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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN1#116bis we agreed the following:

Agreement
Confirm the working assumption:
Working assumption:
For SBFD aware UEs in RRC CONNECTED state, support CBRA and CFRA in SBFD symbols.

Agreement
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, consider the following alternatives to derive the time and frequency resources of the configured ROs in SBFD symbols. 
· Alt 1-1: only based on the existing parameters of the single RACH configuration (e.g., prach-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart in rach-ConfigCommon). 
· FFS the details
· FFS: Alt 1-2: based on the existing parameters of the single RACH configuration (e.g., prach-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart in rach-ConfigCommon) and newly introduced parameter(s). 

Agreement
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, no separate prach-ConfigurationIndex to be configured in this option.

Agreement
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, use existing random access configurations tables for unpaired spectrum (i.e., Table 6.3.3.2-3 for FR1 and Table 6.3.3.2-4 for FR2 in TS38.211).

Working Assumption
For SBFD-aware UEs in RRC CONNECTED state, both RACH configuration Option 1 with Alt 1-1 (i.e., use one single RACH configuration, and only based on the existing parameters of the single RACH configuration) and RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) are supported. Enabling both options at the same time for a UE is not supported.
· For Option 1 with Alt 1-1, FFS whether/how to reinterpret msg1-FrequencyStart in rach-ConfigCommon, RO validation rules and SSB-RO mapping rules, etc.
· For Option 2, FFS the RO validation rules, SSB-RO mapping rules, whether all the parameters currently in rach-ConfigCommon are necessary to be included in the additional RACH configuration, etc.
UE is not required to support both options.

Agreement
For RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, down-select (in RAN1#117) from the following alternatives:
· Alt 2-3: 
· The additional-ROs in non-SBFD symbols configured by additional RACH configuration are invalid for SBFD-aware UEs.
· FFS: The case where the additional-ROs partially overlap with non-SBFD symbols 
· Alt 2-4: 
· The additional-ROs in non-SBFD symbols configured by additional RACH configuration can be valid for SBFD-aware UEs.
For the legacy-ROs configured by legacy RACH configuration, the legacy RO validation rules and the legacy SSB-RO mapping rules are followed for SBFD aware UEs.

Agreement
For SBFD-aware UEs in RRC CONNECTED state, and for RACH configuration Option 1 with Alt 1-1 (i.e., use one single RACH configuration, and only based on the existing parameters of the single RACH configuration),
· For the legacy-ROs, including the ROs in non-SBFD symbols and the ROs in SBFD symbols configured as flexible by tdd-UL-DL-ConfigurationCommon (if any), the legacy SSB-RO mapping is followed.
· For the ROs in SBFD symbols configured as downlink by tdd-UL-DL-ConfigurationCommon, separate SSB-RO mapping will be used

Agreement
For RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, and for interpretation of the parameter prach-ConfigurationIndex provided by the additional RACH configuration,
· For FR2, consider from the following alternatives:
· Alt 1: use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-4 in TS38.211) 
· FFS whether to introduce new parameter(s) to determine the slot number for ROs in SBFD symbols.
· Alt 3: Introduce new entries on top of existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-4 in TS38.211)
· For FR1, consider from the following alternatives:
· Alt 1: Use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-3 in TS38.211) 
· FFS whether to introduce new parameter(s) to determine the subframe number for ROs in SBFD symbols.
· Alt 2: Use existing random access configurations table for paired spectrum/supplementary uplink (i.e., Table 6.3.3.2-2 in TS38.211)
· Alt 3: Introduce new entries on top of existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-3 in TS38.211)

Agreement
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, 
· no enhancements for the RO validation rule for the ROs in non-SBFD symbols and the ROs in SBFD symbols configured as flexible by tdd-UL-DL-ConfigurationCommon (if any). 
· FFS: the ROs in non-SBFD symbols that are valid for non-SBFD aware UEs are also valid for SBFD aware UEs.
· FFS: It’s up to network configuration to ensure the ROs in SBFD symbols configured as flexible by tdd-UL-DL-ConfigurationCommon, which are valid for non-SBFD aware UEs based on legacy RO validation rule, are also valid for SBFD aware UEs (i.e., the configured ROs in SBFD symbols, if configured as flexible by tdd-UL-DL-ConfigurationCommon, are within the UL usable PRBs)
· the RO in SBFD symbols configured as downlink by tdd-UL-DL-ConfigurationCommon is valid if at least:
· Time and frequency resource of the RO are fully within UL usable PRBs, and not overlapped with SSB
· FFS: Other condition.
Note: For the case that all the SBFD symbols configured as downlink by tdd-UL-DL-ConfigurationCommon, there is no restriction that all the configured ROs in SBFD symbols should be within the UL usable PRBs.


