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Introduction
This document is a summary of the contributions submitted under the following agenda items
9.4 New bands and BW allocation for 5G terrestrial broadcast - part 2
9.4.1 General and work plan (no papers submitted under this AI)
9.4.2 Band definition and system parameters
9.4.3 UE RF requirement
Topic #1: Band plan
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218493
	Ericsson
	5G Broadcast: Bands discussion
Observation1: Today, filters covering the 470-702MHz frequency range for handheld usage exist.
Observation2: With a full 470-694-/698/702 MHz band, the UE blocking requirement would be so relaxed that it won’t give any protection from the adjacent bands or in regions where the 600 MHz band is used (n71 or n105). 
Observation3: A new band covering the 470-702 MHz frequency range would have a relative bandwidth of ~40%.
Observation4: With  40% relative bandwidth, an efficient antenna design for such band would be challenging.
Proposal1: To limit the 5G broadcast bands’ number without impacting antenna design efficiency, RAN4 should specify at least 3 sub-bands covering the overall 470-702MHz frequency range.
Observation5: Specifying a sub-band located in the upper frequency range of 470-702MHz would enable reusing NR UE ecosystems supporting NR 600MHz bands and facilitate 5G Broadcast development. 
Proposal2: RAN4 should specify the following 3 bands for 5G Broadcast service: 470-542 MHz, 540-606 MHz and 602-702 MHz.

	R4-2219190
	ZTE Corporation
	Discussion on band definition for LTE based broadcast
Proposal 1: to define LTE based broadcast band with a single band.
Proposal 2: it is recommended to set upper edge of LTE based broadcast as 698 MHz.

	R4-2219627
	Huawei, HiSilicon
	Discussion on UE implementation for band plan
Observation 1: Based on the typical RF block diagram for DVB-H tuner, Full UHF filter whose rejection performance is as good as IMD industry is not feasible. We have to come up with other solutions.
Proposal 1: RAN4 can trade off the following two solutions before making final decision.
Solution 1: RAN4 can assume an adjustable bandpass tracking filter after LNA, i.e. DVB-H implementation can be reused in smartphone.
Solution 2: DL frequency range (612~652MHz) of band n105 can be specified firstly to reuse current IMT industry for LTE broadcast.

	R4-2219708
	Nokia, Nokia Shanghai Bell
	LTE based 5G broadcast band definition
Observation 1: For legacy DVB-H receiver implementation guideline, only GSM900 rejection filter was considered. For in-device coexistence, usable frequency was limited to channel 49 (698 MHz).
Observation 2: A single wideband filer does not seem feasible if band 28 coexistence is required.
Observation 3: Splitting band into sub-bands should not be driven by filter implementation feasibility. It should be driven by market demand, as normally the devices are required to support all TV channels in the market.
Observation 4: 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 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 when such a market demand is identified.

	R4-2219987
	Qualcomm Incorporated
	UHF band plan for 5G broadcast
Observation 1:  Reference sensitivity especially at the lower UHF frequencies may be degraded.
Observation 2:  Out-of-band blocking requirements especially range 3 at 85 MHz offset from the band edge may need to be relaxed from -15 dBm to [-30] dBm.
Observation 3:  In-band blocking requirements currently specified as -56 dBm and -44 dBm for LTE will apply across the entire UHF band.
Observation 4:  Concurrent operation is outside the scope of this work item, but may need to be considered in the future on a case-by-case basis.  A broadband definition with single filter will make coexistence challenging to enable especially for close-in bands such as Band 28.
Observation 5:  Smaller regional bands may be advantageous for UE performance, feasibility, and possible rejection in other bands to enable future concurrent operation or to provide better blocker resistance in countries where the entire UHF band is not available for broadcast.
Observation 6:  The filters for Band n71 and Band n105 have already been well studied, so can serve as the basis for a new band.  Other new band proposals may require further filter simulations and studies and can be added in the future.
Based on the above, we propose a single large band to be defined covering the entire UHF spectrum based on the filter data provided or additional filter data if available.  It is understood the performance of this band, especially with regard to blocking interference and possible future concurrent operation between 5G broadcast and IMT service may be degraded or not even possible.  It is also understood that the band may not be suitable for all countries where broadcast spectrum is not allocated across the entire UHF spectrum or there is adjacent service just outside of the band.
In addition to a single band, smaller regional bands are also proposed to be defined.  Since the only data available at the moment is for bands n71 and n105 and these are the only 3GPP bands that overlap the UHF spectrum, these can be used as the basis for a regional band.  Other bands can be added in the future based on request from interested parties.



