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Introduction
A new RAN4 led WI [1] was approved with a UE objective as follows:
· Specify UE requirements for 6/7/8 MHz, including the following [RAN4]:
· Define RX requirements (e.g. maximum input level, blocking, spurious response, wideband intermodulation, ACS) to accommodate 6/7/8 MHz PMCH.
· Reuse existing requirements for 10 MHz as much as possible.
NOTE: New (dedicated) channel filters (e.g. 6/7/8 MHz filters) are not considered for the UE.…
…
NOTE 2: 	RAN4 shall assume that coexistence among different systems in the portion of the UHF band allocated to broadcast (~470 - ~694/698 MHz) is ensured through coordination, in line with regional and national regulation.

Although the WID lists other objectives for band definition and BS requirements, this contribution focuses on UE RF aspects.
Discussion
General aspects
For LTE, the MBMS broadcast requirements for the UE are limited to demodulation requirements specified in clause 8 of TS 36.101.  For the UE RF requirements clause 4.3 states
A terminal which supports MBMS (including 15 kHz, 7.5 kHz ,1.25 kHz, 2.5 kHz and 0.37 kHz subcarrier spacing), shall meet the minimum requirements in clauses 5 and 7. A terminal which supports MBMS is not required to support all kinds of subcarrier spacing. 
Thus, the generic UE RF requirements are applicable to broadcast.  No additional or exceptional requirements apply to the receive only mode (ROM) UE since none are listed in TS 36.101.  For 5G, one (or more) new dedicated band(s) will be defined with bandwidths not aligned to the standard 5G bandwidths necessitating the discussion of dedicated RF requirements.
Observation 1: 5G terrestrial broadcast may need new broadcast dedicated RF requirements
For UE receiver requirements the new 6, 7 and 8 MHz bandwidths can be accommodated even with the existing channel BWs. RAN1 design uses 5 MHz channel BW declaration in the MIB for initial access but the payload channel PMCH occupies more than the 25 RB’s specified for 5 MHz BW according to Table 5.6-1 of TS 36.101. The ETSI Harmonised Standard for digital broadcast [2] specifies channels and adjacent channel leakage ratios for 6, 7 and 8 MHz channels; a similar approach could be adopted in 3GPP.  However, the definition of channel bandwidths, adjacent channel requirements should be coordinated between UE and BS discussions.
Proposal 1: How to handle 6, 7 and 8 MHz bandwidth in the specifications should be coordinated between UE and BS specifications.  
Options include specifying 6, 7, and 8 MHz bandwidths of the BS side or both the BS and UE sides, or leveraging the 10 MHz bandwidth on the UE side.  Aspects discussed in the study item on non-standard bandwidths may be relevant here as well; albeit that study item is targeted for NR.
In the following, we discuss our view on the WID objectives for UE RF.
Blockers for 6, 7, and 8 MHz bandwidths
The WID states the intention to specify bandwidths 6, 7 and 8 MHz bandwidths but to reuse requirements from 10 MHz as much as possible without assuming dedicated channel filters for the UE.  Two approaches can be considered
1) Assume all interferers are offset based on 10 MHz channel boundaries, or
2) Align the interferers with the corresponding 6/7/8 MHz channel BW but the specified interferer power levels should not take into account anything more than the assumption of a 10 MHz channel filter in the UE.
The option 2 would need discussion in RAN4 on assumptions for existing designs and filter limitations.  For option 1, the positioning of the 6, 7, or 8 MHz broadcast channel within the 10 MHz “virtual” channel should be clarified.  It is suggested that they be centered.  In this case, option 1 with centered channelization results in the greatest reuse of existing requirements.  Irrespective of the placement of the interfering signals, their power level will also need to be evaluated especially in an environment with HPHT broadcasters.  In previous 3GPP studies on DTV blocking interference, broadcast transmission powers of 200 kW and 1 MW have been considered depending on the country and path loss estimated based on measurements and system simulations.  At the same time, it is stated in the WID 
RAN4 shall assume that coexistence among different systems in the portion of the UHF band allocated to broadcast (~470 - ~694/698 MHz) is ensured through coordination, in line with regional and national regulation.
Hence, it may not be necessary for 3GPP to define blocking requirements for the worst case uncoordinated deployments; rather, it is proposed that 3GPP define requirements based on more moderate parameters assuming some degree of coordination between adjacent broadcasters.  The details are still to be studied.
Proposal 2:  Two options are blocker placement shall be considered.  The first is according to 10 MHz LTE channelization and the second is specific blocker placement according to 6, 7, and 8 MHz broadcast channelization.  The power levels are still to be studied, but should take into consideration the assumption of coordination between nearby broadcast transmitters.
Reference sensitivity
Reference sensitivity power level
The most straightforward way is define reference sensitivity is to reuse the reference sensitivity requirements from LTE for 10 MHz bandwidths in Band 71.  This assumes the PMCH FRC to be defined will have the same demodulation SNR requirement as the existing reference sensitivity FRC.  However, the existing reference sensitivity accounts for insertion losses due to the duplexer, FDD Tx noise, and possibly transmitter spurious products for wider bandwidth (not present for 10 MHz).  None of these impairments are expected for a ROM broadcast receiver.  Alternatively, reference sensitivity could be scaled to each new bandwidth also taking into consideration the expected front-end losses for a more accurate result. 
Proposal 3: Discuss whether the same reference sensitivity as LTE 10 MHz can apply for bandwidths of 6, 7, and 7 MHz in broadcast bands, whether it can be scaled to bandwidth, or whether more detailed study is warranted.
The TS 36.331 defines maximum transmission bandwidth configuration in IE pmch-Bandwidth as one of the options:
Table 2.3.1-1: Maximum transmission bandwidth configurations for MBMS
	Bandwidth
	6 MHz
	7 MHz
	8 MHz

