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9.15.3 UE features for evolution of NR duplex operation: SBFD

For RAN1#120, in addition to individual company/organization/university tdocs, the rapporteurs are to provide initial input.

Agreement:
Introduce following basic FG for SBFD, and FFS on some potential components (that may be separate FGs).
	X-1
	Basic feature for SBFD-aware UE TX/RX/measurement behaviour and procedures

	1. Support of cell-common configuration of time and frequency location of SBFD subbands

2. Support of UL transmission in one UL subband and DL reception in one[/two] DL subband in SBFD symbols
3. Support of link direction determination based on configured/scheduled transmissions/receptions and collision handling
FFS: other component (which may be separate FG)
	
	YES
	n/a
	Basic feature for SBFD-aware UE TX/RX/ measurement behaviour and procedures is not supported
	[Per Band]
	TDD only
	n/a
	n/a
	[Note: Only UL transmissions are allowed within UL subband and only DL receptions (except for CLI measurement) are allowed within DL subband(s)]

[Note: The maximum number of UL subbands for SBFD operation in an SBFD symbol within a TDD carrier is one.]
	Optional with capability signalling


Agreement:
Add the following component in basic FG for SBFD. 
· “Support of UL transmissions or DL receptions across SBFD symbols and non-SBFD symbols in different slots, where the transmissions or receptions are restricted to SBFD symbols or non-SBFD symbols (Configuration 1)”
Proposal 2-3:
Introduce following FG(s) for transmissions and receptions across SBFD and non-SBFD symbols (Configuration 2), and FFS on whether to split into two FGs for UL-Tx and DL-Rx.
	X-2
	[Transmission and reception] across SBFD symbols and non-SBFD symbols in different slots (Configuration 2)
	[1. Support of UL transmission across SBFD symbols and non-SBFD symbols (Configuration 2)]

[2. Support of DL reception across SBFD symbols and non-SBFD symbols (Configuration 2)]
FFS: whether each of components is defined as separate FG
	X-1
	YES
	n/a
	[Transmission and reception] across SBFD symbols and non-SBFD symbols in different slots (Configuration 2) are not supported
	[Per Band]
	TDD only
	n/a
	n/a
	
	Optional with capability signalling


Proposal 2-3a: 
Configuration 2 is separate FG(s) from the basic FG for SBFD

Proposal 2-3b: 
For UL transmission and DL reception across SBFD symbols and non-SBFD symbols in different slots (Configuration 2), support Alt-XXX
· Alt-1: Define a separate FG from basic FG for SBFD, which reports the support of configuration 2 for both UL transmission and DL reception
· Alt-2: Define two separate FGs from basic FG for SBFD, one of which reports the support of configuration 2 for UL transmission, the other reports the support of configuration 2 for DL transmission
· Alt-3: Define a separate FG from basic FG for SBFD, which reports the support of configuration 2 for DL reception. Add a component in basic FG for SBFD which reports the support of configuration 2 for UL transmission
Proposal 2-1-3 (from Question 2-1-3):
Add the following components in basic FG for SBFD. 
· Support of separate PUCCH resource configurations for SBFD and non-SBFD symbols

· FFS: Support of separate power control parameters for SBFD and non-SBFD symbols

· Support of separate FH offsets for PUSCH transmissions in SBFD symbols and non-SBFD symbols
· FFS: Support of separate SRS resource sets for SBFD and non-SBFD symbols

Proposal 2-1-4a: (from Question 2-1-4 and Question 2-2):
Add the following components in basic FG for SBFD. 
· FFS: Support of DL reception in two DL subbands in SBFD symbols
· FFS: Support of DL partial PRG

Proposal 2-1-4b (from Question 2-1-4):
Add the following components in basic FG for SBFD.
· FFS: Support of non-contiguous CSI-RS resource across two DL subband with one of the following capabilities:

· Cap1: using legacy CSI processing timeline and CPU counting are the same as legacy

