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[bookmark: _Ref465963108]Introduction
In the RAN4#105 meeting, progress was made on the discussion of BS RF requirements for terrestrial broadcast [1]. Among the agreements, it was identified the need to derive BS requirements from existing regulatory requirements for broadcast services while considering 3GPP RAN4 baseline BS requirements. In this paper we share our views on some of the remaining open items in [1]. 
Discussion
In this section, we share our views on the initially discussed BS Tx RF requirements for LTE based 5G broadcast in [1]. 
Output power dynamics
Output power dynamics requirements entails the dynamic range of the RE power control and total output power during the transmitter ON period of a given BS. The RE power control dynamic range depends on the supported modulation scheme and represents the difference between the power of an RE and the average RE power for a BS at maximum output power [2]. The total power dynamic range is the difference between the maximum and the minimum transmit power of an OFDM symbol for a specified channel bandwidth and sub-carrier spacing. Whether such RF requirement is required to 5G broadcast depends on the anticipated power transmission configuration of broadcast services. If there is only one data stream in a channel with static modulation and power, then the output power dynamic requirements are obsolete. However, if different broadcast data streams are supported with different modulation schemes, then it is necessary to ensure the output power of different modulated streams.  
Proposal: In case of static channel and output power for 5G broadcast base station, there is no need to employ output power dynamics requirements. In case of dynamic channel and output power, baseline output power dynamics from Section 6.3 in TS 36.104 can be reused as a baseline. 
Transmitted signal quality 
Whenever a BS is in transmitter ON mode, signal quality requirements ensure the received signal quality. Such requirements, as presented in Section 6.5 in [2] can be reused as baseline requirements. BSs can support several modulation orders, each with its own EVM requirement. Different channel bandwidths are also supported (i.e., 1.4 MHz till 20 MHz) with different EVM measurement configurations (e.g., different modulation scheme, SCS, EVM window length, etc.). As a baseline, it is reasonable to reuse QPSK, 16QAM, and 64QAM EVM requirements for 5G broadcast and add higher modulation orders if required. 
Proposal: RAN4 to reuse existing transmitted signal quality given in Section 6.5 in TS 36.104 for 5G broadcast base station. Baseline support for QPSK, 16QAM, and 64QAM EVM requirements with appropriate introduction of EVM measurement configurations for different channel bandwidths.  
EVM configurations such as window length, FFT size, CP length, and others needs to be considered for the new channel bandwidths and sub-carrier spacings. Such configurations depend highly on the techniques employed at a broadcast base station to address inter-symbol interference. 
Proposal: RAN4 to discuss feasible values for EVM-related configurations, such as EVM window length, FFT size, CP length, as explained in Annex E in 36.104.  
Time alignment error ensures correct frame timing at the BS transmitter whenever TX diversity, MIMO transmission or carrier aggregation and their combinations are employed. Given that there is no UL channel allocated for CSI transmission, MIMO operation might not be feasible for broadcast base stations. Accordingly, time alignment error requirements are not needed.  
Proposal: RAN4 to agree on not defining time alignment error for 5G broadcast base station since MIMO operation is not expected.   
Unwanted emissions 
The unwanted emissions entail of out-of-band emissions and spurious emissions. The out-of-band emissions are the emissions immediately outside the channel bandwidth, which are specified both in terms of ACLR and OBUE. Several world-wide standards specify unwanted emissions requirements for digital terrestrial services [2] and [3] that are different from LTE BS requirements. 
The Harmonized standard [3] specifies spurious and unwanted emission requirements (i.e., critical and non-critical masks), where the critical masks refer to more stringent requirements of permitted emissions in the adjacent channel, for different transmitter power class (i.e., high and low power transmitter greater and less than 25 W, respectively) and emission classifications From Table 4.5 in [3], the low power transmitter non-critical ACLR is specified as 42 dBc while that of critical ACLR is 55 dBc, both for the first adjacent channel. For the high-power transmitter, Tables 4.6-4.8 specifies the non-critical and critical OOB limits and masks at 52 dBc and 61 dBc, respectively for the non-critical and critical masks. 
For China, [4] specifies two masks (general and more stringent) for digital terrestrial services of ACLR with ACLR of 68 dBc and 86 dBc for the frequency range 694MHz to 702MHz [5]. From cellular point of view, the existing FR1 wide area BS ACLR requirement is 45 dBc [2], which will not be sufficient for broadcast base stations based on the requirements given in [3]. Accordingly, RAN4 can reuse baseline WA BS ACLR requirements as a baseline with additional regional requirements on top of that. This can be implemented in RAN4 specs by either specifying the various regional requirements or indicating that on top of the minimum requirements, regional requirements apply with reference to the existing regional requirements. 
Proposal: RAN4 to adopt wide area BS unwanted emission requirements (OBUE and ACLR) as a baseline for 5G broadcast base stations with additional regional and regulatory requirements on top. 
Proposal: 5G broadcast base station unwanted emission requirements can be addressed in RAN4 specs by either specifying the various regional requirements or indicating that on top of baseline requirements, regional requirements apply with reference to the existing regional requirements. 
Intermodulation requirements
The intermodulation requirements represent a measure of the linearity of the transmitter as a response to the presence of the wanted signal and an interfering signal reaching the transmitter via the antenna co-location requirements. Given that it is unlikely that there will be geographically close-by neighboring broadcast base stations, it is not necessary to have such requirement considered. 
Proposal: RAN4 to not specify Tx intermodulation requirements since it is not foreseeable to have neighbouring 5G broadcast base stations in close geographical proximity.  
Conclusion 
Through this paper we have shared our views on BS RF Tx requirements for LTE based 5G broadcast base stations. Our observations/proposals can be summarized as follows: 
Proposal: In case of static channel and output power for 5G broadcast base station, there is no need to employ output power dynamics requirements. In case of dynamic channel and output power, baseline output power dynamics from Section 6.3 in TS 36.104 can be reused as a baseline. 
Proposal: RAN4 to reuse existing transmitted signal quality given in Section 6.5 in TS 36.104 for 5G broadcast base station. Baseline support for QPSK, 16QAM, and 64QAM EVM requirements with appropriate introduction of EVM measurement configurations for different channel bandwidths.
Proposal: RAN4 to discuss feasible values for EVM-related configurations, such as EVM window length, FFT size, CP length, as explained in Annex E in 36.104.  
Proposal: RAN4 to agree on not defining time alignment error for 5G broadcast base station since MIMO operation is not expected.     
Proposal: RAN4 to adopt wide area BS unwanted emission requirements (OBUE and ACLR) as a baseline for 5G broadcast base stations with additional regional and regulatory requirements on top. 
Proposal: 5G broadcast base station unwanted emission requirements can be addressed in RAN4 specs by either specifying the various regional requirements or indicating that on top of baseline requirements, regional requirements apply with reference to the existing regional requirements. 
Proposal: RAN4 to not specify Tx intermodulation requirements since it is not foreseeable to have neighbouring 5G broadcast base stations in close geographical proximity.  
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