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Introduction
At the TSG-RAN#102 meeting, a work item of NR duplex operation for Sub-band full duplex (SBFD) was approved for Rel-19 [1] and the objectives related SBFD operation to UE in RRC_IDLE/INACTIVE mode for random access are identified as follows.
	The objectives are as follows:
· 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 discuss SBFD operation to UE in RRC_IDLE/INACTIVE mode for random access provide our views.
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During the study item phase, it had been concluded that enabling random access on SBFD symbols can reduce the initial access latency, reduce PRACH collision probability in NR TDD carriers. In addition, it can improve PRACH and Msg3/MsgA-PUSCH coverage. However, the potential drawback is that PRACH and Msg3 transmissions in UL subband in SBFD symbols may cause UE-to-UE CLI. In this section, we discuss potential specification impact when supporting random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode.
At the TSG-RAN#102 meeting, it was agreed to study and specify, if justified, SBFD operation to UE in RRC_IDLE/INACTIVE mode for random access. If duplicate configuration would not be considered for semi-static indication of time location and indication of frequency domain location of SBFD subbands to UEs in RRC_CONNECTED mode and in RRC_IDLE/INACTIVE, it seems reasonable to specify semi-static indication of time location and indication of frequency domain location of SBFD subbands to UEs after completion of study for SBFD operation to UE in RRC_IDLE/INACTIVE mode for random access. 
· Observation: It seems reasonable to specify semi-static indication of time location and indication of frequency domain location of SBFD subbands to UEs after completion of study for SBFD operation to UE in RRC_IDLE/INACTIVE mode for random access.
Configuration of RACH occasions for SBFD operation
Regarding configuration of RACH occasions for SBFD operation, considering that, regardless of whether it is a legacy UE or a SBFD aware UE, UL symbols and UL slots should have the same common RO configuration and SS/PBCH block index to RO mapping method, based on the legacy RACH configuration, a method of setting the RO within the UL subband in the SBFD symbol and reinterpreting the SS/PBCH block index to RO mapping method within the BW occupied by the RO may be considered. Also, differently from this, a separated configuration for both setting the RO configuration for the SBFD aware UE and the SS/PBCH block index to RO mapping independently with that of the legacy UE may be considered. Considering a situation where Rel-19 SBFD aware UEs and legacy UEs that do not support SBFD operation would coexist on the same network, it seems more desirable for legacy UEs to perform existing operations according to the legacy RO configuration and SS/PBCH block index to RO mapping method in a backward compatible manner, and for Rel-19 SBFD aware UEs to reinterpret the legacy RO configuration and SS/PBCH block index to RO mapping method.
For legacy UEs, frequency domain location and resource for PRACH preamble transmission is determined by the RRC parameter msg1-FDM and msg1-FrequencyStart and time domain location and resource for PRACH preamble is determined by the RRC parameter prach-ConfigurationIndex. Especially for the msg1-FrequencyStart, the range can be configured within UL BWP for legacy UE. However, starting of RO should be limited within UL subband for SBFD operation in DL slot or flexible slot and also starting symbol for PRACH slot should be reinterpreted as starting symbol of semi-statically configured UL subband in time domain as shown in Figure 1.
[image: 텍스트, 도표, 스크린샷, 라인이(가) 표시된 사진

자동 생성된 설명]
Figure 1. One example for configuration of PRACH occasions for SBFD operation within UL subband
· Proposal 1: It should be further investigated to configure PRACH occasions within UL subband to Rel-19 SBFD-aware UEs for SBFD operation using legacy RACH configuration (i.e. RACH-ConfigCommon, RACH-ConfigGeneric, ... ) for legacy UEs.

Mapping for SS/PBCH block index to valid RACH occasions
For the random-access procedure, the UE selects a RACH occasion (RO) to transmit PRACH from among the set of configured ROs. The UE selects an RO based on the selected or indicated SSB and based on the association of the SSB with the RO. By detecting which RO UE send PRACH to, NW can figure out which SSB Beam that UE has selected. The mapping between SSB and RACH Occasion is defined by the following two RRC parameters such as msg1-FDM, ssb-perRACH-OccasionAndCB-PreamblesPerSSB. And msg1-FDM specifies how many RO are allocated in frequency domain (at the same location in time domain). ssb-perRACH-OccasionAndCB-PreamblesPerSSB specifies how many SSB can be mapped to one RO and how many preamble index can be mapped to single SSB. If it is supported to perform random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode, it should be investigated how to map for SS/PBCH block index to valid RACH occasions within UL subband for Rel-19 SBFD-aware UEs as considering different BW size for RACH occasions between bandwidth(BW_new) for ROs within UL subband for SBFD-aware UEs and bandwidth (BW_legacy) for ROs for legacy UE in terms of BW for preamble transmission. Figure 2 is one of the examples for SS/PBCH block index to RO mapping, based legacy RACH configuration for making possible same configuration in UL slot or UL symbols with coexistence with legacy UEs. 
[image: 텍스트, 도표, 스크린샷, 라인이(가) 표시된 사진

자동 생성된 설명]
Figure 2. one example of mapping for SS/PBCH block index to valid PRACH occasions within UL subband.
· Proposal 2: We propose to study mapping for SS/PBCH block index to valid RACH occasions within UL subband for Rel-19 SBFD-aware UEs considering different BW size for RACH occasions between BW within UL subband for SBFD-aware UEs and BW for legacy UE in terms of BW for preamble transmission. 

Conclusion
In this contribution, we discussed SBFD operation to UE in RRC_IDLE/INACTIVE mode for random access and summarize our views as the followings:
· Observation: It seems reasonable to specify semi-static indication of time location and indication of frequency domain location of SBFD subbands to UEs after completion of study for SBFD operation to UE in RRC_IDLE/INACTIVE mode for random access.
· Proposal 1: It should be further investigated to configure PRACH occasions within UL subband to Rel-19 SBFD-aware UEs for SBFD operation using legacy RACH configuration (i.e. RACH-ConfigCommon, RACH-ConfigGeneric, ... ) for legacy UEs.
· Proposal 2: We propose to study mapping for SS/PBCH block index to valid RACH occasions within UL subband for Rel-19 SBFD-aware UEs considering different BW size for RACH occasions between BW within UL subband for SBFD-aware UEs and BW for legacy UE in terms of BW for preamble transmission. 
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