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Introduction
This document is a summary of the contributions submitted under the following agenda items
10.3.1 General and work plan (no papers submitted under this AI)
10.3.2 Band definition and system parameters
10.3.3 UE RF requirements
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

	R4-2300204
	Nokia, Nokia Shanghai Bell
	LTE based 5G broadcast band definition
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.

	R4-2300633
	Rohde & Schwarz
	Discussion on band plan for 5G Broadcast
Observation: Both Option 1 and 2 from the WF are technically viable from a Transmitter manufacturer point of view.
Proposal: RAN4 to consider a staggered approach when introducing the 5G broadcast bands into the specification, starting with frequency ranges already in use.

	R4-2301228
	ZTE Corporation
	Discussion on band definition for LTE based broadcast
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.

	R4-2301470
	Ericsson
	5G Broadcast: Bands discussion
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.

	R4-2302105
	Huawei, HiSilicon
	Discussion on UE implementation and band plan for LTE based 5G broadcast
Observation 1: Only 694/698MHz upper boundary is assumed for this new ENTV band based on the latest WID. In order to protect the DL/UL frequency range of band n28, it’s technically infeasible to design a band with 702MHz upper boundary. For region 1, the upper boundary of broadcasting service is 694MHz.
Proposal 1: 702MHz upper boundary should be excluded in this WID when band plan is discussed.
Proposal 2: RAN4 consider the following compromise (to specify two bands) to make progress.
Band A: To define a single band covering entire UHF frequency range 470 – [694/698] MHz with 6, 7, 8, 10MHz BWs assuming DVB-H implementation. It’s up to UE implementation to choose an adjustable bandpass tracking filter after LNA or many smaller filters to support the entire band.
Band B: DL frequency range (612~652MHz) of band n105 with 5, 10, 15, 20MHz BWs can be specified firstly to reuse current IMT industry for LTE based 5G terrestrial broadcast.

	R4-2302703
	Qualcomm Incorporated
	UHF band definition for 5G broadcast
Based on the available data, it is proposed to define the following bands in the scope of this work item.
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	XX
	
	N/A
	
	470 MHz
	–
	698 MHz
	FDD

	YY
	
	N/A
	
	612 MHz
	–
	652 MHz
	FDD




	R4-2300382
	SWR
	UE RF requirements for 5G terrestrial broadcast
1.	Already existing duplex filter components for band n71 demonstrate that similar filters are feasible. It is proposed to adopt such kind of filters in an appropriate overlapping scheme to cover the entire sub700 MHz band.
2.	Deploy additional lowpass filtering to reduce the guard band between uplink in n28 and 5G Broadcast in sub700 MHz as much as possible. Aim to achieve a guard band of 9 MHz. 
3.	If lowpass filtering cannot reduce the guard band to 9 MHz, then the UE shall signal to the BS that it is receiving 5G Broadcast in order not to allocate uplink resources in band n28 to the UE.



Open issues summary
Options from last meeting were considered
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 
Some companies indicated a desire for a single UHF band; however, there were concerns raised about the resulting performance with respect to UE in-band blocking (e.g., 600 MHz IMT bands) and out-of-band blocking (e.g., Band n28).  There was also a proposal to exclude 702 MHz and another proposal to set 698 MHz as the upper frequency limit.  Additional observations and proposals from some companies were made in support of defining a smaller band coincident with Band n105 UL and/or DL or a frequency shifted version of the Band n105 filter.  Some companies proposed to define this as a separate band initially until a market demand for other bands in UHF emerges, while other companies proposed various overlapping multi-filter configurations to cover the entire UHF frequency range.  Some companies proposed a compromise solution where both a single full UHF band is defined as well as a 40 MHz band 612 – 652 MHz.
Filter data was made available for a full UHF band.  The data for an n105 filter has also been previously quantified during the work item for that band.  There were no concerns expressed on the BS side except for including a guard band for Band n28 by setting the upper limit to 698 (or 694) MHz.  Other arguments were provided to conjecture how a filter might perform by shifting existing filter characteristics, but no simulations, data sheets, measurements, or other hard data to support the qualitative arguments was supplied.
Proposed WF 
Define the band plan based on available data for BS and UE.  This means full UHF band (with reduced UE blocking) and narrow band 612 – 652 MHz.  If data for other frequency ranges becomes available before the conclusion of the work item, it can be considered either as a separate band or as a modification to initially defined bands.
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

	R4-2300205
	Nokia, Nokia Shanghai Bell
	LTE based 5G UE RF open issues
Proposal 1: Option 3 for ACS (-33 dB with frequency offset at 6, 7 and 8 MHz) shall be agreed.

	R4-2300382
	SWR
	UE RF requirements for 5G terrestrial broadcast
Reference Sensitivity:
4.	Reference sensitivity values of -99.2, -98.5 and -97.9 should be used for 6, 7 and 8 MHz carrier bandwidth.
5.	In order to ensure compatibility between DTT and 5G Broadcast in the sub700 MHz range and facilitate sharing spectrum between the two services base any analysis on 6, 7 and 8 MHz carrier bandwidth for 5G Broadcast.
ACS:
6.	Use -33 dB with frequency offset at 6, 7, and 8 MHz.

