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1. Background
WF [1] summarized the discussion status in last meeting. Views on some requirements were agreed, this contribution provides our further analysis of the requirements based on the WF [1].
2. RF Requirement Impact
2.1 New RF requirements
In last meeting, the following new RF requirements needed to be further analyzed,
· in-channel adjacent sub-band leakage ratio
· in-channel adjacent sub-band selectivity
· in-channel adjacent sub-band blocking
In channel adjacent sub-band leakage ratio
Further contributions are welcomed taking into account the following options:
· Option 1: Do not create a new requirement for in-channel adjacent sub-band leakage ratio
· Option 2: Create a new requirement on in-channel adjacent sub-band leakage ratio, similar to ACLR 
· Requirement limit should also be proposed
In-channel adjacent sub-band selectivity and blocking
Further contributions are welcomed taking into account the following options:
· Option 1: Do not create a new requirement for in-channel adjacent sub-band selectivity or blocking
· Option 2: Create a new requirement on in-channel adjacent sub-band selectivity (similar to ACS), but no blocking requirement
· Requirement limit should also be proposed
· Option 3: Create a new requirement on in-channel adjacent sub-band blocking, but no selectivity requirement
· Requirement limit should also be proposed
· Option 4: Create new requirements on in-channel adjacent sub-band selectivity (similar to ACS) and blocking 
· Requirement limits should also be proposed






















From co-existence aspect consideration, we think the following two requirements are necessary,
· In-channel adjacent sub-band leakage power ratio 
· In-channel adjacent sub-band selectivity
The above requirement can use the co-existence study conclusion.
Proposal 1: The following new RF requirements are needed for SBFD BS, the requirements can be derived from the co-existence simulation.
· In-channel adjacent sub-band leakage power ratio 
· In-channel adjacent sub-band selectivity
For the in-channel adjacent sub-band blocking requirement, it may also be needed considering the co-existence with other BS. For legacy system, non-colocated scenario may be the worst case for blocking signal if the co-located base stations are close in the distance. But for SBFD deployment, the co-located BS sub-band Tx could also cause blocking to victim BS sub-band Rx if the isolation is not large enough. This case may need more discussion in WI phase pending on decision of which one of WA, MA and LA BS will be defined.
Proposal 2: In-channel adjacent sub-band blocking requirement may be needed. Both colocation and non-colocation scenario should be analyzed or simulated for the blocking signal level. 
2.2 Co-location and co-existence requirements
In last meeting, the co-location and co-existence requirements need to be further analyzed.
Co-location and co-existence requirements
For co-location and coexistence requirement, further contributions are encouraged to decide on one of the following options: 
· Option 1: Co-location requirement can’t use 30 dB coupling loss as the coupling loss assumption for SBFD capable gNB co-location related requirement.
· Option 2: No update on existing requirements, it’s declaration basis whether BS need to follow the requirements. 










The legacy transmitter spurious emission limits apply from 9 KHz to 12.75 GHz, excluding the frequency range from ΔfOBUE below the lowest frequency of each supported downlink operating band, up to ΔfOBUE above the highest frequency of each supported downlink operating band. As this requirement is applied out of operating band, there’re no difficulties for SBFD capable BS to meet the emission limits. The 30 dB coupling loss colocation assumption can also apply for transmitter spurious emissions co-location requirements. So we have the following proposal. 
Proposal 3: The existing additional spurious emissions requirements and co-location with other base stations requirements can be reused on SBFD slots.

2.3 TX intermodulation requirement
Traditionally for the transmitter intermodulation requirement is to address the coexistence between the transmitter antenna from one BS and the transmitter antenna from another BS in case the antennas are co-located with assumption that the worst-case coupling loss between them is 30dB. The requirement assumes that the co-located BSs transmit the same power, and the transmitted signals are adjacent to each other in the frequency domain. For SBFD gNB, if co-located BS Tx power is 46 dBm and the coupling loss is 30 dB, then SBFD UL band received power from other co-located BS is 16 dBm because there’s no RF filter rejection for this signal. It will block SBFD Rx path. So the legacy Tx IMD requirement can’t be reused for SBFD capable BS. How the co-location BS works on the SBFD slots should be considered.
Observation 1: For transmitter intermodulation requirement, co-location coupling loss assumption can’t use 30 dB for SBFD capable gNB.
Proposal 4: The transmitter intermodulation co-location scenario should be revisited for SBFD deployment.
2.4 Receiver intermodulation
In RAN4#108 WF [2], the following is the agreement for receiver IMD,

