
3GPP TSG RAN WG1#114



 

        

 R1-2307890   
Toulouse, France, August 21st – August 25th, 2023
Agenda Item:
9.3.2 
Source:
ITRI
Title:
Discussion on sub-band non-overlapping full duplex
Document for:
Discussion/Decision
1 Introduction
In RAN1#110 and RAN1#110-bis-e meeting, the agreements [1] related to subband time location for SBFD operation were made as follows:

	Agreement

For indication of subband locations for SBFD operation, study semi-static configuration of subband time and frequency location as baseline.

Agreement

For semi-static configuration of subband time locations for SBFD operation, it is agreed that explicit configuration of SBFD subband time locations within a period is the baseline.


In RAN1#112bis-e meeting, the agreement [1] related to subband frequency locations for SBFD operation was made as follows:

	Agreement

At least for semi-static SBFD, the following two options are viable solutions for frequency location configuration of DL subband(s) and guardband(s) if any.
· Option 1: Frequency locations of DL subband(s) are explicitly configured. Guardband(s) if any are implicitly derived as the RBs which are not within UL subband or DL subband(s). 
· Option 2: The number of RBs for guardband(s), if any, is explicitly configured. DL subband(s) are implicitly derived as RBs which are not within UL subband or guardband(s).



In RAN1#112 meeting, the agreement [1] related to dynamic SBFD was made as follows:

	Agreement

For dynamic SBFD,

· For SBFD-aware UEs, further study whether DL receptions outside semi-statically configured DL subband(s) are allowed or not in a symbol configured as DL in TDD-UL-DL-ConfigCommon based on the following options:

· Option 1 (semi-static): DL receptions outside semi-statically configured DL subband(s) are not allowed

· Option 2: DL receptions outside semi-statically configured DL subband(s) are allowed 

· For SBFD-aware UEs, further study whether DL receptions outside semi-statically configured DL subband(s) and UL transmissions outside semi-statically configured UL subband are allowed or not in the symbol configured as flexible in TDD-UL-DL-ConfigCommon based on the following options:

· Option 1 (semi-static): DL receptions outside semi-statically configured DL subband(s) are not allowed and UL transmissions outside semi-statically configured UL subband are not allowed

· Option 2: DL receptions outside semi-statically configured DL subband(s) are allowed 

· UL transmissions outside the semi-statically configured UL subbands are not allowed

· Option 3: DL receptions outside semi-statically configured DL subband(s) are allowed

· UL transmissions outside the semi-statically configured UL subbands are allowed



In RAN1#113 meeting, the agreements [2] related to UL subband in SSB symbols were made as follows:

	Agreement
An UL subband can be configured in an SSB symbol.
· Note: It is SSB from serving cell perspective, which can be CD-SSB or NCD-SSB.

· Whether actual UL transmission can be done is for further discussion

Agreement
The following conclusion is to be captured in the TR

If SBFD-aware UEs are not allowed to transmit in the SSB symbol but is allowed to receive within the DL BWP in the SSB symbol, negative impact on SSB detection and measurement can be avoided but UL performance may be degraded due to fewer UL opportunities.
If SBFD-aware UE is allowed to transmit in the SSB symbol, the UE may only transmit UL in an UL subband depending on gNB scheduling, configuration, UE measurement or priority rule. There may be negative impact on SSB detection and measurement if the SBFD-aware UE is requested to transmit in the SSB symbol.


In RAN1#113 meeting, the proposed conclusion [1] related to time domain conflict of UL transmission and DL reception in the same SBFD symbol was made as follows:

	Proposed Conclusion:

At least the following cases of time domain conflict of UE’s UL transmission and DL reception in the same SSB symbol for SBFD aware UE are idenfitied:
· Case 1: Dynamically scheduled UL transmission in UL subband and dynamically scheduled DL reception in DL subband(s) in the same SBFD symbol
· Case 2: Configured UL transmission in UL subband and configured DL reception in DL subband(s) in the same SBFD symbol

· Case 3: Configured transmission/reception in UL/DL subband(s) with scheduled reception/transmission in DL/UL subband(s) in the same SBFD symbol

· Configured UL transmissions at least include CG PUSCH, configured PUCCH/SRS

· Configured DL receptions at least include PDCCH, SPS PDSCH, configured CSI-RS

[Case 1 can be avoided by gNB scheduling.
For Case 3, dynamic scheduled reception/transmission is prioritized.]