	R4-2300634
	Rohde & Schwarz
	Discussion on UE RF requirements for 5G Broadcast
Observation 1: Using the values proposed by Huawei and the baseline assumption suggested by Nokia is reasonable.

	R4-2302106
	Huawei, HiSilicon
	Discussion on UE RF requirements
Observation 1: UE ACS is a major requirement to guarantee the system coexistence between two adjacent channels. RAN4 can’t specify this requirement only based on UE filter implementation.
Observation 2: based on the analysis above, UE ACS requirement will have a big impact on system DL ACIR coexistence performance. The system DL ACIR coexistence performance for 25dB UE ACS is much worse than 33dB UE ACS.
Proposal 1: Option 2 (-33 dB with frequency offset at 10 MHz (same as the existing 10 MHz spec)) can be specified for scenario 1 coordinated deployment. Option 3 (-33 dB with frequency offset at 6, 7, and 8 MHz) can be specified for scenario 2 uncoordinated deployment. The final decision should be up to the real deployment (coordinated vs uncoordinated) from operators.

	R4-2302704
	Qualcomm Incorporated
	In-channel ACS for 5G broadcast
it is recommended to specify the ACS requirement with a 6 MHz PMCH signal and an immediately adjacent 5 MHz ACS interferer at 5.5125 MHz center-to-center offset to more closely reflect the expected 5G broadcast channelization.  The ACS requirements is proposed to be 16 dB.

	R4-2302705
	Qualcomm Incorporated
	UE requirements for 5G broadcast
Proposal 1:  2Rx is the baseline for UE requirements.  MIMO is not expected for 5G broadcast.
Observation:  Although the RMC is not yet defined, the agreed reference sensitivity values indicate QPSK R=1/3 for modulation and code rate.
Proposal 2:  It is proposed to define the reference sensitivity as -99.2 dBm.  However, the RMC should be a 6, 7, or 8 MHz PMCH signal occupying 30, 35, and 40 RB’s with QPSK R=1/3 MCS.  It suffices to test only one of these bandwidths, say 8 MHz as the widest channel with lowest SNR per RB.
[Note:  There is an error in the “conclusion” of the paper where -97 dBm is incorrectly copied.  The correct value for 6 MHz bandwidth is -99.2 dBm]
Proposal 3:  Maximum input level to be specified at [-22] dBm.  The RMC to be defined should be a 6, 7, or 8 MHz PMCH signal with 64QAM R=3/4.  
Proposal 4:  ACS case 1 is defined as -16 dB for a 15 kHz SCS 6 MHz PMCH and 5 MHz adjacent channel interferer with frequency offset at 5.5125 MHz.  The wanted PMCH signal uses the same RMC as reference sensitivity.  It suffices to test only the 6 MHz PMCH.
Proposal 5:  For ACS case 2, the power level of the interferer is scaled up to -22 dBm.  The wanted signal power is also scaled up by 3 dB to maintain the same ACS.
Proposal 6:  Apply the 10 MHz in-band blocking case 1 and case 2 requirements for 5G broadcast with BW interpreted as 10 MHz.
Proposal 7:  Apply the LTE 10 MHz out-of-band blocking requirements for range 1 to the full UHF band (470 – 698 MHz).  Apply the range 2 requirement and range 3 requirement, but relaxed to [-35] dBm and [-20] dBm for the full UHF band.
Proposal 8:  Apply the LTE 10 MHz out-of-band blocking requirements for range 1, 2, and 3 without relaxation for a band defined over 612 – 652 MHz.
Proposal 9:  Narrowband blocking is not required for 5G broadcast in UHF frequency bands.
Proposal 10:  Apply LTE 10 MHz spurious response requirements. 
Proposal 11:  Apply LTE 10 MHz wideband intermodulation requirements with BW interpreted as 10 MHz.
Proposal 12:  Apply LTE receiver spurious emissions requirements.
Proposal 13:  Receiver image requirements are not specified for 5G broadcast.



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
All companies expressing a view agreed to the values of -99.2, -98.5, and -97.9 dBm for 6, 7, and 8 MHz channels.  One company suggested testing only the smallest channel 6 MHz with the lowest reference sensitivity -99.2 dBm.
Proposed WF:  Agree to the reference sensitivity values above.  Discuss whether all channel bandwidths need to be tested.
Sub-topic 2-2 ACS
All companies expressing a view could agree to ACS spacing according to 6, 7, and 8 MHz channelization.  One company suggested also specifying 10 MHz channelization for ACS in coordinated deployments with a final decision from the operators.  The value for ACS was not agreed.  Many companies suggested -33 dB as this is the same value from LTE and would enable better system performance, but one company provided analysis to indicate that UE with 10 MHz filter could only meet -16 dB; therefore, -33 dB is not possible.
Proposed WF:  Agree to 6, 7, or 8 MHz channelization.  Decide on a -33 dB (better system performance with uncoordinated deployment but not feasible with 10 MHz UE channel filter according to WID) or -16 dB value (UE feasibility with 10 MHz channel filter and coordinated deployment).  However, according to the moderator the WID provides guidance for 10 MHz channel filtering and coordinated deployment.
Other UE requirements
One contribution R4-2302705 provided a comprehensive treatment of all the UE Rx requirements.
Proposed WF:  Companies to provide feedback on the proposals in R4-2302705 including counter-proposals if any.

