RAN4#93 agrees to define EIS spherical coverage requirement of inter-band CA as following: 
Defining EIS spherical coverage requirement for inter-band CA.
· The UE shall meet the EIS spherical coverage requirement simultaneously among bands, the common EIS spherical coverage range between the two bands shall be 50% for power class 3 UE.

According to the discussion in RAN4#94e meeting, it seems there is different interpretation on this. Two kinds of verdicts are proposed: 1) a percentage measurement result indicated in [5] which is expected to be no less than 50%, 2) a dBm measurement result based on joint CDF indicated in [6] which is expected to be no lower than inter-band CA EIS spherical coverage requirement.
The percentage verdict is straightforward while the dBm verdict is aligned with usual spherical coverage requirements. Usually the spherical coverage measurement result is a power value in dBm at the 50%-tile of CDF. Especially for the inter-band CA within the same band group (28+28GHz/39+39GHz), a joint CDF approach is feasible based on {EIS1≤s and EIS2≤s}.
For inter-band CA within different band group (28+39GHz), further study is needed. From the practical point of view, the cell coverage of 39GHz is always much smaller than that of 28GHz, thus the LB+HB CA operation will be dominated by 39GHz. So one optional method is to define the common EIS spherical coverage requirement only based on the 50%-tile CDF of 39GHz band under dual CCs active status. Another optional method is to optimize the above joint CDF approach: {EIS1≤s and EIS2+offset≤s} where the offset is the delta value of the EIS requirements between 28GHz band and 39GHz band. It seems that more study is needed for the spherical coverage requirement of 28+39GHz inter-band CA.
Proposal 2: a dBm verdict rather than a percentage verdict is better to be adopted for EIS spherical coverage of inter-band CA within the same band group (28+28GHz/39+39GHz).  Further study is needed for EIS spherical coverage of inter-band CA with different band group (28+39GHz).
2.3	EIS relaxation framework
EIS relaxation framework for inter-band CA has been discussed in several meetings, and tentative consensus is as following [7].
Inter-band CA EIS = single-band EIS + multi-band relaxation + inter-band CA relaxation
Both multi-band relaxation factor and inter-band CA relaxation factor are necessary. Multi-band relaxation addresses the antenna gain loss due to the sharing of antenna element patch for different bands, while inter-band CA relaxation factor addresses the loss caused by CA itself e.g. concurrent operation, extra components, etc.
EIS requirements include peak EIS and spherical EIS. As agreed in WF [1] of RAN4#93, “common” EIS spherical coverage range between the two bands shall be 50% for power class 3 UE, but for peak EIS there is no such limitation:
WF on peak EIS.
· The UE shall meet the Peak EIS requirements per band for FR2 DL CA, and they are not required based on common coverage range between two bands; The relaxation framework and values are FFS
· .

As analysed in [8], extra relaxation is necessary to enable the “common” spherical coverage. That value is the delta value between “per band” spherical coverage and “common” spherical coverage based on simulation. It is an extra relaxation factor caused by “common” spherical coverage requirement.
Observation 1: EIS spherical coverage for inter-band CA is required to be based on common spherical coverage range while peak EIS is required per band without any limitation. Extra EIS relaxation factor is necessary due to “common” spherical coverage.
Based on above observation, we can see that peak EIS and spherical EIS for inter-band CA is not aligned. In case of common spherical coverage requirement exists, the EIS relaxation framework should be:
Inter-band CA peak EIS = single-band EIS + multi-band relaxation + inter-band CA relaxation
Inter-band CA spherical EIS = single-band EIS + multi-band relaxation + inter-band CA relaxation 
                                                                                                                              + “common” coverage relaxation
Or, alternatively, in case of reverting back to “per band” spherical coverage requirement, the EIS relaxation framework can be unified as the original one applicable for both peak EIS and spherical EIS (each factor can have different value for peak and spherical respectively):
Inter-band CA EIS = single-band EIS + multi-band relaxation + inter-band CA relaxation
Proposal 3: EIS relaxation framework for inter-band CA shall be chosen between the following two alternatives:
Alt-1: keep the “common” spherical coverage requirement and an extra EIS relaxation factor due to common coverage is added for EIS spherical coverage requirement;
Alt-2: reverting back to “per band” spherical coverage requirement and extra relaxation factor due to common coverage is not needed.  
3. 	Conclusion
Proposal 1: requirements for FR2 inter-band CA can be separated depending on whether CCs are located in different band group (28GHz band group, 39GHz band group), and prioritize to define the requirements for inter-band CA within the same band group. 
Proposal 2: a dBm verdict rather than a percentage verdict is better to be adopted for EIS spherical coverage of inter-band CA within the same band group (28+28GHz/39+39GHz).  Further study is needed for EIS spherical coverage of inter-band CA with different band group (28+39GHz).
Observation 1: EIS spherical coverage for inter-band CA is required to be based on common spherical coverage range while peak EIS is required per band without any limitation. Extra EIS relaxation factor is necessary due to “common” spherical coverage.
Proposal 3: EIS relaxation framework for inter-band CA shall be chosen between the following two alternatives:
Alt-1: keep the “common” spherical coverage requirement and an extra EIS relaxation factor due to common coverage is added for EIS spherical coverage requirement;
Alt-2: reverting back to “per band” spherical coverage requirement and extra relaxation factor due to common coverage is not needed.
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