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Introduction
In the scope of Release 18, a new WI on New bands and BW allocation for 5G terrestrial broadcast [1] has been approved by RAN. 

One objective is to specify band(s), within the portion of UHF spectrum allocated to broadcast, that support the channelization available to broadcasting operators.

This contribution is based on our RAN4#105 contribution [3], further discussing this aspect.
 
Discussion 
Background
In last RAN4#105 meeting, RAN4 discussed further on the band(s) definition for 5G broadcast with an agreed way Forward ([2]) mentioning the following: 
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Single band 470-698/702 MHz consideration
In our last RAN4#105 contribution ([3]), we expressed our concerns specifying a band covering the full range 470-698/702 MHz. With ~40% relative bandwidth, filter design with good performance is challenging. 
One filter we found has ~1.5dB typical insertion loss in 600-710 MHz and ~3dB typical (4dB max.) in 710-770 MHz. Also, it has ~33dB typical attenuation but for the 880-915 MHz frequency range. For lower frequency range, its attenuation is much lower, as it could be seen in Figure 1.  
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[bookmark: _Ref115118227]Figure 1: TDK DEA160710LT filter: insertion Loss and attenuation
This filter doesn’t have a good enough roll off to give a relevant protection from the adjacent bands. If we define a full band 470-694-/698/702 MHz band, the UE blocking requirement would have to be considerably relaxed, not given much protection from the adjacent bands. All broadcast channels in the upper part might suffer from interference from the 700MHz bands (n12, n28, …) in regions where they are deployed. 
Also, in regions where n71 (US) or n105 (APT) are operated, those bands would be inside this large broadcast band and the broadcast channels in the 500MHz would not have any blocking protection (out of band). 
Such large band specified based on this type of filter might hardly be deployed in many areas. 
Moreover, whatever band(s) RAN4 would define, the requirements shall at least be compliant with existing standards (i.e. EN 303 340 [4]) and most likely anticipate the ECC Recommendation on “Receiver resilience to transmission on adjacent frequency ranges” ([5]), which is supposed to be released by October 2023 (mature drafts are available on ECC website)
Observation: RAN4 should not specify broadcast band(s) with too relaxed requirements, not compliant with EN 303 340 and ECC Recommendation on “Receiver resilience to transmission on adjacent frequency ranges”.
Alternative proposal
In last RAN4#105 meeting, we proposed ([3]) to define 3 bands covering the 470-702 MHz frequency range, with some overlapping between those 3 bands to support any broadcast channel whatever the channel bandwidth is (6, 7 or 8 MHz). Those 3 bands are: 470-542 MHz, 540-606 MHz and 602-702 MHz.
Nevertheless, it must be noted that no such filter exists today. Without any simulation results from filter providers, it might be difficult for RAN4 to specify the corresponding UE requirements. 
We understand this might require some effort as 3 types of filters would need to be simulated. If so, in case RAN4 can’t get any such simulation results, to minimize the simulations effort, our alternative proposal would be to specify the following 4 sub-bands (as shown on Figure 2): 
· Sub-band 1: 470-617 MHz sub-band using a similar low pass filter than above but downshifted. It will have steeper roll off characteristics and would be able to reject n105 UL blockers.
· Sub-band 2: 612-652 MHz sub-band using the n105 UL filter.
· Sub-band 3: 646-686 MHz assuming re-using the n105 UL filter.
· Sub-band 4: 658-698 MHz (or 662-702 MHz) assuming re-using the n105 filter as well.
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[bookmark: _Ref127372404]Figure 2: Sub-bands proposal

Thanks to the overlapping of those sub-bands, the 3 considered channel bandwidth (6, 7 and 8 MHz) could be handled properly, all broadcast channels could be fully supported by at least one of those sub-bands.
RAN4 would only need some filter simulations to finalize the requirements of the first sub-band 1 (470-617 MHz) while, for the other sub-bands 2, 3 and 4, requirements could be set based on the ones already specified for band n105. 
The sub-bands would not suffer of coexistence with the 700MHz bands.
Proposal: If the initial proposal of 3 sub-bands (470-542 MHz, 540-606 MHz and 602-702 MHz) is not acceptable due to the effort and lack of simulation results, specify 4 sub-bands for 5G broadcast service: 470-617 MHz, 612-652 MHz, 646-686MHz and 658-698MHz. The requirements for the 3 last sub-bands (612-652 MHz, 646-686MHz and 658-698MHz) considering a n105 UL filter.


Conclusion
In this contribution, we further discuss the bands plan for 5G terrestrial broadcast and made the following observation and proposal:
Observation RAN4 should not specify broadcast band(s) with too relaxed requirements, not compliant with EN 303 340 and ECC Recommendation on “Receiver resilience to transmission on adjacent frequency ranges”.
Proposal: If the initial proposal of 3 sub-bands (470-542 MHz, 540-606 MHz and 602-702 MHz) is not acceptable due to the effort and lack of simulation results, specify 4 sub-bands for 5G broadcast service: 470-617 MHz, 612-652 MHz, 646-686MHz and 658-698MHz. The requirements for the 3 last sub-bands (612-652 MHz, 646-686MHz and 658-698MHz) considering a n105 UL filter.
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1 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.
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