This contribution discusses the operations of PRACH in subbands for full duplex TDD.

2. Discussions
2.1 SBDF RO
In RAN1#116bis, we made the following Working Assumption on configuration of SBFD RO:
Working Assumption
For SBFD-aware UEs in RRC CONNECTED state, both RACH configuration Option 1 with Alt 1-1 (i.e., use one single RACH configuration, and only based on the existing parameters of the single RACH configuration) and RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) are supported. Enabling both options at the same time for a UE is not supported.
· For Option 1 with Alt 1-1, FFS whether/how to reinterpret msg1-FrequencyStart in rach-ConfigCommon, RO validation rules and SSB-RO mapping rules, etc.
· For Option 2, FFS the RO validation rules, SSB-RO mapping rules, whether all the parameters currently in rach-ConfigCommon are necessary to be included in the additional RACH configuration, etc.
UE is not required to support both options.

Although we do not see an issue with the UE supporting both configuration options (but not at the same time), it is not a requirement for the UE and so we do not see any complexity issue.  Allowing both configuration options would provide gNB the flexibility to manage the RACH resources and hence we propose to confirm the working assumption.
Proposal 1: Confirm the following working assumption.
For SBFD-aware UEs in RRC CONNECTED state, both RACH configuration Option 1 with Alt 1-1 (i.e., use one single RACH configuration, and only based on the existing parameters of the single RACH configuration) and RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) are supported. Enabling both options at the same time for a UE is not supported.
· For Option 1 with Alt 1-1, FFS whether/how to reinterpret msg1-FrequencyStart in rach-ConfigCommon, RO validation rules and SSB-RO mapping rules, etc.
· For Option 2, FFS the RO validation rules, SSB-RO mapping rules, whether all the parameters currently in rach-ConfigCommon are necessary to be included in the additional RACH configuration, etc.
UE is not required to support both options.

2.1.1 SBFD RO & Legacy RO in Single PRACH Configuration (Option 1)
In Option 1 where SBFD RO and legacy (non-SBFD) RO are configured in a single PRACH configuration, the SBFD UE needs to perform two SSB-RO associations to avoid SSB-RO ambiguity at the gNB as described in [1].  The legacy SSB-RO association method can be reused on both SSB-RO associations but in each SSB-RO association, different RO validation rules are used.  That is:
· 1st SSB-RO association is performed on valid ROs that is validated using legacy RO validation rules
· 2nd SSB-RO association is performed on valid ROs that is validated using the new RO validation rules
In RAN1#116bis, we agreed that the new RO validation rules for SBFD operation is that the RO is fully contained in UL subband and that it does not overlap with SSB.  That is the 2nd SSB-RO association is performed on ROs that are contained in UL subband and does not overlap with SSB.
An example of using two SSB-RO associations using different RO validation rules on a single PRACH configuration is shown in Figure 1, where 5 SSBs are used, and the ROs are configured with FDM=2 with PRACH Configuration Index = 129 of Table 6.3.3.2-3 of TS38.211.  The SBFD slot format is {XXXXU}, where “X” = SBFD slot and “U” = UL slot.  Here we assume a 15 kHz SCS and so a subframe = 1 slot.  As shown in Figure 1, PRACH Configuration Index = 129 has ROs configured in subframes 3, 4, 8 and 9, where in this example, subframes 3 and 8 are SBFD slots, whilst subframes 4 and 9 are UL slots.
For the 1st SSB-RO association, the valid ROs are ROs in subframes 4 and 9 which are UL slots.  The legacy SSB-RO association method is used to map the SSB to RO resulting in SSB mapped to ROs in subframes 4 and 9 within an SSB-RO association period of 20 ms as shown in Figure 1.
For the 2nd SSB-RO association, the valid ROs are ROs in subframes 3 and 8 which are SBFD slots, where here we assume that the ROs are fully contained within the UL subband.  Once again, the legacy SSB-RO association is performed on these valid ROs in subframes 3 and 8, which leads to the SSB-RO mapping shown in Figure 1.
The overall SSB-RO mapping is the combination of the SSB-RO mappings from the 1st SSB-RO association and the 2nd SSB-RO association which is shown in Figure 1.  It should be appreciated that doing two separate SSB-RO associations on ROs from different validation rules will not cause ambiguity in SSB-RO mapping where two different SSBs are mapped to the same RO and preamble.