Issue 3-3-6: Receiver intermodulation
· Agreement: 
· RX intermodulation requirement and the interference levels shall be determined by RAN4 co-existence study, and for the definition of RX intermodulation requirement:
· Conducted RX intermodulation: Take the existing wanted signal of RX intermodulation requirement by using the existing reference sensitivity level. 
· OTA RX intermodulation: The OTA sensitivity degradation shall be taken into account to determine the level of wanted signal and interference signal mean power.
· FFS whether an additional requirement based on a single input signal placed to cause IM with the RX sub-band provides any additional robustness, and whether such a requirement is anyhow implicitly captured by the SBFD RX blocking requirement.













There’s one issue that if additional requirement based on a single input signal is needed and if Rx blocking requirement can cover this requirement. For the single input interference scenario, there’s possibility that the IM product of interference signal and Tx sub-band signal falls in UL subband for some UL/DL subband configurations.
If the SBFD configuration is DUD, there could be two IMD interfering scenarios. One is two interfering signals input, the other is only single interfering signal input. 

                                  
Figure 1:  SBFD DUD configuration
[bookmark: _GoBack]As shown in Figure 1, f1, f2 and f4 are interfering signals, f3 is the Tx subband signal received by Rx path. For the two interference signals scenario, the whole IM product for f1 and f2 falls in the UL subband, but only part of the IM product of f2 and f3 fall in the UL subband if the f1 and f3 BW is the same as UL subband. For single interference signal scenario, the IM product of f3 and f4 can be overlapped with the whole UL subband. It’s difficult to say the two interfering signal scenario can cover the one interfering signal scenario if f3 signal level is big. According the SI feasibility analysis provided by companies, usually IBB blocking signal level is assumed for the Tx subband signal level received in Rx path. So the f3 signal level may be bigger than IMD interference signals, in that case one interfering signal scenario may be needed.
If the SBFD configuration is DU or UD, there may be also two IMD interfering scenarios. One is two interfering signals input, the other is only single interfering signal input, as shown in Figure 2, the IM analysis and results are similar with scenario which SBFD configuration is DUD.


Figure 2: SBFD DU configuration
Observation 2: For receiver IMD requirement, it’s difficult to say the two interfering signal scenario can cover the single interfering signal scenario for both DUD and DU subband configuration.
For the issue of if single interfering signal scenario is covered by IBB requirement, it depends on the frequency position of the single interfering signal. There’s also a difference between the IBB and single interfering signal that IBB signal is modulated signal but single interfering signal for Rx IMD could be CW. So we have the following observation.
Observation 3: For receiver IMD requirement, single interfering signal scenario may not be equal to IBB scenario.
3. Summary
In this contribution, the analysis for the open issues of BS RF requirements for SBFD BS is provided. We have the following proposals and observations.
Proposal 1: The following new RF requirements are needed for SBFD BS, the requirements can be derived from the co-existence simulation.
· In-channel adjacent sub-band leakage power ratio 
· In-channel adjacent sub-band selectivity
Proposal 2: In-channel adjacent sub-band blocking requirement may be needed. Both colocation and non-colocation scenario should be analyzed or simulated for the blocking signal level. 
Proposal 3: The existing additional spurious emissions requirements and co-location with other base stations requirements can be reused on SBFD slots.
Observation 1: For transmitter intermodulation requirement, co-location coupling loss assumption can’t use 30 dB for SBFD capable gNB.
Proposal 4: The transmitter intermodulation co-location scenario should be revisited for SBFD deployment.
Observation 2: For receiver IMD requirement, it’s difficult to say the two interfering signal scenario can cover the single interfering signal scenario for both DUD and DU subband configuration.
For the issue of if single interfering signal scenario is covered by IBB requirement, it depends on the frequency position of the single interfering signal. There’s also a difference between the IBB and single interfering signal that IBB signal is modulated signal but single interfering signal for Rx IMD could be CW. So we have the following observation.
Observation 3: For receiver IMD requirement, single interfering signal scenario may not be equal to IBB scenario.
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