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Introduction

It is well known that UE RF front-end architectures and requirements are highly dependent on the frequency allocation of the supported bands, irrespective in FR1 or FR2 ranges. In LTE and NR FR1, most UE RF requirements are well distinguished between intra-band and inter-band CA, owing to the availability of RF front-end filters to isolate the aggregated carriers. However, in NR FR2, there may not be clear differentiation between intra-band and inter-band CA UE RF requirements due to lacking of mmW RF front-end filters and the frequency allocations of the current band definition. In this contribution, we propose to separate the current FR2 bands into two band groups based on their frequency allocation and using this band grouping to determine whether the inter-band CA is subjected to intra-band or inter-band UE RF characteristics.                                           
                
Discussion

In LTE and NR FR1, most UE RF requirements are well distinguished between intra-band and inter-band CA, owing to the availability of RF front-end filters to isolate the aggregated carriers. For intra-band CA, as the aggregated carriers cannot be isolated by the RF front-end filter, it puts more restrictions on the deployment scenarios such as,

· Collocated cells

· Not supporting simultaneous Tx/Rx in TDD bands

On the contrary, inter-band CA often are not subjected to the above two restrictions.  

However for NR FR2, there may not be clear differentiation between intra-band and inter-band CA UE RF requirements due to lacking of mmW RF front-end filters and the frequency allocations of the current band definition. In addition, the frequency dependency on beamforming characteristics may also constrain the UE implementation on supporting inter-band CA.

When surveying the current FR2 bands as shown in Figure 2-1, we can clearly see two band groups well separated by frequency, one is in the vicinity of 27 GHz, and the other around 40 GHz. 



     
Figure 2-1 NR FR2 band frequency allocations

If we categorize these two band groups as Group 1 and Group 2, as summarized in Table 2-1, we can find that for the bands in each group, they are either overlapped or adjacent to each other in frequency. On the other hand, for bands from different groups, they are separated at least by 7.5 GHz in frequency.

	Group 1
	Group 2

	n257, n258, n261
	n259, n260


 
Table 2-1 Proposed NR FR2 band grouping
   
Based on such band grouping, we can be sure that for inter-band CA combinations composed of bands within either one of the groups (intra-group), the UE RF requirements shall be subjected to intra-band restriction such as cell collocation and non-simultaneous Tx/Rx operation as it is unfeasible to isolate the aggregated carriers at mmW front-end. On the other hand, for inter-band CA composed of one band from Group1 and one band from Group 2 (inter-group), the large frequency separation may allow non-collocated operation and simultaneous Tx/Rx operation, which however is subjected to further studies.    

In summary, from FR2 inter-band CA UE RF requirements perspective, the band grouping can facilitate the determination on how the band combinations would be restricted only to intra-band requirements or potentially be feasible for inter-band operation.

Proposal 1: Separate FR2 bands into two band groups as defined in Table 2-1

Proposal 2: For intra-group inter-band CA combinations, the UE RF requirements shall be subjected to intra-band restriction.

Proposal 3: For inter-group inter-band CA combinations, whether non-collocated operation and simultaneous Tx/Rx operation can be supported is subjected to further studies.
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Conclusion

In this contribution, we propose to separate the current FR2 bands into two band groups based on their frequency allocation and using this band grouping to determine whether the inter-band CA is subjected to intra-band or inter-band UE RF characteristics.
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