[image: ]
[bookmark: _Ref165978291]Figure 1: Two SSB-RO associations using different RO validation rules on a single PRACH configuration

Proposal 2: For PRACH configuration Option 1 with Alt 1-1 (i.e., use one single PRACH configuration, and only based on the existing parameters of the single RACH configuration), the SBFD UE performs two SSB-RO associations using legacy (Rel-18) SSB-RO association method, on ROs validated using different RO validation rules, i.e.:
· 1st SSB-RO association is performed on ROs validated using legacy (Rel-18) RO validation rules
· 2nd SSB-RO association is performed on ROs validated using new (Rel-19) RO validation rules, where a RO is valid if it is fully contained with usable UL PRB and does not overlap with SSB


2.1.2 SBFD RO & Legacy RO in separate PRACH Configurations (Option 2)
In Option 2, SBFD RO and legacy (non-SBFD) RO are configured in separate PRACH configurations.  In this option, the SBFD UE will also need to perform two SSB-RO associations using different RO validation rules but each SSB-RO association is performed on one PRACH configuration, that is:
· 1st SSB-RO association is performed on ROs configured in a 1st PRACH configuration using legacy RO validation rule
· 2nd SSB-RO association is performed on ROs configured in a 2nd PRACH configuration using new RO validation rule
The new RO validation rule depends on whether ROs in non-SBFD symbols can be used for SBFD RACH operation in the 2nd PRACH configuration.  In RAN1#116bis, we have considered the following two alternatives:
· Alt 2-3: The additional-ROs in non-SBFD symbols configured by additional RACH configuration are invalid for SBFD-aware UEs.
· Alt 2-4: The additional-ROs in non-SBFD symbols configured by additional RACH configuration can be valid for SBFD-aware UEs.
Since the objective of the SBFD WI is to increase uplink resources, Alt 2-4, where ROs in non-SBFD symbols are used by SBFD UEs meets this objective.  The reason for Alt 2-3 is to avoid ROs configured by the 2nd PRACH configuration colliding with ROs configured by the 1st PRACH configuration.  However, this is an error in gNB configuration which can be easily avoided by proper configuration.  Hence, we do not see poor gNB configuration as a strong justification to reduce the potential additional RO resources for SBFD UE.
Observation 1: For the option (Option 2) where SBFD RO and legacy RO are configured in separate PRACH configurations, the reason an RO in non-SBFD symbols configured by additional PRACH is invalid is to avoid collision with RO in non-SBFD symbols configured by legacy PRACH configuration.  This reason does not justify reducing potential RO resource for SBFD UE, since such collision can be avoided by proper gNB configuration.
Proposal 3: For PRACH configuration Option 2 (i.e., Use two separate PRACH configurations, including one legacy PRACH configuration and one additional PRACH configuration) to support random access operation for SBFD-aware UEs in RRC CONNECTED state:
· Alt 2-4: The additional-ROs in non-SBFD symbols configured by additional PRACH configuration can be valid for SBFD-aware UEs.

If RO in non-SBFD symbols is valid for SBFD UE, then the RO validation rule for the 2nd SSB-RO association includes RO in UL symbols, that is, for Option 2, an RO is valid if:
· The RO is contained in UL OFDM symbols
· The RO is contained in useable UL PRBs
· The RO does not overlap SSB

Proposal 4: For PRACH configuration Option 2 (i.e., Use two separate PRACH configurations, including one legacy PRACH configuration and one additional PRACH configuration), the SBFD UE performs two legacy SSB-RO associations, one on each PRACH configuration, using different RO validation rule, i.e.:
· 1st SSB-RO association performed on legacy PRACH configuration using legacy RO validation rule
· 2nd SSB-RO association performed on the additional PRACH configuration using a new RO validation rule, where an RO is valid if:
· The RO is contained in UL OFDM symbols
· The RO is contained in useable UL PRBs
· The RO does not overlap SSB