	NRB
	30
	35
	40



RAN4 will define this as maximum transmission BW but as we discuss in the section 2.1, if new channel BWs will be defined for 5G terrestrial access or not needs further discussions. 
Test conditions
The broadcast operates without uplink and therefore measuring reference sensitivity, or any other requirement needs to be done differently than the normal operation of LTE. Information on the received signal is needed from the UE to know when throughput criteria is met. For MBMS the information is not provided in the form of ACK/NACK but the UE instead reports by command the received BLER at the application level with performance requirements (clause 10 of TS 36.101).  Therefore, new mechanisms for reference sensitivity are not expected to be needed from RAN4.  However, the mapping of a performance BLER metric to core RF requirements such as reference sensitivity and blocking needs further discussion.
Observation 2: 5G terrestrial broadcast system does not have uplink but receiver performance can still be tested with the aid of application layer.  Mapping of BLER metric to core RF requirements on throughput needs further discussion. 
Earlier releases have defined FRCs for MBMS use as described in Annex A.3.8 of TS 36.101 but those are for fully allocated 1.4, 3, 5 and 10 MHz channels with 0.37, 1.25, 7.5 and 15 kHz SCS depending on the case. Since this work is targeting bandwidths 6, 7 and 8 MHz new FRCs are needed. 
Observation 3: New FRC’s are needed for Rel-18 5G terrestrial broadcast RF performance requirements. 
Other requirements
The WID states that at least the following specifications are to be taken into account and requirements reused when available.
· For ITU region 1, requirements defined in ETSI EN 302 296 and GE06 Agreement.
· For ITU region 2:
· In United States, Title 47 CFR 73.622.
· In Brazil, ABNT 15601.
· For ITU region 3, in China, GB20600-2006.
Many of the requirements in these documents pertain to the transmitter so are not relevant to the ROM UE.  In particular it is noted that ABNT 15601 is a document on transmission.  The comparable document on the receiver is in ABNT 15604.  Nonetheless, each of these documents should be reviewed in the course of this work item in search of requirements to be captured into 3GPP specifications to fulfil this objective of the work item.  Not all of these documents are freely available within the public domain.
Observation 4:  Regulatory documents indicated in the WID should be reviewed for possible inclusion into the 3GPP specifications.  Not all of the documents are freely available within the public domain.
Conclusion
In this contribution, UE RF requirements for read only mode (ROM) broadcast UE’s are discussed.  In particular, the handling of 6, 7, and 8 MHz channel bandwidths with the possible reuse of 10 MHz LTE specifications has been suggested.  Blocking requirements and reference sensitivity requirements are also discussed.  The following observations and proposals have been presented.
Observation 1: 5G terrestrial broadcast may need new broadcast dedicated RF requirements
Observation 2: 5G terrestrial broadcast system does not have uplink but receiver performance can still be tested with the aid of application layer.  Mapping of BLER metric to core RF requirements on throughput needs further discussion. 
Observation 3: New FRC’s are needed for Rel-18 5G terrestrial broadcast RF performance requirements. 
Observation 4:  Regulatory documents indicated in the WID should be reviewed for possible inclusion into the 3GPP specifications.  Not all of the documents are freely available within the public domain.
Proposal 1: How to handle 6, 7 and 8 MHz bandwidth in the specifications should be coordinated between UE and BS specifications.  
Proposal 2:  Two options are blocker placement shall be considered.  The first is according to 10 MHz LTE channelization and the second is specific blocker placement according to 6, 7, and 8 MHz broadcast channelization.  The power levels are still to be studied, but should take into consideration the assumption of coordination between nearby broadcast transmitters.
Proposal 3: Discuss whether the same reference sensitivity as LTE 10 MHz can apply for bandwidths of 6, 7, and 7 MHz in broadcast bands, whether it can be scaled to bandwidth, or whether more detailed study is warranted.
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