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1.	Introduction
In RAN4#97e meeting, it was agreed in the WF [1, R4-2016915] that “IBM UE capability is applicable for all CA configurations”, and it was also agreed in the WF [2, R4-2017813] that “IBM UEs are implementable” for inter-band DL CA within same frequency group.
So for inter-band DL CA within same frequency group, IBM type need further investigation on the open issues as agreed in [1] and [2] respectively:
· FFS if IBM should be the baseline (i.e., if CBM can be considered as an incapability signalling for the UE to use for certain allowed band combinations)
· FFS if the same IBM requirements apply to all CA configurations
· Typical inter-band CA deployment between bands in the same frequency group cannot be limited to co-located deployments
· Companies are encouraged to evaluate requirements based on non-co-located test cases
In this contribution, feasibility study on IBM inter-band DL CA within same frequency group focusing on above issues are presented.
2. 	Discussion
From antenna radiation pattern point of view, CBM can be regarded as single active beam antenna pattern while IBM can be regarded as concurrent multi-beam antenna pattern. Before IBM inter-band CA is introduced, all UE antenna assumption is single active beam pattern based on analogue beam forming. So IBM brings grand new UE assumption on the aspect of concurrent multi-beam radiation pattern.
Observation 1:	IBM requires concurrent multi-beam antenna radiation pattern
As we know, general analogue beam forming can only generate single active beam; digital or hybrid beam forming can generate concurrent multi-beam. To enable concurrent multi-beam for IBM inter-band CA, at least independent beam forming path per CC is needed, that’s the assumption for 28GHz+39GHz inter-band DL CA in Rel16. For a multi-band UE, there already exists independent beam forming paths for 28GHz and 39GHz respectively, but to support IBM for 28+28GHz and 39+39GHz, extra beam forming path is needed for the same frequency CC. So IBM within same frequency group is feasible in theory but more complexity is needed to enable concurrent multi-beam radiation pattern.
For a multi-band UE supporting IBM inter-band CA within same frequency group, at least double beam forming path are needed and RF front end is more complicated than a multi-band UE only supporting IBM inter-band CA across different frequency group.
Observation 2:	a multi-band UE supporting IBM inter-band CA within same frequency group is more complicated than a multi-band UE supporting IBM inter-band CA across different frequency group.
Given more complicated design for IBM within same frequency group than IBM across different frequency group, it is better to be careful about whether IBM can be treated as baseline for all CA configurations, and also further study is expected if same IBM requirements apply to all CA configurations.
On one hand, IBM within same frequency group requires more complexity; on the other hand, CBM within same frequency group show some disadvantages, such as not suitable for non-co-located deployment, MRTD issues, and frequency separation class issues. 
According to discussion of last meeting, typical inter-band CA deployment between bands in the same frequency group cannot be limited to co-located deployments, so an IBM architecture with simplified design assumption may be considered, i.e., different CCs are routed to different polarization with independent beam forming path, illustrated as in following Figure 2-1.
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Figure 2-1 simple illustration of IBM architecture per polarization

The above IBM architecture makes use of dual polarization to support different CCs of inter-band CA, with one polarization for each band, e.g. H-pol for n257 and V-pol for n258. The advantage of this architecture is less complexity and disadvantage is that IBM inter-band CA and MIMO operation is not feasible.
Considering the complexity of IBM within same frequency group, it is worthwhile for RAN4 to discuss about the dual polarization assumption for inter-band CA.
Proposal 1:	RAN4 discuss dual polarization assumption of inter-band CA, and if IBM architecture with CC per polarization is considered.
3. 	Conclusion
Observation 1:	IBM requires concurrent multi-beam antenna radiation pattern
Observation 2:	a multi-band UE supporting IBM inter-band CA within same frequency group is more complicated than a multi-band UE supporting IBM inter-band CA across different frequency group.
Given more complicated design for IBM within same frequency group than IBM across different frequency group, it is better to be careful about whether IBM can be treated as baseline for all CA configurations, and also further study is expected if same IBM requirements apply to all CA configurations.
Proposal 1:	RAN4 discuss dual polarization assumption of inter-band CA, and if IBM architecture with CC per polarization is considered.
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