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1. Introduction
In last meeting, A WF on SBFD BS RF requirement has been approved. In this contribution, we continue discuss remaining issues.
2. Discussion
The target of the WID is to study the SBFD impact on RF requirements, considering this is the study item, our suggestion for the RF requirements definition is at first we identify which legacy requirements are still applicable, which legacy requirements are not applicable and which new requirements are needed. If there is still time left in R18, then we can focus on discussion on the methodology of requirements introduction, otherwise the methodology of requirements introduction can be discussed in work item.
Proposal 1: at study item, it’s suggested to focus on discussing which legacy requirements are still applicable, which legacy requirements are not applicable and which new requirements are needed. If there is still time left in R18, we can discuss the candidate range for RF requirement and the methodology of requirements introduction.
2.1 New RF requirements for co-site inter-sector and/or inter-site interference
Last meeting agreement is listed as below:
	FFS whether new RF requirements can be specified for co-site inter-sector and/or inter-site interference with below candidate options:
· In-channel blocking requirements
· In-channel adjacent sub-band leakage requirements 
· In-channel adjacent sub-band selectivity requirements
· Other options not precluded 
Encourage companies to further analyze the methodology of requirements introduction. 


As for co-site inter-sector case, which is much similar as co-location case. In current TS 38.104, there is co-location related requirements for gNB, i.e. co-located spurious requirements and co-located blocking requirements. Therefore, for SBFD gNB, co-site inter-sector sub-band leakage, selectivity and blocking requirement is also required to make sure co-existence for inter-sector. Regarding for leakage, only adjacent sub-band leakage ratio or both adjacent sub-band leakage and sub-band SEM can be discussed in WI stage.
As for inter-site case, during the study of co-existence simulation, we assume the same ACLR and ACS value for adjacent carrier and adjacent sub-band. Besides, RAN4 finally approve to use flat modeling of ACLR and ACS in SBFD analysis. From above analysis, it seems the methodology of ACLR and ACS definition can be the baseline for further adjacent sub-band requirement definition accordingly.
Proposal 2: new RF requirements should be specified for co-site inter-sector gNB and inter-site gNB, following list the candidate options, partial or all of which can be defined in WI stage.
· In-channel blocking requirements
· adjacent sub-band leakage requirements 
· Adjacent sub-band SEM requirements
· adjacent sub-band selectivity requirements 
2.2 Tx intermodulation requirements
Last meeting agreement is listed as below:
	Agreement: Existing IMD requirements still applicable for normal DL slots on SBFD capable gNBs
FFS whether Tx IMD requirements still applicable during SBFD time slots


