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Introduction

During RAN4#85, BS RF requirements for SUL have been discussed; it was agreed for SUL operation without UL sharing, no additional NR BS requirements need to be specified [1]. There was no progress for SUL with UL sharing, further discussion is needed to conclude relevant requirements.

Discussion

Contribution [1] provided the list of aspects to be considered with respect to requirements for SUL operation with UL sharing, including Rx requirements have to be verified with simultaneous operation of LTE and NR in normal operating conditions (Tx ON) as well as to consider FRCs with LTE RBs and NR 30kHz SCS RBs in the same carrier. Furthermore, it was proposed to study what is the necessary guard band between LTE and NR to verify SUL operation with UL sharing.
Figures below present simulation results (AWGN) to indicate if guard band is necessary for relevant UL sharing scenario. Analysis are done for both 15kHz and 30kHz SCS NR with LTE, 15/16PRBs have been allocated to LTE/NR accordingly. Different modulation schemes have been used for both LTE (QPSK, 16QAM) and NR (QPSK, 64QAM). Furthermore, different LTE/NR power levels have been selected (e.g. interference power of 10dB means the interfering LTE or NR signal is 10dB stronger than the wanted NR or LTE signal). 
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Figure 1: LTE (QPSK) and NR (QPSK, 30kHz SCS) throughput, interference power: -10dB
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Figure 2: LTE (16QAM) and NR (64QAM, 30kHz SCS) throughput, interference power: -10dB
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Figure 3: LTE (QPSK) and NR (QPSK, 30kHz SCS) throughput, interference power: 0dB
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Figure 4: LTE (16QAM) and NR (64QAM, 30kHz SCS) throughput, interference power: 0dB
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Figure 5: LTE (QPSK) and NR (QPSK, 30kHz SCS) throughput, interference power: 10dB
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Figure 6: LTE (16QAM) and NR (64QAM, 30kHz SCS) throughput, interference power: 10dB
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Figure 7: LTE (16QAM) throughput (with 64QAM 15kHz SCS NR), interference power -10dB
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Figure 8: LTE (16QAM) and NR (64QAM, 15kHz SCS) throughput, interference power 0dB
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Figure 9: LTE (16QAM) and NR (64QAM, 15kHz SCS) throughput, interference power 10dB
As can be seen in figures above, the guard band depends on the specific scenario (high interference power, high MCS) and might be necessary between LTE and NR for both 15kHz and 30kHz SCS. It can be also observed higher guard band is needed between LTE and NR 15kHz SCS than between LTE and NR 30kHz SCS.
Observation 1: Larger guard band is necessary between LTE and NR 15kHz SCS than between LTE and NR 30kHz SCS.

Taking into account simulation results and aspects mentioned above, the following is proposed:

Proposal 1: For SUL operation with UL sharing, Rx requirements have to be verified with simultaneous operation of LTE and NR in normal operating conditions (Tx ON).
Proposal 2: For SUL operation with UL sharing, LTE and NR 15/30kHz SCS FRCs in the same carrier shall consider at least 1RB (180kHz) guard band between LTE and NR 30kHz SCS and at least 3RB (540kHz) guard band between LTE and NR 15kHz SCS.

Conclusion

On the basis of discussion in this document, it is proposed to agree the following proposals:

Proposal 1: For SUL operation with UL sharing, Rx requirements have to be verified with simultaneous operation of LTE and NR in normal operating conditions (Tx ON).
Proposal 2: For SUL operation with UL sharing, LTE and NR 15/30kHz SCS FRCs in the same carrier shall consider at least 1RB (180kHz) guard band between LTE and NR 30kHz SCS and at least 3RB (540kHz) guard band between LTE and NR 15kHz SCS.
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