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Introduction
In the last meeting, workplan [1] for Evolution of NR Duplex Operation was approved. For RAN4 RF part, we focus on the impact on existing BS RF requirements and potentially new requirements for gNB SBFD. The WF for gNB SBFD was captured in [2]. In this contribution, we focus on subband configurations and guard band issues for gNB SBFD.
Discussion
[bookmark: _Hlk165918856]In the last meeting, we discussed operating bands for SBFD operation, however, there was no agreement on this issue. The informal consensus is that, all TDD bands for FR1 and FR2-1 are potentially to be used for SBFD operations. And only band agnostic BS RF requirements are going to be specified in this WI. It is not preferred to restrict the operating bands for gNB SBFD.
When we check the operating band table, the duplex mode is FDD, TDD, SUL, SDL. One potential specification impact is to introduce a new duplex mode as ‘SBFD’ or some other technical term can reflect gNB SBFD technology. We suggest to introduce duplex mode ‘SBFD’ and reflect in the gNB spec.

	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n1
	1920 MHz – 1980 MHz
	2110 MHz – 2170 MHz
	FDD

	……

	n29
	N/A
	717 MHz – 728 MHz
	SDL

	n30
	2305 MHz – 2315 MHz
	2350 MHz – 2360 MHz
	FDD

	n34
	2010 MHz – 2025 MHz
	2010 MHz – 2025 MHz
	TDD

	…….

	n996
	1626.5 MHz -1660.5 MHz
	N/A
	SUL

	n100
	874.4 MHz – 880 MHz
	919.4 MHz – 925 MHz
	FDD

	n101
	1900 MHz – 1910 MHz
	1900 MHz – 1910 MHz
	TDD

	n1024
	5925 MHz – 6425 MHz
	5925 MHz – 6425 MHz
	TDD3

	n1048
	6425 MHz – 7125 MHz
	6425 MHz – 7125 MHz
	TDD

	n105
	663 MHz – 703 MHz
	612 MHz – 652 MHz
	FDD



Proposal 1: Introduce duplex mode ‘SBFD’ and reflect in the gNB spec.

For SBFD configurations and guard band issues, we reached following agreements:
· 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. 
For SBFD configurations, we had some basic assumptions during the study item phase:
· Only DUD and DU configurations are considered
· UL subband occupies 20% BS channel bandwidth
These assumptions were used in the gNB self-interference cancellation and co-existence study. At least these configurations were verified in the study item. Therefore, we still suggest to follow these basic assumptions in the normative phase.
For UL subband, the minimum regular channel bandwidth supported by UE is 5MHz. Since the maximum BS channel bandwidth is 100MHz in FR1, the UL occupies 20% and the maximum UL subband is 20MHz. So, we suggest the UL subband is 5MHz, 10MHz, 15MHz, 20MHz, which are aligned with the regular channel bandwidth sizes.
· When the UL subband is 5 MHz, the DUD and DU configurations are [10, 5, 10] and [20, 5]
· When the UL subband is 10 MHz, the DUD and DU configurations are [20, 10, 20] and [40, 10]
· When the UL subband is 15 MHz, the DUD and DU configurations are [30, 15, 30] and [60, 15]
· When the UL subband is 20 MHz, the DUD and DU configurations are [40, 20, 40] and [80, 20]
For the case 15MHz UL subband occupying 20% BS channel bandwidth, the channel bandwidth is 75 MHz, which is not supported by the BS in FR1. So, we suggest to remove this case.
For FR2-1, we follow the basic SBFD assumptions and the subband size can be calculated for each BS channel bandwidth. In a summary, we create a table for gNB SBFD configurations:
[bookmark: _Hlk166334742]Table 1. BS SBFD configurations in FR1 and FR2-1
	[bookmark: _Hlk165918900]SBFD configuration
	BS channel bandwidth (MHz)

