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Introduction
RAN4 work on LTE based 5G broadcast is now kicked off after the completion of part 1 work by RAN1/2/3 [1]. In this contribution, open issues on UE RF requirements are discussed according to the agreed WF [10] in RAN4#104-bis-e.
Discussion
Sub-topic 3-1-1: Refsens value
5G Broadcast is meant to be used parallel to other services based on unicast transmissions in other bands. However, 5G Broadcast will be deployed in UHF band (470-694/698/702 MHz) with no uplink present in that band. UE is a smartphone. 
No agreement could be reached regarding the required refsens value so far. The following options can be offered:
Option 1:	Use a refsens value better than band n71 refsens as a starting point, assuming for the purpose of refsens definition that 		there is no concurrent uplink in any band.
Option 2:	Derive refsens from basic principles without necessarily using n71 as a baseline.  
Way forward:	Further discuss the issue and invite companies to provide the necessary information. 


There has been a proposal to reuse band 71 sensitivity requirement for 5G terrestrial broadcast, however, the band 71 REFSENS is affected by duplexer insertion loss and desensitization due to uplink. The band for 5G terrestrial broadcast is standalone downlink only (SDO) and thus band 71 should not be used as a reference. 
Observation 1: FDD Band 71 REFSENS is not a good reference for the SDO band.
For DVB-H receiver implementation, total noise figure of 6 dB is assumed [12]. UE noise figure is assumed 9 dB for in-car and indoor scenarios in SI evaluation TR 38.776, which is consistent with the assumption of most of E-UTRA bands. As the filter insertion loss should be consistent with those assumptions and can be minimized if multiple sub-band filters are assumed to cover the DL frequency range (even up to the entire UHF). It is expected that a similar requirement as other downlink only bands (band 32 and 69, etc) is a more appropriate reference band for 5G broadcast 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.
Sub-topic 3-2-1: UE channel filter assumption
The WID states that no new (dedicated) filters, i.e. 6, 7 or 8 MHz, will be considered for the UE. 
Way forward: Proceed with WID as agreed and use 10 MHz filter. Companies are requested to document UE filter bandwidth assumptions when presenting simulation results and measurements.
Sub-topic 3-2-2: ACS placement
5G Broadcast will be deployed in the UHF band in terms of 6, 7 and 8 MHz carrier bandwidth. Therefore, it would be straightforward to use these placements for the evaluation of ACS, However, the WID foresees to “reuse existing requirements for 10 MHz as much as possible”.
Way forward:	 Consider further which ACS placement to assume. Companies are requested to document the placement of interfering signals when presenting simulations and measurements.
Sub-topic 3-2-3: Inclusion of EN303 340
Basing the adjustment of ACS and blocking requirements on EN 303 340 seems to be acceptable. It was agreed that a system coexistence simulation study is not needed.
Way forward: Include EN 303 340 as a basis for the adjustment for ACS and blocking requirements.



Reusing 10 MHz filter does not mean reusing ACS placement of 10 MHz channel. In order to guarantee and assess the adjacent channel selectivity properly in the 5G broadcast band, the adjacent channel placement for the ACS evaluation shall be the same as the adjacent channel that is actually deployed. In other word, ACS placement shall be based on the channelization 6, 7 or 8 MHz.
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.
The required ACS level shall at least be aligned with the scenario included in EN 303 340 to ensure the compatibility with the existing DTV receiver requirement. For 8 MHz channel case, the minimum required I/C limit is defined 25 dB for adjacent channels +/-8 MHz. This looks less stringent than the general ACS requirement 33 dB in TS 36.101. Nevertheless, if 10 MHz filter is used for 6 MHz channel bandwidth, 2 MHz portion of each adjacent channel is in passband of the filter and is not suppressed by the filer. Thus, about 30% of the adjacent channel power can be leaked into the channel (if all aliased) and ACI level may be severely degraded. As a simple FFT normally would not provide sufficient rejection of the adjacent channel, a required ACS level may not be fulfilled unless sufficinet rejection of this 2 MHz portion is provided.
Even if we consider ACS relaxed for 6/7/8 MHz from the general requirement 33 dB in TS 36.101, the ACS requirement shall not be relaxed from the one specified in EN 303 340 just a sake of reusing 10 MHz filter.
Proposal 2: The ACS requirement shall not be relaxed from the one specified in EN 303 340.

Conclusion

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.
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