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Introduction
RAN4 work on LTE based 5G broadcast is started after the completion of part 1 work by RAN1/2/3 [1,2]. In this contribution, open issues on band definition are discussed according to the agreed WF [3] from RAN4#105 in the following.Two options (not mutually exclusive)
1. Define a single band covering the entire UHF frequency range 470 – [698/702] MHz
1. The requirements are relaxed for this band (TBD which requirements and how much) and/or
1. 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)
1. Define smaller bands 
1. At least one of the bands overlaps with Band n105 DL to reuse n105 Rx filter
1. Specify the following bands 470-542 MHz, 540-606 MHz and 602-702 MHz.
1. Other 
Way forward:  For RAN4 #106, companies are invited to provide proposals and supporting technical data including filter performance for the options listed above.



Discussion
As we already discussed in [4], splitting the UHF band into a few sub-bands should not be driven by the filter implementation feasibility. It should be driven by market demands. If the 5G broadcast service is launched, the device shall support all the broadcast channels available in that market. It would not be allowed to support only a subset of broadcast channels.
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 the coordination constraints. The device would be required to support all the TV channels therefore the first option should be the baseline for this work item. If there is any market that only requires sub-band (that do not require any global coordination), then sub-band can be considered to support such limited market.
Observation 1: Option 1 should be the baseline for 5G broadcast band. Option 2 can be considered depending on the market demand.
Regarding UE filter feasibility discussed in RAN4#104-bis-e and RAN4#105 [4,5], we have observed that a single wideband filer for 470-694/698/702 MHz is not feasible if band 28 coexistence is required. So the option 1-a) does not seem a viable option. Option 1-b) can be considered to meet the overall insertion loss and blocking requirement against adjacent bands. The number of filters can be implementation specific and does not need to be specified. 
Observation 2: Option 1-b) should be considered to meet the 5G broadcast band requirement and the number of filters can be left to implementation.

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. It is proposed to assume this band as the first priority to make the work forward. If a subband demand is identified, we can further discuss if subband should be specified or not.
Proposal 1: It is proposed to introduce a band for LTE based 5G Terrestrial Broadcast covering the frequency range 470 – 698 MHz assuming multiple UE Rx filters.
Proposal 2: Sub-bands are further considered if such a market demand is identified.

Conclusion
Observation 1: Option 1 should be the baseline for 5G broadcast band. Option 2 can be considered depending on the market demand.
Observation 2: Option 1-b) should be considered to meet the 5G broadcast band requirement and the number of filters can be left to implementation.
Proposal 1: It is proposed to introduce a band for LTE based 5G Terrestrial Broadcast covering the frequency range 470 – 698 MHz assuming multiple UE Rx filters.
Proposal 2: Sub-bands are further considered if such a market demand is identified.
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