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1. Introduction

Based on submitted contribution [1] last RAN4#95-e meeting was discussing detailed impact on newly introduced numerologies for 2.5 kHz and 0.37 kHz subcarrier spacings (SCSs) for Rel-16 LTE based 5G terrestrial broadcast for BS RF requirements. Summary of discussion and open issues are captured in agreed Way forward [2]. 
In this contribution we discuss further details and open issues on new subcarrier spacings 2.5 kHz and 0.37 kHz. 
2. Discussion
There is a list of open issues with some proposed solution listed in Way forward [2]. These issues are discussed below in this section.
For basic unit of measurement scaling factor following options are listed in the WF [2]:
· Option 1: 1 slot per 38.104 definition

· 2.5kHz SCS: 2 slots = 1ms 

· 0.37 kHz SCS:  1 slot = 3ms

· Option 2: other scaling factor
The observation period for determining the frequency/time offset following options are listed in the WF [2]:

· Option 1: 1 slot per 38.104 definition

· 2.5kHz SCS: 1 slot = 0.5ms 

· 0.37 kHz SCS:  1 slot = 3ms

· Option 2: scaling factor of 2

· 2.5kHz SCS: 2 slots = 1ms 

· 0.37 kHz SCS:  2 slots = 6ms

· Option 3: other

For measurement interval following options are listed in WF [2]:
· Option 1: 

· 2.5kHz SCS: 10ms

· 0.37 kHz SCS:  10ms

· Option 2: other
One aspect that is missing in [1] and [2] is the calculation of equalizer coefficients for the EVM measurement with the new numerologies of 2.5 kHz and 0.37 kHz.
With 15 kHz SCS unicast signal, ther are 20 samples (1 sample in each 0.5ms slot within the 10ms measurement interval) in the time domain that are averaged to obtain the amplitude and phase estimates a(f) and ∅(f) for each reference signal subcarrier, then 19 samples (except at or near the edge of BS channel bandwidth) in the frequency domain are used to obtain the equalizer coefficients for amplitude and phase a ̂(f) and ϕ ̂(f) at the reference signal subcarriers.

For 2.5 kHz SCS broadcast signal for support of mobility up to 250 km/h, each 1 ms subframe includes two slots and one symbol per slot, this means there will be only 10 samples for the time domain averaging if the 10 ms measurement interval is specified.

For 0.37 kHz SCS broadcast signal with Df=3 and Dt=4 (Df is the distance between two reference-signal subcarriers and Dt is the distance between two reference signals expressed in OFDM symbols), each symbol is 3 ms long, this means there will be only 1 sample for the time domain averaging (i.e. no averaging) if the 10 ms measurement interval is specified.

For 0.37 kHz SCS broadcast signal with Df=3 and Dt=2, each symbol is 3 ms long, this means there will be only 2 samples (at most) for the time domain averaging if the 10 ms measurement interval is specified.

Therefore, there will be fewer samples for the time domain averaging with the new numerologies if the 10 ms measurement interval is specified. As we discussed in [3], the fewer samples for the time domain averaging would result in less accurate amplitude and phase estimates a(f) and ∅(f) for each reference signal subcarrier with the new numerologies.
There are some other options available to mitigate the above issue with fewer samples. During last meeting discussion there were comments that longer measurement intervals could be used i.e. 40 ms.  This option would give more symbols available. However, increasing measurement interval to 40 ms will be too long complex for measurement devices and test equipment. 

Another option for measurement interval is increasing EVM window moving averaged size above 19. But this solution also would increase test equipment complexity. Thus, trade-off between measurement accuracy, test time and equipment complexity should be carefully considered.
Observation: Trade-off between measurement accuracy, test time and equipment complexity should be carefully considered when analysing the issue.
With observation period of 6ms for 0.37kHz it contains 2 symbols, the measurement interval would be a multiple of 6ms, e.g. 30ms which contains 9 symbols, or the measurement interval would be a multiple of 2 symbols, e.g. 6 symbols in 20ms, thus the measurement interval should be decided together. Thus, it is proposed to use as observation period 6 ms for 0.37 kHz SCS and 1 ms for 2.5 kHz SCS.  
Proposal 1. It is proposed to use as observation period 6 ms for 0.37 kHz SCS and 1 ms for 2.5 kHz SCS. 
For a measurement interval it is proposed to use option 1 from WF [2] i.e. 10 ms for both 0.37 kHz and 2.5 kHz.

Proposal 2. It is proposed for measurement interval to adopt 10 ms for both 0.37 kHz and 2.5 kHz SCS.

3. Conclusion

In this contribution we discuss further details and open issues on new subcarrier spacings 2.5 kHz and 0.37 kHz. We have made following observation and proposals: 
Observation: Trade-off between measurement accuracy, test time and equipment complexity should be carefully considered when analysing the issue.
Proposal 1. It is proposed to use as observation period 6 ms for 0.37 kHz SCS and 1 ms for 2.5 kHz SCS.
Proposal 2. It is proposed for measurement interval to adopt 10 ms for both 0.37 kHz and 2.5 kHz SCS.
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