· Cap2: using relaxed CSI processing timeline Z/Z’ by factor of 2 and same CPU counting as legacy.
Proposal 2-1-5 (from Question 2-1-5):
Add the following components in basic FG for SBFD.
· Support of separate CSI reports for SBFD and non-SBFD symbols
Agreement:
Introduce following FGs for SBFD random access, one based on single RACH configuration (Option 1) and the other based on two RACH configurations (Option 2), and FFS on whether UE supporting SBFD random access needs to support at least Option 1 or Option 2.
· Alt.1: UE supporting SBFD random access needs to support at least Option 1
· Alt.2: UE supporting SBFD random access needs to support at least Option 2
· Alt.3: UE supporting SBFD random access supports Option 1 or Option 2 (i.e., no default option)
	X-3
	SBFD random access operation based on one single RACH configuration in RRC_IDLE/INACTIVE/CONNECTED mode 
	Support of SBFD random access operation based on one single RACH configuration in RRC_IDLE/INACTIVE/CONNECTED mode (RACH configuration Option 1)
FFS: Other component(s) which may be separate FG
	X-1
	YES
	n/a
	SBFD random access operation based on one single RACH configuration in RRC_IDLE/INACTIVE/CONNECTED mode is not supported
	[Per Band]
	TDD only
	n/a
	n/a
	
	Optional with capability signalling

	X-4
	SBFD random access operation based on two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration in RRC_IDLE/INACTIVE/CONNECTED mode
	Support of SBFD random access operation based on two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration in RRC_IDLE/INACTIVE/CONNECTED mode (RACH configuration Option 2)
FFS: Other component(s) which may be separate FG
	[X-1, X-3]
	YES
	n/a
	SBFD random access operation based on two separate RACH configurations in RRC_IDLE/INACTIVE/CONNECTED mode is not supported
	[Per Band]
	TDD only
	n/a
	n/a
	
	Optional with capability signalling


Proposal 3-3:
Introduce following FG (as FFS) for PRACH repetition in additional ROs, and FFS on whether separate FGs for RACH configuration Option 1 and Option 2 are necessary.
· Alt.1: separate FGs for RACH configuration Option 1 and Option 2 are NOT necessary
· Alt.2: separate FGs for RACH configuration Option 1 and Option 2 are necessary
· Alt.3: If a UE reports legacy Rel-18 FG for PRACH repetition, and also reports support of FG X-3/4, it means the UE supports RACH repetition in SBFD operation for Option 1/2 respectively.

	X-5
	Preamble repetition within additional-ROs
	1. Determination of the set of [image: image2.png]or
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 valid additional-ROs
[2. For RACH configuration Option 1, support separate configuration of rsrp-ThresholdMsg1-RepetitionNum2/4/8 for PRACH transmission with preamble repetitions within additional-ROs and PRACH transmission with preamble repetitions within legacy-ROs.]
[3. For RACH configuration Option 2, support separate configuration of rsrp-ThresholdMsg1-RepetitionNum2/4/8 and msg1-RepetitionNum for PRACH transmission with preamble repetitions within additional-ROs and PRACH transmission with preamble repetitions within legacy-ROs.]
FFS: separate FGs for RACH configuration Option 1 and Option 2 are necessary
	[X-3 or X-4, 54-1]
	YES
	n/a
	Preamble repetition within additional-ROs is not supported
	[Per Band]
	TDD only
	n/a
	n/a
	
	Optional with capability signalling


Proposal 3-4:
Introduce following FG (as FFS) for Msg.3 repetition in SBFD symbols.
	X-5
	Msg.3 repetition in SBFD symbols
	Support of repetition of PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI in SBFD symbols
	[X-1 or X-3 or X-4, 30-6]
	YES
	n/a
	Msg.3 repetition in SBFD symbols is not supported
	[Per Band]
	TDD only
	n/a
	n/a
	
	Optional with capability signalling


Proposal 4-1-1:
Introduce following FGs for UL resource muting, one for CP-OFDM and the other for DFTS-OFDM, with FFS whether to merge the two rows
	X-6
	UL resource muting [for CP-OFDM waveform]
	1. Support [semi-static] configuration of UL resource muting [for CP-OFDM waveform]
[2. Up to two UL muting symbols with a configurable comb-2 pattern on muting symbol for PUSCH]
[3. Dynamic ON/OFF of muting by TDRA field in DCI]
[4. Whether to support both 2 UL muting symbols after the FL DMRS or 1 before/1 after (for PUSCH mapping case A)]
FFS: whether each of components within brackets is separate FG or require reporting
FFS: other potential component/FG
	FFS
	YES
	n/a
	UL resource muting [for CP-OFDM waveform] is not supported
	[Per Band]
	TDD only
	n/a
	n/a
	