2.2 PRACH Configuration Tables
The RO time resources are defined by the PRACH Configuration Index, which indicates an entry in Tables 6.3.3.2-2, 6.3.3.2-3 and 6.3.3.2-4 of TS38.211, for FDD FR1, TDD FR1 and TDD FR2 respectively. In [2], it is argued that the current RACH Configuration tables for TDD FR1 and TDD FR2 are designed such that the time resource of the PRACH targets the uplink slots in the TDD pattern, and hence they are not flexible enough for SBFD operations, which contains ROs even for non-UL slots.  For PRACH configuration Option 2 (i.e., Use two separate PRACH configurations, including one legacy PRACH configuration and one additional PRACH configuration)), in RAN1#116bis, the following options were considered:
· For FR2, consider from the following alternatives:
· Alt 1: use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-4 in TS38.211) 
· Alt 3: Introduce new entries on top of existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-4 in TS38.211)
· For FR1, consider from the following alternatives:
· Alt 1: Use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-3 in TS38.211) 
· Alt 2: Use existing random access configurations table for paired spectrum/supplementary uplink (i.e., Table 6.3.3.2-2 in TS38.211)
· Alt 3: Introduce new entries on top of existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-3 in TS38.211)

Alt 3 for FR2 and FR1 introduces new entries to the existing PRACH configuration index tables.  The existing PRACH Configuration tables for TDD FR1 and TDD FR2 do contain entries where all subframes contains ROs at least for the short PRACH format, which are suitable for SBFD operations.  For example, Table 1 shows the PRACH Configuration Index 132 for TDD FR1 (Table 6.3.3.2-3), where all subframes contain RO, enabling ROs to be in SBFD slots and UL slots of a SBFD slot format pattern.  Hence, the existing entries are sufficient for SBFD operations.
[bookmark: _Ref163139940]Table 1: PRACH Configuration Index = 132 for FR1 TDD (Table 6.3.3.2-3 of TS38.211)
	PRACH
Configuration 
Index
	Preamble format
	
	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	[image: ],
number of time-domain PRACH occasions within a PRACH slot
	[image: ],
PRACH duration

	132
	A3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	7
	1
	1
	6




If the entries for TDD FR1 are not sufficient, SBFD operations can use the PRACH Configuration Index for FDD FR1, since FDD assumes that all subframes (slots) contains UL OFDM symbols or UL resources, which is similar to that in SBFD operations.  That is PRACH Configuration for SBFD can use Tables 6.3.3.2-2 of TS38.211 which is designed for FDD operations.
Observation 2: The existing RACH configuration tables for TDD FR1 and TDD FR2 in Tables 6.3.3.2-3 and 6.3.3.2-4 of TS38.211, respectively have entries where RO can be configured in all subframes.
Observation 3: PRACH configuration for SBFD may use the RACH configuration table for FDD FR1 in Table 6.3.3.2-2 of TS38.211, if the tables for TDD FR1 and TDD FR2 are not sufficient.
Proposal 5: For RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, and for interpretation of the parameter prach-ConfigurationIndex provided by the additional RACH configuration,
· For FR2,
· Alt 1: use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-4 in TS38.211) 
· For FR1, support the following two alternatives:
· Alt 1: Use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-3 in TS38.211) 
· Alt 2: Use existing random access configurations table for paired spectrum/supplementary uplink (i.e., Table 6.3.3.2-2 in TS38.211)

2.3 PRACH Repetitions
The PRACH repetitions feature was introduced in Rel-18 to enhance the coverage of PRACH for 4-step RACH.  One of the justifications of this WI is to enhance UL coverage, and since PRACH repetitions is the main mechanism for UL coverage enhancement, it should be supported as per the justification of this WI.
Observation 4: One of the justifications of the Rel-19 Duplex Evolution WI is to enhance the UL coverage, and PRACH repetitions is the main mechanism for UL coverage enhancement.

The Rel-18 mechanism in determining the set of RO for PRACH repetition of a specific SSB can be reused once the new RO validation and SSB-RO associations are performed on SBFD RO configurations.  An issue was raised in the previous meeting as to whether the set of RO for PRACH repetition can contain a mixture of SBFD RO and non-SBFD RO, or not.  The issue with allowing a set of RO for PRACH repetition to contain SBFD RO and non-SBFD RO may lead to ambiguity at the gNB in determining whether the non-SBFD RO belongs to PRACH repetition for a legacy UE or for a SBFD UE.  Such ambiguity can be resolved by having partitioning the preambles to distinguish ROs belonging to PRACH repetition for SBFD UE and legacy UE. 
Observation 5: PRACH preamble partitioning can be used to distinguish ROs in a PRACH repetition for SBFD UE and legacy UE.
Proposal 6: Support SBFD for PRACH repetitions.
Proposal 7: A set of ROs for PRACH repetitions can contain SBFD RO and non-SBFD RO.