	
	25
	25
	50
	50
	100
	100
	200
	200
	…

	DL Subband 1
	10
	20
	20
	40
	40
	80
	80
	160
	…

	UL Subband
	5
	5
	10
	10
	20
	20
	40
	40
	…

	DL subband 2
	10
	N/A
	20
	N/A
	40
	N/A
	80
	N/A
	…


Proposal 2: It is suggested to only consider DUD and DU for gNB SBFD and UL subband occupies 20% BS channel bandwidth and capture the table for gNB SBFD configurations in TS 38.104.
[bookmark: _Hlk166335408]Another issue when we decide the SBFD configurations, the transmission bandwidth configurations for DL and UL subband can also be discussed. The one merit of Proposal 2 is that the sizes of DL and UL subband are regular channel bandwidth. The NRB configuration for subbands can still follow the transmission bandwidth configuration in TS 38.104.
[bookmark: _Hlk165918922][bookmark: _Hlk166335304]Table 5.3.2-1: Transmission bandwidth configuration NRB for FR1
	SCS (kHz)
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20 MHz
	25 MHz
	30
MHz
	35
MHz
	40 MHz
	45 MHz
	50 MHz
	60 MHz
	70
MHz
	80 MHz
	90
MHz
	100 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	15
	25
	52
	79
	106
	133
	160
	188
	216
	242
	270
	N/A
	N/A
	N/A
	N/A
	N/A

	30
	N/A
	11
	24
	38
	51
	65
	78
	92
	106
	119
	133
	162
	189
	217
	245
	273

	60
	N/A
	N/A
	11
	18
	24
	31
	38
	44
	51
	58
	65
	79
	93
	107
	121
	135


Proposal 3: The NRB configuration for DL or UL subbands can still follow the transmission bandwidth configuration in TS 38.104.
Another tricky issue for SBFD configuration is that whether or not to specify guard band. In the study phase, most companies gave their GB assumptions in the self-interference analysis table, that is 5RB for 100MHz BS channel bandwidths in FR1. Guard band can be seen as frequency isolation technique for self-interference cancellation technique, which is related to gNB implementations. With less GB, it puts more stringent performance requirement on other isolation techniques in order to achieve the required RSIC. Especially for FR1 WA BS, the required RSIC can not be achieved by many gNB vendors, we think reserving some minimum GB can reduce the effort to control the self-interference. If we go with the Proposal 3, the guard band is implied since the transmission configuration NRB and the minimum GB are two linked requirements.
[bookmark: _Hlk166337634]Observation 1： For FR1 WA BS, the required RSIC is hard to achieve according to the feasibility study for gNB self-interference.
Observation 2: Reserving some minimum guard band can reduce the difficulty to achieve the required RSIC, at least for FR1 wide area BS.
 Conclusion
This contribution discusses SBFD configurations and guardbands for gNB SBFD. The following observations and proposals are made:
Proposal 1: Introduce duplex mode ‘SBFD’ and reflect in the gNB spec.
Proposal 2: It is suggested to only consider DUD and DU for gNB SBFD and UL subband occupies 20% BS channel bandwidth and capture the table for gNB SBFD configurations in TS 38.104.
Table 1. BS SBFD configurations in FR1 and FR2-1
	SBFD configuration
	BS channel bandwidth (MHz)

	
	25
	25
	50
	50
	100
	100
	200
	200
	…

	DL Subband 1
	10
	20
	20
	40
	40
	80
	80
	160
	…

	UL Subband
	5
	5
	10
	10
	20
	20
	40
	40
	…

	DL subband 2
	10
	N/A
	20
	N/A
	40
	N/A
	80
	N/A
	…


Proposal 3: The NRB configuration for DL or UL subbands can still follow the transmission bandwidth configuration in TS 38.104.
Observation 1：For FR1 WA BS, the required RSIC is hard to achieve according to the feasibility study for gNB self-interference.
[bookmark: _GoBack]Observation 2: Reserving some minimum guard band can reduce the difficulty to achieve the required RSIC, at least for FR1 wide area BS.
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