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Introduction
During RAN4#81, there were intensive discussions on the need to identify and define frequency range or bands for NR deployment [1]. The number of operating bands supported by the current specifications reaches to 67 [2], and the number in NR could potentially be higher by considering the deployment above 6GHz. This may make multi-band support more challenging in NR deployment, especially at UE side. 
In this contribution, we discuss several considerations on facilitating multi-band support from standardization prospective and propose that the reconfigurable RF front-end and multiple RF chains may be a promising solution to address the issue.
Discussion
UE Initial access and global roaming 
Although mobile networks came into life for several decades and generations, there is still lack of one unique band which can be deployed all over the world for the purpose of initial access and global roaming, mainly due to the regulatory limitations from different countries and regions. Fig. 1 shows the band usage for deployed networks up to now. The consequence is that for initial access and global roaming, UEs still need to support multi-band. And this is what we have today, and we can anticipate it will not change in the NR era. 
Observation 1:  UE still needs to support multi-band due to the lack of unique band for the purpose of initial access and global roaming.
[image: ]
Figure 1. Band usage for deployed networks globally
[bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK27]The supported band portfolio by a UE is up to the UE vendor according to its own global market strategy and technical considerations. The freedom may not be reduced from standardization prospective. 
Proposal 1:  Standardization may not reduce the freedom for a UE vendor to define supported band portfolio from specifications according to its own global market strategy and technical considerations.
The main challenge for a UE to support multi-band operation is complexity and costs. Naturally the primary target would be the complexity/cost reduction at UE side for the standardization on multi-band support to facilitate initial access and global roaming.
Proposal 2:  UEs’ complexity and costs reduction is the primary target for standardization on multi-band support to facilitate initial access and global roaming.
Possible way out for the issue	
In RAN4#81 one agreed way-forward on channel bandwidth and transmission bandwidth configuration for NR proposes to study 8 different cases from implementation point of view [4], in which there is possibility to introduce multiple RF chains at UE in order to support wide channel bandwidth. This is also beneficial to multi-band support.
Recently a solid design of a reconfigurable frontend is proposed from the RF part to the digital baseband, and the system integration of different components in the reconfigurable RF-Frontend of a portable-oriented device architecture is demonstrated. The reconfiguration RF front-end offers a promising solution to achieve service convergence in a single device, as well as multi-functionality regarding the frequency of operation [3]:
· Reducing UEs’ complexity and costs by removing redundancy of RF components
· Flexible support multi-band and multi-standard in UEs
Observation 2: Multiple RF chain and reconfigurable RF front-end may offer a promising solution to reduce UE’s complexity and costs to support flexibly multi-band and multi-standard.
Conclusion
Based on the above discussions, we have the following observation and proposals for NR bands:
Observation 1:  UE still needs to support multi-band due to the lack of unique band for the purpose of initial access and global roaming.
Observation 2: Multiple RF chain and reconfigurable RF front-end may offer a promising solution to reduce UE’s complexity and costs to support flexibly multi-band and multi-standard.
Proposal 1:  Standardization may not reduce the freedom for a UE vendor to define supported band portfolio from specifications according to its own global market strategy and technical considerations.
Proposal 2:  UEs’ complexity and costs reduction is the primary target for standardization on multi-band support to facilitate initial access and global roaming.
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