2.4 RO spanning SBFD and non-SBFD symbols
A long PRACH format can span more multiple slots, which is beneficial for long range cell.  In [3], it is shown that PRACH detection performance increased by 12 dB if a PRACH can span SBFD ROs and non-SBFD RO compared with restricting it only in SBFD ROs.  
The issue raised against having a PRACH that spans SBFD RO and non-SBFD RO is discontinuity in the UE transmission due to changes in transmission parameters when transitioning from SBFD symbol to non-SBFD symbol and vice-versa. This is because the gNB may use different antenna panels in receiving an uplink signal from SBFD symbol and non-SBFD symbol.  Since whether the gNB uses different antenna panel is up to gNB implementation, it is feasible for the gNB to maintain the transmission parameters for the UE for an UL transmission that transit from SBFD to non-SBFD symbols and vice-versa.  Hence, we do not see any issue in supporting a PRACH that can span SBFD and non-SBFD symbols.
Observation 6: The transmission parameters do not need to change for an UL transmission that spans SBFD and non-SBFD symbols.
Proposal 8: A valid RO can be across SBFD and non-SBFD symbols in the same slot or across slots.


2.5 [bookmark: _Ref158655788]Distinguishing SBFD UE and Legacy UE
In CBRA, the gNB may need to distinguish between whether a PRACH is from an SBFD UE or legacy UE, especially for PRACH using ROs in UL slots.  If Msg3 in SBFD OFDM symbols is also supported, the gNB can schedule a Msg3 in an SBFD slot for a SBFD UE.
A PRACH from an RO in an SBFD slot will have to come from a SBFD UE since legacy UE will not be able to transmit in a DL slot.
For the case where the SBFD UE is configured with a separate SBFD PRACH configuration, and if the ROs in the SBFD PRACH configuration are different to those from the legacy PRACH configuration, then any PRACH from an RO belonging to the SBFD PRACH configuration must come from the SBFD UE. That is, the gNB distinguishes the SBFD UE from legacy UE using the RO.
If the SBFD UE and legacy UE share an RO in an UL slot, then the preambles in these ROs will need to be partitioned so that the gNB can distinguish between SBFD UEs and legacy UEs.  It should be noted that preamble partitioning is only required for ROs in an UL slot since ROs in SBFD slots are used only by SBFD UEs. 
Proposal 9: The following methods are used to distinguish an SBFD UE from a legacy UE at the gNB:
· PRACH from SBFD slot comes from SBFD UE
· Distinguished using different RO, i.e., PRACH from RO belonging to SBFD PRACH configuration comes from SBFD UE, whilst PRACH from RO belonging to legacy PRACH configuration comes from legacy UE.
· If the SBFD UE and legacy UE share an RO in an UL slot, preamble partitioning is used on these ROs to distinguish between SBFD UEs and legacy UEs.


2.6 SBFD for RACH in Idle Mode/Inactive State
The SBFD support for RACH in Idle Mode/Inactive State has been discussed in RAN1#116 [4], where the benefits highlighted are: 
· reduced random access latency
· reduced PRACH collision probability or allowing more contiguous frequency resources for PUSCH in UL slots
· improved coverage of PRACH with sparse UL resources
· increased cell range of PRACH with sparse UL resources

The main concern for supporting SBFD for RACH in Idle Mode/Inactive State was UE to UE CLI.  However, it was noted that initial studies by two companies suggested that the DL degradation is not significant.  It is also not clear why the CLI would be any worse than for the case in Connected Mode, since the ROs configured for SBFD PRACH are also used in Connected Mode.  Hence given the benefits and given that the issues are not significant, we have a preference to support SBFD for RACH in Idle Mode/Inactive State.

Proposal 10: Support SBFD for RACH in Idle Mode/Inactive State.