	Optional with capability signalling

	[X-6a]
	[UL resource muting for DFTS-OFDM waveform]
	[1. Support semi-static configuration of UL resource muting for DFTS-OFDM waveform]
[2. Up to two UL muting symbols with a configurable comb-2 pattern on muting symbol for PUSCH]
[3. Dynamic ON/OFF of muting by TDRA field in DCI]
[4. Whether to support both 2 UL muting symbols after the FL DMRS or 1 before/1 after (for PUSCH mapping case A)]
FFS: whether each of components within brackets is separate FG or require reporting
FFS: other potential component/FG
	FFS
	YES
	n/a
	UL resource muting for DFTS-OFDM waveform is not supported
	[Per Band]
	TDD only
	n/a
	n/a
	
	Optional with capability signalling


Proposal 4-1-1-rev2 (based on Rapporteur suggestion):
Introduce following FGs for UL resource muting, one for CP-OFDM and the other for DFTS-OFDM, with FFS whether to merge the two rows
	X-6
	UL resource muting [for CP-OFDM waveform]
	1. Support semi-static configuration of time location and frequency location of UL resource muting [for CP-OFDM waveform]
- Up to two UL muting symbols within a slot for PUSCH
- A configurable comb offset {0, 1} for the UL muting symbol
2. Support dynamic on/off of the configured UL muting symbols by TDRA field in DCI for DG-PUSCH and Type-2 CG PUSCH
3. Support semi-static determination of UL muting symbols for Type-1 CG PUSCH
FFS: other potential component/FG
	FFS
	YES
	n/a
	UL resource muting [for CP-OFDM waveform] is not supported
	[Per Band]
	TDD only
	n/a
	n/a
	FFS: Whether to merge/decouple this FG between CP-OFDM and DFTS-OFDM
	Optional with capability signalling

	[X-6a]
	[UL resource muting for DFTS-OFDM waveform]
	1. Support semi-static configuration of time location and frequency location of UL resource muting for DFTS-OFDM waveform
- Up to two UL muting symbols within a slot for PUSCH
- A configurable comb offset {0, 1} for the UL muting symbol

2. Support dynamic on/off of the configured UL muting symbols by TDRA field in DCI for DG-PUSCH and Type-2 CG PUSCH

3. Support semi-static determination of UL muting symbols for Type-1 CG PUSCH
FFS: other potential component/FG
	FFS
	YES
	n/a
	UL resource muting for DFTS-OFDM waveform is not supported
	[Per Band]
	TDD only
	n/a
	n/a
	
	Optional with capability signalling


Proposal 4-2-1:
Introduce following FG for L1 CLI-RSSI measurement/reporting, and FFS on some potential components (that may be separate FGs).
	X-7
	[Aperiodic] L1 CLI-RSSI measurement and reporting
	1. Support of L1 CLI-RSSI measurement and reporting
2. Aperiodic L1 CLI-RSSI reporting on PUSCH
[3. CLI-RSSI measurement resource type #1/#2/#3]
[4. Periodic, semi-persistent and aperiodic CLI-RSSI measurement resource]
[5. Maximum number of CLI-RSSI measurement resources (sum of measurement resource type#1/ measurement resource type#2/measurement resource type#3) across all CCs configured to measure L1-CLI-RSSI]
[6. Maximum number of aperiodic CSI report setting per BWP for L1-CLI-RSSI report]
[7. Maximum number of configured aperiodic CSI triggering states in CSI-AperiodicTriggerStateList per CC]
[8. The maximum number of configured CLI-RSSI measurement resources per CC.]
[9. The maximum number of configured CLI-RSSI measurement resources across all CCs.]
[10. The maximum number of simultaneous CLI-RSSI resources per CC]
[11. The maximum number of simultaneous CLI-RSSI resources in active BWPs across all CCs]
[12. The maximum number of CLI-RSSI measurements resource per slot per CC]
[13. The maximum number of CLI-RSSI measurement resource per slot across all CC]
FFS: whether each of components within brackets is separate FG or require reporting
FFS: other potential component/FG
	FFS
	YES
	n/a
	L1 CLI-RSSI measurement and reporting is not supported
	[Per Band]
	TDD only
	n/a
	n/a
	[Measurement resource type#1: One CLI-RSSI measurement resource is configured within a DL subband
Measurement resource type#2: One CLI-RSSI measurement resource is configured across two DL subbands
Measurement resource type#3: One CLI-RSSI measurement resource is configured within a UL subband]
	Optional with capability signalling