The moderator can suggest a limited number of papers which could be presented.
	R4-2218493
	Ericsson

	R4-2219627
	Huawei, HiSilicon

	R4-2219708
	Nokia, Nokia Shanghai Bell



Open issues summary
Most companies recognize that a single band covering the entire UHF frequency range cannot be fulfilled by a UE if it is expected to deliver similar performance to cellular bands.  In addition to the Rx filter for which a couple of examples have been provided, there are also concerns related to antenna, LNA, and front-end matching network.  On the other hand, there is interest expressed by other companies for the UE to support the entire range due to an expectation that the UE should be able to tune to any UHF broadcast channel unless there is a specific regional request.  
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 

Proposed WF by the moderator
If a downselection cannot be agreed, since 3GPP is contribution driven, none of the above options is precluded, but companies are invited to bring technical data, filter simulations, etc. according to the options above to propose requirements for the band(s).  Requirements should be derived based on technical data. 

Topic #2: UE RF requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2219191
	ZTE Corporation
	Discussion on UE RF requirement maintenance
Proposal 1: to define refsens value as -99.4, -98.7, and -98.2 dBm for 6, 7, and 8 MHz.
Observation 1: it will cause ACS reduction when UE configures the filter larger than the channel bandwidth.
Proposal 2: if we reuse 10 MHz filter, it needs to assess the degradation.

	R4-2219628
	Huawei, HiSilicon
	Discussion on UE RF requirements
Proposal 1: If 9dB NF can be assumed, -100dBm/-97dBm/ -95.2dBm /-94dBm REFSENS can be derived for 5, 10, 15, 20MHz.
Proposal 2: The maximum input level is derived based on the following formula: Maximum input level = BS output power – MCL – body loss, considering reasonable assumptions.
Proposal 3: For UE ACS requirements, the adjacent channel interference should be located closed to the wanted signal.
Proposal 4: For UE ACS requirements, the channel bandwidth of the adjacent channel interference and wanted signal can be same considering the typical interference scenario with 6MHz, 7MHz and 8MHz.

	R4-2219709
	Nokia, Nokia Shanghai Bell
	LTE based 5G UE RF open issues
Observation 1: FDD Band 71 REFSENS is not a good reference for the SDO band.
Observation 2: The same reference as SDL bands (band 32 and 69, etc) would be feasible assuming that multiple sub-band filters are used to cover the SDO band.
Proposal 1: The ACS placement shall be based on the channelization of the 5G broadcast channels, i.e., 6, 7 or 8 MHz even if the 10 MHz channel filter is reused.
Proposal 2: The ACS requirement shall not be relaxed from the one specified in EN 303 340.

	R4-2219988
	Qualcomm Incorporated
	UE ACS requirement for 5G broadcast
Observation:  A possible ACS specification for the 5G broadcast UE is -40 dB based on evaluation of measured  DVB-T2 receivers.  
Proposal:  It is proposed not to define new ACS requirements for the broadcast UE.  Instead, the existing 10 MHz LTE ACS requirement is applicable.  Deployment coordination mechanisms are expected to be used to mitigate interference as needed.
Observation:  A guard band of 2 or 3 channels could be considered as a starting point for deployment if ACS of -40 dB is required.
Observation:  The ACS requirement can be much less than -40 dB if co-located deployment of HPHT sites is available.  Hence, the required guard band between channels can be reduced or eliminated.

	R4-2218067

	SWR

	BS requirements for 5G terrestrial broadcast
This paper was submitted to the basestation agenda but includes one proposal for UE ACS.
Proposal 2:	RAN4 to specify an ACS value of 33 dB or better for 6, 7 and 8 MHz and suitable adjacent channel blocking levels for specified wanted signal levels.
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Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions..
Sub-topic 2-1 Reference sensitivity
Option 1 (ZTE):  to reuse the noise figure of legacy DVB-T receiver design and other implementation margin and -99.4, -98.7, and -98.2 for 6, 7, and 8 MHz
Option 2 (Huawei, Nokia):  -100dBm/-97dBm/ -95.2dBm /-94dBm REFSENS can be derived for 5, 10, 15, 20MHz
Moderator comment:  Using the same formula as Huawei’s paper, but setting the bandwidth to 6, 7, and 8 MHz we have -99.2, -98.5, and -97.9 dBm.
Moderator comment:  Nokia suggests using SDO band as basis for refsens.  According to the moderator, this should be the same values as proposed by Huawei.
Proposed WF:  The proposals are within 0.2 – 0.3 dB of each other.  Can companies accept Option 2?

Sub-topic 2-2 ACS
Option 1 (Nokia): -25 dB with frequency offset at 6, 7, and 8 MHz
Option 2 (Qualcomm): -33 dB with frequency offset at 10 MHz (same as the existing 10 MHz spec)
Option 3 (SWR):  -33 dB with frequency offset at 6, 7, and 8 MHz
Proposed discussion:  Is option 3 feasible with the assumed 10 MHz channel filter?  If so, can we agree to Option 3?  If not, then can Option 1 or 2 be acceptable?


