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A Way Forward was agreed in RAN4#110bis [1] regarding evolution of NR duplex operation. The following agreements were made:
Issue 2-4-1: SBFD frequency-domain configuration in RAN4 specification
· Agreement: 
· It is within RAN4 scope to study/specify the limitation or restriction on the size of subband/guardband, by taking account different feasible BS/UE implementations.
· FFS how RAN4 specification captures the subband configurations 
· FFS the necessity of standardize the guardband;
· If needed, FFS the sizes of guardband in RAN4 shall be decided. 
Issue 2-5-1: SBFD operation in BS configured with multi-carriers
· Agreement: 
· Rel-19 requirement shall consider both (1) single carrier operation for SBFD (2) SBFD operates in only one BS carrier, and legacy TDD operates in other intra-band BS carrier(s) contiguous or non-contiguous to the SBFD carrier.
Issue 2-6-1: Co-location requirement and reference antenna
· Way forward: 
· Continue the discussion on TX IMD requirement for SBFD, based on the existing assumption for co-location reference antenna. 
· The assumption of co-location reference antenna could be revised based on the outcome from BS RF enh. WI. 
· 

The WF also states: “Companies are encouraged to contribute on issues as summarized in the moderator summary [R4-2405833].”
This contribution further elaborates Nokia’s views on the SBFD system parameters at gNB.
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Subband configurations and guardbands 

The following was agreed in RAN4#110bis: 
	Issue 2-4-1: SBFD frequency-domain configuration in RAN4 specification
· Agreement: 
· It is within RAN4 scope to study/specify the limitation or restriction on the size of subband/guardband, by taking account different feasible BS/UE implementations.
· FFS how RAN4 specification captures the subband configurations 
· FFS the necessity of standardize the guardband;
· If needed, FFS the sizes of guardband in RAN4 shall be decided. 



As a first step, we think RAN4 should narrow down a list of possible carrier bandwidths where requirements for SBFD operation should be specified. The Release 18 study focused primarily on 100 MHz channel bandwidths for FR1. We think this is a good starting point for defining the R19 requirements, while it can be further studied and discussed whether smaller bandwidths can be supported as well, e.g. down to 50 MHz channels. 
 For FR1, RAN4 to prioritize SBFD requirements for BS carrier bandwidths of 100 MHz.
Next, we discuss the FFS from the agreement above on the size of the subband and/or guardband. In line with the R18 study, the frequency resources can be split following roughly a 80:20 ratio between DL and UL as a starting point. This configuration allows to obtain UL coverage and latency benefits without significantly impacting the DL performance. We think it is furthermore convenient that the size of the UL subband (in number of RBs) is aligned one of the transmission bandwidth configuration allowed in TS 38.104 specifications. That is, for 30 kHz SCS configuration, there are 273 RBs in the 100 MHz carrier bandwidth where 51 RBs (equivalent to the number of RBs in a 20 MHz carrier) can be dedicated to the UL subband. 
 For FR1 SBFD requirements, the size of the UL subband is aligned with the transmission bandwidth configurations specified in TS 38.104. That is 51 RBs for a 20 MHz channel and 30 kHz SCS.
The next question is whether guardbands should be fixed as well. Five resource blocks between UL and each DL subband was assumed for FR1 30 kHz SCS configuration, which was primarily motivated by the existing minimum guardband requirements specified in TS 38.104. At least from base station perspective, this requirement can be considered as starting point for the BS RF requirements which leaves 212 remaining RBs for DL in case of DUD configuration (106 RBs in each DL subband), and 217 RBs for DU configuration. These DL subband sizes are also conveniently aligned with the transmission bandwidth configurations for 40 MHz and 80 MHz channels. The following configurations are therefore proposed as a starting point:
 For FR1 SBFD requirements, from base station perspective, the following assumptions for guardbands and UL and DL subbands can be used as starting point:
a. For FR1 DUD configuration in 100 MHz channel and 30 kHz SCS: < ND, NU, NG > = <106, 51, 5>
b. For FR1 DU or UD configuration in 100 MHz channel and 30 kHz SCS: < ND, NU, NG > = <217, 51, 5>

On FR2-1, possible bandwidths are 50, 100, 200, and 400 MHz. We have slight preference for focusing on 100 MHz and 200MHz channels with 120 kHz SCS. For this case, the SBFD subband configuration can follow the assumptions agreed by RAN1 in the study item phase, that is < ND, NU, NG > = <25, 14, 1> and < ND, NU, NG > = <52, 26, 1>, respectively
 For FR2 SBFD requirements, from base station perspective, the following assumptions for guardbands and UL and DL subbands can be used as starting point:
c. For FR2 DUD configuration in 100 MHz channel and 120 kHz SCS: < ND, NU, NG > = <25, 14, 1>
d. For FR2 DUD configuration in 200 MHz channel and 120 kHz SCS: < ND, NU, NG > = <52, 26, 1>

Note that the requirements proposed above are primarily defined from base station operation perspective. On top of that, the performance of legacy and SBFD-aware UEs shall also be accounted when defining the SBFD requirements. Considering different possible UE RF implementations and performance (e.g. new SBFD-aware UEs may apply digital filter, while legacy UEs may not), deployment types and cross-link interference conditions in SBFD deployments, our preference is not to standardize a fixed value for guardbands but instead have one or more ‘typical’ values for which requirements are defined, while the gNB should still have the possibility to operate with a different (e.g. larger) guardband for which requirements have not been specified. 
 The value of guardbands, DL and UL subbands are not fixed in the specifications. RAN4 may agree one or more ‘typical’ values for which requirements are defined, while the gNB should still have the possibility to operate with a different (e.g. larger) guardband and UL and DL subband sizes.
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Conclusion
In this contribution, our views on the SBFD BS RF requirements are presented. The following proposals were listed.
 
1.  For FR1, RAN4 to prioritize SBFD requirements for BS carrier bandwidths of 100 MHz.
1.  For FR1 SBFD requirements, the size of the UL subband is aligned with the transmission bandwidth configurations specified in TS 38.104. That is 51 RBs for a 20 MHz channel and 30 kHz SCS.
1.  For FR1 SBFD requirements, from base station perspective, the following assumptions for guardbands and UL and DL subbands can be used as starting point:
4. For FR1 DUD configuration in 100 MHz channel and 30 kHz SCS: < ND, NU, NG > = <106, 51, 5>
4. For FR1 DU or UD configuration in 100 MHz channel and 30 kHz SCS: < ND, NU, NG > = <217, 51, 5
1.  For FR2 SBFD requirements, from base station perspective, the following assumptions for guardbands and UL and DL subbands can be used as starting point:
5. For FR2 DUD configuration in 100 MHz channel and 120 kHz SCS: < ND, NU, NG > = <25, 14, 1>
5. For FR2 DUD configuration in 200 MHz channel and 120 kHz SCS: < ND, NU, NG > = <52, 26, 1>
1.  The value of guardbands, DL and UL subbands are not fixed in the specifications. RAN4 may agree one or more ‘typical’ values for which requirements are defined, while the gNB should still have the possibility to operate with a different (e.g. larger) guardband and UL and DL subband sizes.
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