Proposal 4-3-1:
Introduce following FG for L1 SRS-RSRP measurement/reporting, and FFS on some potential components (that may be separate FGs).
	X-8
	[Aperiodic] L1 SRS-RSRP measurement and reporting
	1. Support of L1 SRS-RSRP measurement and reporting
2. Aperiodic L1 SRS-RSRP reporting on PUSCH
[3. Periodic, semi-persistent and aperiodic SRS-RSRP measurement resource]
[4. Maximum number of SRS-RSRP measurement resources across all CCs configured to measure L1 SRS-RSRP]
[5. The maximum number of configured CLI-SRS-RSRP measurement resources per CC.]

[6. The maximum number of configured CLI-SRS-RSRP measurement resources across all CCs.]

[7. The maximum number of simultaneous CLI-SRS-RSRP resources per CC]

[8. The maximum number of simultaneous CLI-SRS-RSRP resources in active BWPs across all CCs]

[9. The maximum number of CLI-SRS-RSRP measurements resource per slot per CC]

[10. The maximum number of CLI-SRS-RSRP measurement resource per slot across all CC]
FFS: whether each of components within brackets is separate FG or require reporting
FFS: other potential component/FG
	FFS
	YES
	n/a
	L1 SRS-RSRP measurement and reporting is not supported
	[Per Band]
	TDD only
	n/a
	n/a
	
	Optional with capability signalling


Proposal 4-1-2:
Add the following component in FG X-6 and X-6a for SBFD

· “Up to two UL muting symbols with a configurable comb-2 pattern on muting symbol for PUSCH”
Proposal 4-1-3:
Add the following component in FG X-6 and X-6a for SBFD

· “Dynamic ON/OFF of muting by TDRA field in DCI”
Proposal 3-1a:
Add “Alt.4: UE supporting SBFD random access supports Option 1 and Option 2 (i.e., no default option)” in the following agreement
Agreement:
Introduce following FGs for SBFD random access, one based on single RACH configuration (Option 1) and the other based on two RACH configurations (Option 2), and FFS on whether UE supporting SBFD random access needs to support at least Option 1 or Option 2.
· Alt.1: UE supporting SBFD random access needs to support at least Option 1
· Alt.2: UE supporting SBFD random access needs to support at least Option 2
· Alt.3: UE supporting SBFD random access supports Option 1 or Option 2 (i.e., no default option)
· Alt.4: UE supporting SBFD random access supports Option 1 and Option 2 (i.e., no default option)
	X-3
	SBFD random access operation based on one single RACH configuration in RRC_IDLE/INACTIVE/CONNECTED mode 
	Support of SBFD random access operation based on one single RACH configuration in RRC_IDLE/INACTIVE/CONNECTED mode (RACH configuration Option 1)
FFS: Other component(s) which may be separate FG
	X-1
	YES
	n/a
	SBFD random access operation based on one single RACH configuration in RRC_IDLE/INACTIVE/CONNECTED mode is not supported
	[Per Band]
	TDD only
	n/a
	n/a
	
	Optional with capability signalling

	X-4
	SBFD random access operation based on two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration in RRC_IDLE/INACTIVE/CONNECTED mode
	Support of SBFD random access operation based on two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration in RRC_IDLE/INACTIVE/CONNECTED mode (RACH configuration Option 2)
FFS: Other component(s) which may be separate FG
	[X-1, X-3]
	YES
	n/a
	SBFD random access operation based on two separate RACH configurations in RRC_IDLE/INACTIVE/CONNECTED mode is not supported
	[Per Band]
	TDD only
	n/a
	n/a
	
	Optional with capability signalling
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