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1	Introduction
RAN4#80bis agreed a way forward for the in-band requirements for FDM of mixed numerologies in [2]. The following was agreed for UL in-band selectivity at BS Rx:

· In-band selectivity at Rx
· Use LTE BS in-channel selectivity definition as reference, knowing more work is needed to study the format of both wanted and interference signals in terms of numerology configuration, RB allocation and power levels

Further, RAN4#81 agreed the following for BS Rx in-band selectivity requirements in [3]:

· The uplink in-band selectivity requirement definition in single and mixed numerology case should target for sub-block edge PRB(s)
· Verify the overall performance in addition 
· Spatial aspects to be considered
· RAN4 will use the following assumptions and priorities for developing UL in-band selectivity requirements at BS Rx:
· First requirements using the baseline CP-OFDM signal both for wanted and inferring signals  
· Requirements both with the same and different numerologies for wanted and interfering signals
· First requirements using time-aligned wanted and interfering signals. Later requirements for asynchronous cases with non-time-aligned signals
· Investigate suitable guard band between the wanted and interfering signals in case of mixed numerologies and/or non-time aligned signals


In this contribution, we discuss NR BS Rx in-band selectivity requirements especially in case of mixed numerology on one NR carrier following the above-mentioned RAN4 agreements. 
2	Discussion

As discussed in the Introduction section RAN4 has agreed to use LTE BS in-channel selectivity requirements as a reference for the NR BS Rx in-band selectivity requirements with certain modifications to be suitable for NR and mixed numerology case. TS36.104 defines the LTE BS in-channel selectivity requirements as follows
“In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations in the presence of an interfering signal received at a larger power spectral density. In this condition a throughput requirement shall be met for a specified reference measurement channel. The interfering signal shall be an E-UTRA signal as specified in Annex C and shall be time aligned with the wanted signal.”
In the LTE requirements, the interfering signal is time aligned PUSCH containing data and reference symbols, and uncorrelated to the wanted signal. For instance, in case of 10 MHz E-UTRA requirement, both the interfering and wanted signals are 25 RBs adjacent to each other. The total numer of PRBs for 10 MHz E-UTRA channel is 50 PRBs. The measured throughput has to be at least 95% of the maximum throughput of the used reference measurement channel.
As agreed in RAN4#81, for the mixed numerology case RAN4 should study, in practice simulate what is suitable guard band between the wanted and interfering signals for meeting a given throughput limit. While further studies are still needed for finding the exact numbers for the requirements, it would be good to agree basic principles how the requirements will be written so that the aligned simulations can be presented in the future RAN4 meeting.  
We propose that the following draft requirement definitions and related requirement tables would be used for developing the BS Rx in-channel selectivity requirements with mixed numerologies. Both the requirement definition and the minimum requirement with the corresponding table are modified from the corresponding LTE BS in-channel selectivity requirements. One NR channel bandwidth is listed in the table as an example to illustrate the meaning of different columns better.
Draft requirement definition of NR BS in-channel selectivity requirements with mixed numerologies:
In-channel selectivity (ICS) with mixed different numerologies is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations in the presence of an interfering signal using different numerology received at a larger power spectral density. In this condition a throughput requirement shall be met for a specified reference measurement channel. The wanted signal and interfering signal shall be as specified in Annex TBD. The interfering signal shall be time aligned with the wanted signal”
The minimum requirement for NR BS in-channel selectivity requirements with mixed numerologies:
For NR, the throughput shall be ≥ TBD % of the maximum throughput of the reference measurement channel as specified in Annex TBD with parameters specified in Table TBD for NR TBD type BS.
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	Note*: 	Wanted and interfering signal are placed adjacently around Fc with in-band guard band between the signals



3	Conclusions
This contribution has discussed UL in-band selectivity requirements at BS Rx. Based on the discussions we propose the following draft requirement definitions and related requirement tables to be agreed as starting point for developing the BS Rx in-channel selectivity requirements with mixed numerologies.
Proposal 1: Draft requirement definition of NR BS in-channel selectivity requirements with mixed numerologies:
In-channel selectivity (ICS) with mixed different numerologies is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations in the presence of an interfering signal using different numerology received at a larger power spectral density. In this condition a throughput requirement shall be met for a specified reference measurement channel. The wanted signal and interfering signal shall be as specified in Annex TBD. The interfering signal shall be time aligned with the wanted signal”
Proposal 2: The minimum requirement for NR BS in-channel selectivity requirements with mixed numerologies:
For NR, the throughput shall be ≥ TBD % of the maximum throughput of the reference measurement channel as specified in Annex TBD with parameters specified in Table TBD for NR TBD type BS.
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Note: One NR channel bandwidth is listed in the table as an example to illustrate the meaning of different columns better.
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