3. Conclusion
In this contribution, we discuss some operations issues on PRACH in SBFD, and we observe the following:
Observation 1: For the option (Option 2) where SBFD RO and legacy RO are configured in separate PRACH configurations, the reason an RO in non-SBFD symbols configured by additional PRACH is invalid is to avoid collision with RO in non-SBFD symbols configured by legacy PRACH configuration.  This reason does not justify reducing potential RO resource for SBFD UE, since such collision can be avoided by proper gNB configuration.
Observation 2: The existing RACH configuration tables for TDD FR1 and TDD FR2 in Tables 6.3.3.2-3 and 6.3.3.2-4 of TS38.211, respectively have entries where RO can be configured in all subframes.
Observation 3: PRACH configuration for SBFD may use the RACH configuration table for FDD FR1 in Table 6.3.3.2-2 of TS38.211, if the tables for TDD FR1 and TDD FR2 are not sufficient.
Observation 4: One of the justifications of the Rel-19 Duplex Evolution WI is to enhance the UL coverage, and PRACH repetitions is the main mechanism for UL coverage enhancement.
Observation 5: PRACH preamble partitioning can be used to distinguish ROs in a PRACH repetition for SBFD UE and legacy UE.
Observation 6: The transmission parameters do not need to change for an UL transmission that spans SBFD and non-SBFD symbols.


We therefore propose the following:
Proposal 1: Confirm the following working assumption.
For SBFD-aware UEs in RRC CONNECTED state, both RACH configuration Option 1 with Alt 1-1 (i.e., use one single RACH configuration, and only based on the existing parameters of the single RACH configuration) and RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) are supported. Enabling both options at the same time for a UE is not supported.
· For Option 1 with Alt 1-1, FFS whether/how to reinterpret msg1-FrequencyStart in rach-ConfigCommon, RO validation rules and SSB-RO mapping rules, etc.
· For Option 2, FFS the RO validation rules, SSB-RO mapping rules, whether all the parameters currently in rach-ConfigCommon are necessary to be included in the additional RACH configuration, etc.
UE is not required to support both options.

Proposal 2: For PRACH configuration Option 1 with Alt 1-1 (i.e., use one single PRACH configuration, and only based on the existing parameters of the single RACH configuration), the SBFD UE performs two SSB-RO associations using legacy (Rel-18) SSB-RO association method, on ROs validated using different RO validation rules, i.e.:
· 1st SSB-RO association is performed on ROs validated using legacy (Rel-18) RO validation rules
· 2nd SSB-RO association is performed on ROs validated using new (Rel-19) RO validation rules, where a RO is valid if it is fully contained with usable UL PRB and does not overlap with SSB

Proposal 3: For PRACH configuration Option 2 (i.e., Use two separate PRACH configurations, including one legacy PRACH configuration and one additional PRACH configuration) to support random access operation for SBFD-aware UEs in RRC CONNECTED state:
· Alt 2-4: The additional-ROs in non-SBFD symbols configured by additional PRACH configuration can be valid for SBFD-aware UEs.

Proposal 4: For PRACH configuration Option 2 (i.e., Use two separate PRACH configurations, including one legacy PRACH configuration and one additional PRACH configuration), the SBFD UE performs two legacy SSB-RO associations, one on each PRACH configuration, using different RO validation rule, i.e.:
· 1st SSB-RO association performed on legacy PRACH configuration using legacy RO validation rule
· 2nd SSB-RO association performed on the additional PRACH configuration using a new RO validation rule, where an RO is valid if:
· The RO is contained in UL OFDM symbols
· The RO is contained in useable UL PRBs
· The RO does not overlap SSB

Proposal 5: For RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, and for interpretation of the parameter prach-ConfigurationIndex provided by the additional RACH configuration,
· For FR2,
· Alt 1: use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-4 in TS38.211) 
· For FR1, support the following two alternatives:
· Alt 1: Use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-3 in TS38.211) 
· Alt 2: Use existing random access configurations table for paired spectrum/supplementary uplink (i.e., Table 6.3.3.2-2 in TS38.211)

Proposal 6: Support SBFD for PRACH repetitions.
Proposal 7: A set of ROs for PRACH repetitions can contain SBFD RO and non-SBFD RO.
Proposal 8: A valid RO can be across SBFD and non-SBFD symbols in the same slot or across slots.
Proposal 9: The following methods are used to distinguish an SBFD UE from a legacy UE at the gNB:
· PRACH from SBFD slot comes from SBFD UE
· Distinguished using different RO, i.e., PRACH from RO belonging to SBFD PRACH configuration comes from SBFD UE, whilst PRACH from RO belonging to legacy PRACH configuration comes from legacy UE.
· If the SBFD UE and legacy UE share an RO in an UL slot, preamble partitioning is used on these ROs to distinguish between SBFD UEs and legacy UEs.

Proposal 10: Support SBFD for RACH in Idle Mode/Inactive State.
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