Legacy 1-C gNB has co-location and additional IMD requirements and 1-H gNB has co-location IMD, intra-system IMD and additional IMD. For BS type 1-H, the co-location IMD requirement is considered sufficient if the interference signal for the co-location requirement is higher than the declared interference signal for intra-system IMD requirement. For co-location requirements, the interference source is assumed 30dB MCL away from Tx unit. If we reuse this same 30dB MCL assumption for SBFD case, SBFD receiver may be blocked. Besides, during self-interference analysis, typical spatial isolation for UMa, Umi are much larger than 30dB, e.g. 80dB. 
Tx IMD is the key requirement to reflect Tx device non-linearity performance. It’s better to include them into final spec. But the detailed interference source power should be carefully defined to reflect real deployment scenario and also avoid blocking of SBFD receiver unit. Our suggestion for Tx IMD requirements during SBFD time slots is as below:
Proposal 3: before defining Tx IMD requirements during SBFD time slot, it’s suggested to find out whether co-located gNB would block SBFD receiver.  
2.3 co-location requirements
· For inter-band co-location requirements
If we reused 30dB MCL, receiver power before LNA would be much larger, e.g. 46dBm-30dB=16dBm which would block co-located SBFD receiver. 
Observation 1: legacy 30dB MCL assumption between co-located gNB will lead to blocking of SBFD receiver.
It’s better to re-evaluate whether 30dB MCL assumption is still applicable or not. Besides, additional isolation material or additional isolation mechanism between co-located gNBs could help to enlarge the MCL, but it’s noted such solutions may not always be feasible.
Our suggestion for the MCL assumption discussion is as below: 
· At first evaluate whether 30dB MCL assumption is still typical assumption based on deployment experience and testing data since 30dB assumption comes from 2G area and for 5G larger scale antenna element is applied which will contribute to better direction. According to our deployment experience, 50dB MCL is achievable without any deployment restriction.
· Define one typical MCL with isolation material or with careful deployment planning, e.g. back-to-back deployment with certain isolation distance. This MCL is used to show whether with careful deployment planning, the co-location operation is feasible for SBFD. It’s noted this doesn’t mean each site should meet this MCL assumption, this only give some guidance to show whether it is possible for the co-location operation with careful planning. For this case, the typical value provided during self-interference analysis could be the baseline.
Proposal 4: before defining co-location requirements, it’s suggested to discuss the MCL assumption for co-location with following two kind of assumption.
· Re-evaluate whether 30dB MCL assumption is still typical assumption or not since large scale antenna element is used which will contribute to directional beam compared with 2G area. This MCL is the MCL that doesn’t consider any deployment restriction or isolation material.
· Define one typical MCL value assuming careful deployment plan and possible isolation material. This MCL value is used to show whether under careful planning, the co-location operation is feasible or not and give more guidance for commercial deployment.
· For intra-band adjacent carrier co-location requirement
Current adjacent-channel co-existence simulation mainly focus on 100% grid shift. Further simulation results of 0% grid shift based on above MCL assumption is required before RAN4 define adjacent-channel co-location related requirements.
Proposal 5: more simulation of 0% grid shift with reasonable co-location MCL assumption is required before define adjacent channel co-location requirements, e.g. ACLR, ACS and blocking requirements.
2.4 Dynamic range
Last meeting agreement is listed as below:
	Issue 3-1-7: Dynamic range
Agreement: FFS whether new requirements needed or not 


Legacy dynamic range requirement is used to evaluate gNB capability of receiving wanted signal with presence of AWGN interference signal. For SBFD gNB, there is already residual self-interference which could be equals to AWGN signal. As approved in last meeting, OTA sensitivity requirement in SBFD time slot will consider self-interference with candidate value in range [0.5~1]dB degradation. From this point of view, current OTA sensitivity requirement is similar like the dynamic range requirement. Even though, dynamic range requirement is still required which is used to reflect actual interference from deployment environment with certain IoT(interference over thermal). 
Proposal 6: new requirement is needed to evaluate SBFD receiver to receive wanted signal with presence of AWGN interference signal on top of residual self-interference.
3. Conclusions
In this contribution, SBFD RF requirements are discussed with following observations and proposals.
Proposal 1: at study item, it’s suggested to focus on discussing which legacy requirements are still applicable, which legacy requirements are not applicable and which new requirements are needed. If there is still time left in R18, we can discuss the candidate range for RF requirement and the methodology of requirements introduction.
Proposal 2: new RF requirements should be specified for co-site inter-sector gNB and inter-site gNB, following list the candidate options, partial or all of which can be defined in WI stage.
· In-channel blocking requirements
· adjacent sub-band leakage requirements 
· Adjacent sub-band SEM requirements
· adjacent sub-band selectivity requirements 
Proposal 3: before defining Tx IMD requirements during SBFD time slot, it’s suggested to find out whether co-located gNB would block SBFD receiver.  
Observation 1: legacy 30dB MCL assumption between co-located gNB will lead to blocking of SBFD receiver.
Proposal 4: before defining co-location requirements, it’s suggested to discuss the MCL assumption for co-location with following two kind of assumption.
· Re-evaluate whether 30dB MCL assumption is still typical assumption since large scale antenna element is used which will contribute to directional beam compared with 2G area. This MCL is the MCL that doesn’t consider any deployment restriction or isolation material.
· Define one typical MCL value assuming careful deployment plan and possible isolation material. This MCL value is used to show whether under careful planning, the co-location operation is feasible or not and give more guidance for commercial deployment.
Proposal 5: more simulation of 0% grid shift with reasonable co-location MCL assumption is required before define adjacent channel co-location requirements, e.g. ACLR, ACS and blocking requirements.
Proposal 6: new requirement is needed to evaluate SBFD receiver to receive wanted signal with presence of AWGN interference signal on top of residual self-interference.
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