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1. Introduction
In RAN#95e meeting, the approved work item [1] includes the objective to specify band(s), within the portion of UHF spectrum allocated to broadcast systems (~470 - ~694/698 MHz, depending on the region), that support the channelization available to broadcasting operators. During the last RAN4 meeting, there were some open issues left for further discussion in [2]. In this contribution, we want to share some further views on band definition for LTE based broadcast.
2. Discussion
In the last RAN4 meeting, there are two options for band plan given in way forward [2]:
	Band plan
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.


For option 1, it is necessary to define a single wide band covering the entire UHF frequency range 470 – [698/702] MHz for LTE based 5G broadcast, and this is the most straight forward approach. Considering the usage of band n28 globally, the interference from band n28 should be considered. And the problem of this option is whether the UE duplex is sufficient to cover the whole band, which may could cause lots of implementation challenges. Besides,  the requirements e.g. refsens, ACS and blocking of DVB receiver are strict, which the current smartphone may be not meet. If this option is adopted, the performance assessment is necessary.
For option 2, whether to define multiple sub-bands depends on out of band blocking, and the premise is that define a single band covering the frequency range 470 – [698/702] MHz. But the existing design for n71/B71 could not be fully utilized which is too conservative and not good from the economic wise.
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Figure 1: Illustration of DTT spectrum and its surrounding/overlapping IMT band
Because there are some concerns on implementation, we think the following external Micro USB DVB-T tuner receiver could be a potential solution to receive broadcast signals which is also one commercial available solution for lots of Andorid and Apple smartphones.
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Figure 2: Smartphone with external DVB-T tunner receiver
The description for commercial Single-Conversion DVB-H Tuner MAX2165 could be found as following. It should be noted that digital baseband channel filtering are still implemented which is different from our assumption by reusing 10MHz digital filtering. 
	The MAX2165 integrates a tuneable notch filter. This filter is designed to notch out interfering signals in the 830 MHz to 950 MHz frequency range to allow for operation in the presence of large cellular signals. Programmable baseband channel-selection filters allow for operation with 7 MHz and 8 MHz channels. Digital DC offset correction circuitry supports time-sliced operation by minimizing power-up time delay. The fractional-N synthesizer reduces VCO lock time and minimizes close-in phase noise, eliminating the need for power-hungry, phase-noise reduction algorithms.

The MAX2165 is available in a tiny, 5mm x 5mm x 0.8mm, 28-pin thin QFN package with an exposed paddle. It is specified for operation over the -40°C to +85°C extended temperature range.


Observation 1: Single-Conversion DVB-H Tuner MAX2165 could be an potential solution to receive broadcast signals.
3. Conclusion
In this contribution, we shared some views on band definition for LTE based broadcast and the proposals are made as following:
Proposal 1: It is necessary to define a single wide band covering the entire UHF frequency range 470 – [698/702] MHz for LTE based 5G broadcast.
Observation 1: Single-Conversion DVB-H Tuner MAX2165 could be an potential solution to receive broadcast signals.
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