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Introduction
RAN4 work on LTE based 5G broadcast is now kicked off after the completion of part 1 work by RAN1/2/3 [1]. In this contribution, open issues on band definition are discussed according to the agreed WF [5] in the following.
<Sub-topic 1-1> feasibility of large band and number of bands/sub-bands
<Background>
The following band definitions are presented as candidate options by the moderator after the 1st round of email discussion [104-e][128].
· Option 1: Define one large single band 470 – [694/698/702] MHz in addition to multiple regional (smaller) bands
· Option 2: Define one large single band 470 – [694/698/702] MHz, but the UE is only required to support a subset of this band
· Option 3: Define sub-bands corresponding to TV channels (i.e., CH34, 35, 36, etc) but the UE would not be required to support all of them
· Option 4: Define sub-bands of UHF, for example, lower UHF, middle UHF, upper UHF
· Option 5: Some hybrid of these options, or other options entirely
<Way forward/Agreement>:
· The entire 470-[694/698/702] MHz range is covered by one single band or multiple sub-bands.
· i.e., at least one band starts from 470 MHz and one band ends at 694/698/702 MHz. (The higher band edge is TBD)
· For RAN4#104-bis meeting, companies are encouraged to study the following issues. 
· The feasibility of one large single band in terms of UE implementation in Rx filter, antenna or other components.
· If one large band is not feasible in UE, what is the maximum singe band bandwidth and minimum number of sub-bands.
· Discuss also tradeoff between smaller and larger bands.
· The feasibility of defining a harmonized band/sub-band up to 694/698/702 MHz if the higher band edge 694/698/702 MHz is different among regions.
· Band(s) plan proposal and motivation




Discussion

The passband bandwidth is about 39% of the carrier frequency for 470-694/698/703 MHz at the band centre, e.g. (698-470)*2/(470+698). This is much larger than band n77 (24%). Such large passband would be challenging for handheld device implementation such as in Rx filter insertion loss and antenna performance. If a single filter is not feasible, sub-band filters may be needed, which is always a possible implementation option for any 3GPP band. If there are other implementation issues such as antenna, it can be further discussed though it is not a scope of TS 36.101. 
Nevertheless, there have been already commercial handheld devices that support mobile TV reception for such a wide frequency range in UHF band. Portable TV tuners have been available in many markets. The 1seg system would be the best example of mobile TV reception, which had been supported by most of handset/smartphones in Japanese market. Thus, the support of the entire band for 5G broadcast looks feasible for handheld devices.
Observation 1: UHF band TV tuners for handheld devices have been available in many markets, which indicates that the support of 470-694/698/702 MHz would be feasible in handheld devices.

Splitting the UHF band into a few sub-bands should not be driven by the UE implementation feasibility. It should be driven by market demands. If the broadcast service is launched in the market, the device shall support all the broadcast channels for the market. It is not allowed to support only a subset of broadcast channels. If a market only allocates a portion of UHF band for 5G broadcast services, it is possible that the device for such market only supports that portion as a sub-band of UHF TV.
Observation 2: Splitting band into sub-bands should not be driven by UE implementation feasibility. It should be driven by market demand, as normally the devices are required to support all TV channels in the market.

It is not clear if 5G broadcast services are restricted to a portion of UHF band. Once 5G broadcast service is launched, no restriction is expected w.r.t which channel is available for 5G broadcast. TV channels are frequency reused over regions and coordination is required as in GE06 agreement. Once 5G broadcast is widely deployed, it is unlikely that 5G broadcast channels are limited to a particular sub-band due to such coordination constraints. Exception would be the case that a portion of UHF band is allocated to FDD bands such as band n71 (US 600) and n105 (APT 600). For such region, the band below n71 or n105 is possibly available to 5G broadcast. For other regions, the band is still for broadcast. Each device is expected to support all the TV channels as TV channel assignment would need to be flexible.
Observation 3: It is a most likely scenario that UE is required to support the entire band 470-694/698/702 MHz for maximum flexibility of 5G broadcast channel assignment, except for the regions that deploy n71 or n105. 

In RAN4#104-e, several companies requested to define a band for LTE based 5G Terrestrial Broadcast covering the spectrum range 470 – 698 MHz to be used in terms of 6, 7 or 8 MHz carrier bandwidth. We understand this portion of the band has the most demand to launch the 5G broadcast services. Although there may be other demands, it is proposed to assume this band as the first priority to make the work forward. If other demands are identified (such as a subband required for a certain region), it can be considered how to incorporate such a demand, either to define another band for them, or to combine bands in some ways.
Proposal 1: It is proposed to prioritize a band for LTE based 5G Terrestrial Broadcast covering the spectrum range 470 – 698 MHz.
Proposal 2: Sub-bands are further considered when such a market demand is identified.

Conclusion
Observation 1: UHF band TV tuners for handheld devices have been available in many markets, which indicates that the support of 470-694/698/702 MHz would be feasible in handheld devices.
Observation 2: Splitting band into sub-bands should not be driven by UE implementation feasibility. It should be driven by market demand, as normally the devices are required to support all TV channels in the market.
Observation 3: It is a most likely scenario that UE is required to support the entire band 470-694/698/702 MHz for maximum flexibility of 5G broadcast channel assignment, except for the regions that deploy n71 or n105. 
Proposal 1: It is proposed to prioritize a band for LTE based 5G Terrestrial Broadcast covering the spectrum range 470 – 698 MHz.
Proposal 2: Sub-bands are further considered when such a market demand is identified.
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