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Introduction
The main objective of the work item [1] is to specify one or more bands within the UHF frequency range enabling 5G broadcast operation.  The definition of a single large band and/or smaller subset band(s) has been discussed with the agreed way forward [2] presenting options for further consideration.  In this contribution, a proposal is presented to define a single large band covering the entire UHF frequency range as well as a “subset” band overlapping with the Band n105 downlink frequency range.
Discussion
After considerable discussion regarding the band definition for 5G broadcast in the UHF frequency range, a way forward [2] was agreed to consider two options 
Two options (not mutually exclusive)
1. Define a single band covering the entire UHF frequency range 470 – [698/702] MHz
a. The requirements are relaxed for this band (TBD which requirements and how much) and/or
b. This band is assumed to be implemented with more than one filter in the UE (TBD how many filters and the characteristics of those filters)
2. Define smaller bands 
a. At least one of the bands overlaps with Band n105 DL to reuse n105 Rx filter
b. Specify the following bands 470-542 MHz, 540-606 MHz and 602-702 MHz.
c. Other 
Way forward:  For RAN4 #106, companies are invited to provide proposals and supporting technical data including filter performance for the options listed above.
While a number of opinions and anecdotes were expressed on the optimal band definition, very little concrete technical data was provided.  While the expressed views are valuable to stimulate discussion, in order to generate meaningful technical requirements, concrete technical data must be provided.  Most importantly, filter characteristics – ideally from multiple sources – need to be available in order to derive the UE requirements.
From a pragmatic perspective considering the timeline of the work item, it is suggested to focus on available data; i.e., available filter data sheets or studies already completed, rather than to embark on new filter studies.  It is recognized that new bands can be added in the future following the conventional approach with a new spectrum-related work item as needed rather than to try to squeeze them into this work item.  In that sense, the bands defined in the scope of this work item could be regarded as “example” bands similar to the method used for many other new features requiring band definition in RAN4.  
Full UHF band
A full UHF band is regarded as highly beneficial since frequency allocations and deployment for TV broadcast vary worldwide.  A full UHF band could accommodate such variation, but would be limited in performance due to the relatively poorer rejection available from a full-band filter.  In particular, there would be no filter rejection within the UHF frequency range, for example, at 600 MHz which has been designated for co-primary IMT operation in some countries.  A datasheet is available for a full band filter.  This filter is in production and has been used in a number of handset designs to enable broadcast TV reception.  Its package size is 1.4 x 1.1 mm2 with a package height of 0.45 mm.  The data sheet filter characteristics are shown below.
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600 MHz subset band
Filter feasibility for a 2x40 MHz band in the 600 MHz frequency range was extensively studied over a period of more than a year during a study item and work item to define Band n105.  The results of these studies are captured in the TR [3] and into resulting specifications for Band n105 [4].
Aside from the timeliness of technical results offered by leveraging Band n105, definition of a band coinciding with Band n105’s downlink also enables more rapid support of 5G broadcast feature at least in this portion of the spectrum.  It is not the intention to preclude other regional bands for 5G broadcast; in particular, there are countries where 600 MHz has been allocated to IMT so a band that includes only frequencies below 600 MHz may be suitable.  As the demand for other bands for broadcast is received and technical data becomes available, it is expected that these can be added as a new band proposal in the same manner that any new bands are introduced into 3GPP specifications.
Proposal
Based on the available data, it is proposed to define the following bands in the scope of this work item.
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	XX
	
	N/A
	
	470 MHz
	–
	698 MHz
	FDD

	YY
	
	N/A
	
	612 MHz
	–
	652 MHz
	FDD



In [5], the UE requirements for 5G broadcast in these two bands is presented for consideration.
Conclusion
In this contribution, two “example” bands are proposed to be included for 5G broadcast in the scope of this work item.  The first is a full-band covering the entire UHF frequency range and the second is a “subset” band overlapping the Band n105 downlink frequency range from 612 – 652 MHz.  Further bands can be added in the future as needed in a release independent manner.  The justification for these two bands is the timeliness and availability of technical filter data in order to derive the UE specifications.  Moreover, enabling a full UHF frequency band has many desirable characteristics even if performance may be sub-optimal in radio environments with interfering systems within the UHF band or in close frequency proximity.  Concurrent operation with nearby IMT, i.e., Band n28, may also be prohibitive but is outside the scope of the present work item.  Definition of a 600 MHz subset band is also advantageous since it can leverage the Band n105 filter and potentially lead to more rapid adoption of the 5G broadcast feature (at least over this limited frequency range) without the need for independent hardware development.
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