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Introduction
In the RAN #102 meeting, the WID of the Release 19 NR duplex operation was agreed upon [1]. One objective of the WID is SBFD random access operation. 

	· For subband non-overlapping full duplex (SBFD) operation at gNB side within a TDD carrier:
· Specify semi-static indication of time location of SBFD subbands to UEs in RRC_CONNECTED mode [RAN1, RAN2]
· Indication of time location of SBFD subbands in SIB is not precluded
· Specify semi-static indication of frequency domain location of SBFD subbands to UEs in RRC_CONNECTED mode [RAN1, RAN2]
· Indication of frequency domain location of SBFD subbands in SIB is not precluded
· Specify SBFD operation to support random access in SBFD symbols by UEs in RRC CONNECTED mode [RAN1, RAN2]
· Study and specify, if justified, SBFD operation to UE in RRC_IDLE/INACTIVE mode for random access [RAN1, RAN2]
· RAN#104 to check whether to proceed normative work


In this contribution, we provide our views on random access operation in the SBFD sub-band. 
Discussion
Connected UE random access operation in SBFD sub-band 
The first issue to support random access in the SBFD symbol for RRC CONNECTED UE is the RACH resource configuration. In Rel-17, RAN2 defined the RACH Indication and Partitioning framework, based on this framework, each RACH-related feature could configure the RACH resource independently with AddtionalRACH-ConfigList-r17, e.g., SDT, Msg3 PUSCH repetition, RedCap and slicing, it’s up to gNB implementation to configure the shared RO or separated RO for each feature. The separated RO means the ROs are configured differently from legacy Releases. For random access in the SBFD sub-band, the RACH partition framework can be re-used in general. But the RO can’t be shared with non-SBFD aware UE. Therefore, only separate ROs can be configured in the SBFD sub-band for RRC CONNECTED UE. 
Proposal 1: A separate RACH configuration is supported for ROs in the SBFD sub-band.
The configured RACH resources in the SBFD sub-band could be used for the 4-step RACH procedure, or other RACH-related features, e.g., SDT, Msg PUSCH repetition, RedCap, PRACH repetition. The network shall inform the UE of the purpose of RACH resources in the SBFD sub-band, it’s configured for a single specific feature or a feature combination as well.
Proposal 2: The network indicates the usage of RACH resources in the SBFD sub-band.
The RO validation rule was defined for NR TDD since Rel-15. With newly introduced ROs in the SBFD sub-band, the PRACH preamble will be transmitted in the DL symbols configured in tdd-UL-DL-ConfigurationCommon. This is not fully aligned with the current RO validation rules, some clarifications could be necessary to avoid confusion.  
	[bookmark: _Hlk29801864]For unpaired spectrum, 
-	If a UE is provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if 
-	it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PRACH slot and starts at least  symbols after a last downlink symbol and at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2, and if channelAccessMode = "semiStatic" is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where there shall not be any transmissions, as described in [15, TS 37.213]
-	the candidate SS/PBCH block index of the SS/PBCH block corresponds to the SS/PBCH block index provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon, as described in clause 4.1. 


Proposal 3: RAN1 to clarify whether the RO validation rule needs to be updated for random access in the SBFD sub-band.
2-step RACH was defined in Rel-16 to reduce the access delay. MsgA PUSCH will be transmitted after the associated MsgA preamble. The ROs for 2-step RACH can be shared with 4-step RACH or configured separately. Following the same principle, the ROs in the SBFD sub-band can be used for both 4-step RACH and 2-step RACH. The difference is the additional resource for MsgA PUSCH. The time offset between the PRACH slot and the PUSCH slot is configured by the network. Thus, the MsgA PUSCH could be allocated in the SBFD sub-band according to the time offset.  
Proposal 4: Support both 4-step RACH and 2-step RACH procedure in SBFD sub-band at least for RRC CONNECTED UE.       
During the 4-step RACH random access procedure, Msg3 PUSCH is scheduled by RAR grant. If the PRACH is allowed to transmit in the SBFD sub-band, the Msg3 PUSCH transmission and retransmission can be scheduled in the sub-band to provide scheduling flexibility to gNB.  
Proposal 5: Msg3 PUSCH and its retransmission can be scheduled in the SBFD sub-band.

IDLE/INACTIVE UE random access operation in SBFD sub-band 
For RRC CONNECTED UE, RACH resources can be configured on UE dedicated BWP. However, for IDLE/INACTIVE INACTIVE UE, only the RACH resources configured on the initial UL BWP can be used for PRACH transmission. If the RACH resources are configured on the SBFD sub-band for IDLE/INACTIVE UE, it will restrict the SBFD sub-band configured on the initial DL BWP, which means scheduling legacy UEs in the initial DL BWP will be impacted. 
On the other hand, it’s hard to predict of behavior of the IDLE/INACTIVE UE, UE could transmit the PRACH on any valid RO, and it could cause serious interference to the neighboring UE DL reception, especially to the legacy UE. As the SBFD sub-band is configured on the initial BWP, the neighboring UE receiving the system information or the random access message could be impacted. This kind of interference is almost impossible to be avoided by gNB scheduling.  
Proposal 6: RAN1 to study further the impacts of IDLE/INACTIVE UE random access in the SBFD sub-band, including the impacts on legacy UE operation in initial DL BWP and the interference to neighboring UEs.
Conclusion
In this contribution, we provided our views on random access operation in the SBFD sub-band. Our proposals are as follows:
Proposal 1: A separate RACH configuration is supported for ROs in the SBFD sub-band.
Proposal 2: The network indicates the usage of RACH resources in the SBFD sub-band.
Proposal 3: RAN1 to clarify whether the RO validation rule needs to be updated for random access in the SBFD sub-band.
Proposal 4: Support both 4-step RACH and 2-step RACH procedure in SBFD sub-band at least for RRC CONNECTED UE.       
Proposal 5: Msg3 PUSCH and its retransmission can be scheduled in the SBFD sub-band.
Proposal 6: RAN1 to study further the impacts of IDLE/INACTIVE UE random access in the SBFD sub-band, including the impacts on legacy UE operation in initial DL BWP and the interference to neighboring UEs.
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