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1 Introduction
In last RAN4 meeting, BS RX requirements for SUL with UL sharing were discussed. Following agreements and open issues were made based on the discussions. In this contribution, we continue discussion on this.
Agreement on valid scenario

· Scenario 1: LTE and NR subcarriers with same SCS (15kHz) and NR has 7.5kHz raster shift in Rel-15 
· LTE and NR with different waveforms (CP-OFDM and S-OFDM) and waveform conforming technique
· Scenario 2: LTE and NR subcarriers with different SCS 
· LTE and NR with different waveforms (CP-OFDM and S-OFDM) and waveform conforming technique
Continue discussion on these open issues: 
· Guardband between NR and LTE 

· Whether the guardband is needed for both scenario 1 and 2

· Different numerologies 

·  Orthogonality between NR and LTE using different waveform and spectrum confiming technologies
·  Rx requirements when simultaneously transmitting for both LTE and NR with Tx on
2 Discussion

In this contribution, we focus on scenario 1 because in our understanding current bands for UL sharing are all low bands so 15 kHz is the most likely choice.
2.1 Orthogonality and guard band for Scenario 1
In this section, we analyze the performance between LTE and NR RBs. The simulation assumptions and simulation cases are as in below tables. For LTE, channel filter is added and for NR, both windowing and filter are considered. The RB allocation cases consider the interference between LTE and NR, so the interferer has wider bandwidth and higher signal.
Table 1 Simulation assumptions
	　
	LTE
	NR

	CBW (MHz)
	20
	20

	SCS (kHz)
	15
	15

	NRB
	100
	106

	Waveform
	DFT-s-OFDM
	CP-OFDM


Table 2 Simulation cases

	　
	Case 1
	Case 2
	Case 3

	RB allocation without guard band
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	Interferer
	LTE
	NR
	LTE

	interference-to-noise ratio (dB)
	20
	20
	20
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Figure 1 Simulation results for LTE and NR interference in the same carrier

From the simulation results in Figure 1, we can observe that the performance is not impacted by any LTE or NR interference. Therefore, LTE and NR RBs are orthogonal to each other and no guard band is needed for any RB allocation for scenario 1;
Observation 1: For scenario 1, LTE and NR RBs have no interference to each other in a same carrier and no guard band is needed.
2.2 Rx requirements when simultaneously transmitting for both LTE and NR with Tx on
For UE operating for CA or DC, TX to RX interference always should be especially considered from several points of view, we can see some of the aspects from UE specification as below.
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However, for BS operating for CA or DC, there are no additional requirements except the basic RX requirements for single carrier. That is because:
· For inter-band CA or DC, there are always separate RRU modules, so there is no interference between two bands;
· For intra-band CA, the cavity filter in BS can always provided much higher TX RX isolation than UE so no TX interference to RX needs to be considered.
Then come back to UL sharing case, there are two kinds of deployment identified:

· SUL with UL sharing: In this kind of deployment, SUL band with UL sharing is a separate band with DL band, e.g., DL in 3.5GHz with UL in 1.8GHz, always two separate RRU module for these two bands, so no TX interference to RX needs to be considered.
· Both DL/UL sharing in a same carrier: in this case, as the DL/UL carriers are no changed, so the TX interference to RX is the same with the LTE and NR, so LTE or NR test is enough to verify the DL/UL isolation, no additional test is needed.
Observation 2: For UL sharing scenario, the TX to RX interference in BS receiver side has been already verified in LTE or NR, no further TX to RX interference for UL sharing, so no additional BS receiver verification is needed with TX on.
To sum up, since the sub-carriers between LTE and NR are orthogonal without interference to each other and for a BS supporting both LTE and NR in an operating band, anyway it should be verified to comply with LTE and NR requirements independently or MSR requirements, it is reasonable to propose no additional requirements and verifications are needed for UL sharing, especially considering the large amount of testing work needed for NR BS due to many SCS and channel bandwidth combinations.

3 Conclusion
This contribution discusses BS RF requirements for SUL with UL sharing from network perspective. Based on the observations below,
Observation 1: For scenario 1, LTE and NR RBs have no interference to each other in a same carrier and no guard band is needed.

Observation 2: For UL sharing scenario, the TX to RX interference in BS receiver side has been already verified in LTE or NR, no further TX to RX interference for UL sharing, so no additional BS receiver verification is needed with TX on.

It is proposed no additional requirements and verifications are needed for UL sharing.
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