In this contribution, for SBFD-aware UEs, we provide our views on 

· subband time location

· subband frequency locations

· Dynamic SBFD 
· UL subband in SSB symbols, and

· time domain conflict of UL transmission and DL reception in the same SBFD symbol
Subbnad time location 

For semi-static configuration of subband time locations for SBFD operation, explicit configuration of SBFD subband time locations within dl-UL-TransmissionPeriodicity can be considered as baseline. And following options can be studied

· Option 1: Based on subcarrier spacing configuration 𝝁_𝒓𝒆𝒇 and dl-UL-TransmissionPeriodicity provided by tdd-UL-DL-ConfigurationCommon, the number of slots within dl-UL-TransmissionPeriodicity can be derived. Indicate each slot within dl-UL-TransmissionPeriodicity where SB-FD resource is available 
· Option 2: Indicate start time and consecutive time duration within dl-UL-TransmissionPeriodicity where SB-FD resource is available.  
Proposal 1: Explicit configuration of SBFD subband time locations within dl-UL-TransmissionPeriodicity can be considered as baseline. And following options can be studied

· Option 1: Based on subcarrier spacing configuration 𝝁_𝒓𝒆𝒇 and dl-UL-TransmissionPeriodicity provided by tdd-UL-DL-ConfigurationCommon, the number of slots within dl-UL-TransmissionPeriodicity can be derived. Indicate each slot within dl-UL-TransmissionPeriodicity where SB-FD resource is available 

· Option 2: Indicate start time and consecutive time duration within dl-UL-TransmissionPeriodicity where SB-FD resource is available.
Subband frequency locations for SBFD operation
At least explicit indication of frequency location of UL subband is required, and frequency location of other subbands types is FFS. Other subbands types discussed in last meeting were DL subband, guradbad and flexible subband. For interference handling, there has a guradband between DL subband and UL subband. First approach is that frequency location of DL subband is explicitly indicated, and the guardband can be implicitly determined without additional signalling. Second approach is that frequency location of the guradband is explicitly indicated, and the reaming RBs can be implicitly determined as DL subband. We slightly prefer the first approach. 

Proposal 2: Frequency locations of DL subband(s) are explicitly configured. Guardband(s) if any are implicitly derived as the RBs which are not within UL subband or DL subband(s).

Dynamic SBFD 
For SBFD operation in a symbol configured as DL in TDD-UL-DL-ConfigCommon, SBFD-aware UE can perform DL reception and UL transmission inside the DL subband and UL subband, respectively, in the symbol. One remaining issue is whether to allow DL reception outside DL subband in the symbol. From the legacy UE perspective, although the UL subband is configured on the symbol, the legacy UE should be able to perform DL reception on the symbol including the UL subband. In this sense, there is no reason for SBFD-aware UE always to reserve resource in the UL subband as UL. 

Proposal 3: Support DL receptions outside DL subband(s) in DL symbols configured in TDD-UL-DL-ConfigCommon.
For SBFD operation in a symbol configured as flexible in TDD-UL-DL-ConfigCommon, SBFD-aware UE can perform DL reception and UL transmission inside the DL subband and UL subband, respectively, in the symbol. One remaining issue is whether to allow DL reception outside DL subband and UL transmission outside UL subband in the symbol. From the legacy UE perspective, the legacy UE should be able to perform DL reception on the symbol including the UL subband or should be able to perform UL transmission in the symbol including DL subband. In this sense, there is no reason for SBFD-aware UE always to reserve resource in the UL subband as UL or reserve resource in the DL subband as DL.

Proposal 4: Support DL receptions outside DL subband(s) and UL transmissions outside UL subband in flexible symbols configured in TDD-UL-DL-ConfigCommon.
UL subbnad in SSB symbols
From configuration perspective point of view, UL subband can be configured in an SSB symbol. Safer to not impact on SSB detection and measurement, SBFD-aware UEs are not allowed to perform UL transmission within the UL subband in the SSB symbol. 
Proposal 5: Safer to not impact on SSB detection and measurement, SBFD-aware UEs are not allowed to perform UL transmission within the UL subband in the SSB symbol.
UE collision handling between DL and UL
According to the SID, the UE is supposed to be operating in half duplex mode. In Rel-15, how to handle the different UL/DL indicating signaling for the same OFDM symbol are defined for a carrier. In Rel-18, since gNB could operate SBFD within the carrier, specification should be relaxed to allow conflict signalling within a SBFD symbol, e.g., UL transmission in UL subband and DL reception in the DL subband in the SBFD symbol in the carrier. Following conflict cases could be studied in Rel-18
· Dynamic scheduled DL reception in the DL subband v.s. RRC configured UL transmission in the UL subband,

· Dynamic scheduled UL transmission in the UL subband v.s. RRC configured DL reception in the DL subband,

· Dynamic scheduled DL reception with a first priority in the DL subband v.s. Dynamic scheduled UL transmission with a second priority in the UL subband
· SSB reception in SBFD symbols

· RACH transmission in SBFD symbols  
Proposal 6: Following conflict cases could be studied in Rel-18
· Dynamic scheduled DL reception in the DL subband v.s. RRC configured UL transmission in the UL subband,

· Dynamic scheduled UL transmission in the UL subband v.s. RRC configured DL reception in the DL subband,

· Dynamic scheduled DL reception with a first priority in the DL subband v.s. Dynamic scheduled UL transmission with a second priority in the UL subband

· SSB reception in SBFD symbols

· RACH transmission in SBFD symbols  
2 Conclusion
In this contribution, we provide our views on 
· subband time location

· subband frequency locations

· Dynamic SBFD 
· UL subband in SSB symbols, and

· time domain conflict of UL transmission and DL reception in the same SBFD symbol
And we have following proposals:

Proposal 1: Explicit configuration of SBFD subband time locations within dl-UL-TransmissionPeriodicity can be considered as baseline. And following options can be studied

· Option 1: Based on subcarrier spacing configuration 𝝁_𝒓𝒆𝒇 and dl-UL-TransmissionPeriodicity provided by tdd-UL-DL-ConfigurationCommon, the number of slots within dl-UL-TransmissionPeriodicity can be derived. Indicate each slot within dl-UL-TransmissionPeriodicity where SB-FD resource is available 

· Option 2: Indicate start time and consecutive time duration within dl-UL-TransmissionPeriodicity where SB-FD resource is available.
Proposal 2: Frequency locations of DL subband(s) are explicitly configured. Guardband(s) if any are implicitly derived as the RBs which are not within UL subband or DL subband(s).

Proposal 3: Support DL receptions outside DL subband(s) in DL symbols configured in TDD-UL-DL-ConfigCommon.
Proposal 4: Support DL receptions outside DL subband(s) and UL transmissions outside UL subband in flexible symbols configured in TDD-UL-DL-ConfigCommon.
Proposal 5: Safer to not impact on SSB detection and measurement, SBFD-aware UEs are not allowed to perform UL transmission within the UL subband in the SSB symbol.
Proposal 6: Following conflict cases could be studied in Rel-18
· Dynamic scheduled DL reception in the DL subband v.s. RRC configured UL transmission in the UL subband,

· Dynamic scheduled UL transmission in the UL subband v.s. RRC configured DL reception in the DL subband,

· Dynamic scheduled DL reception with a first priority in the DL subband v.s. Dynamic scheduled UL transmission with a second priority in the UL subband

· SSB reception in SBFD symbols

· RACH transmission in SBFD symbols  
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