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Introduction
In previous RAN1#116 meeting, several issues are opened as shown below, and previous RAN1#116b meeting, we have progresses, especially on issues of PRACH configuration for SBFD aware UEs.
	For future meetings:
In RAN1#116bis meeting, at least the following issues will be discussed:
· Whether to support random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode
· Details of the two options for configuring ROs for SBFD aware UEs in RRC CONNECTED mode, including RO validation rules, SSB-RO mapping rules, whether/how to allow SBFD aware UE and non-SBFD aware UE to use different PRACH preamble formats.
· Whether/how to support separate PRACH power control parameters configuration in SBFD symbols and non-SBFD symbols.
· Whether/how to enhance the existing random access configuration tables for unpaired spectrum
Whether/how to support PRACH repetition


[bookmark: P3]In this contribution, we continue to focus on details of PRACH configurations for SBFD aware UEs and separate PRACH power control parameters configuration in SBFD symbols and non-SBFD symbols in RRC_CONNECTED mode. In addition, we also deal with issues of random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode.
RACH configuration in SBFD operation
In the last meeting, both single and separate PRACH configurations are agreed as working assumption for PRACH operation in RRC_CONNECTED mode. 
	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.


In this chapter, proposals for both PRACH configuration options are given based on analyses and observations.
Single RACH configuration for SBFD aware UEs
In the last meeting, details of single RACH configuration case, which is denoted as option 1, are agreed as shown below.
	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.


The agreement states that the RO in SBFD symbols configured as downlink by tdd-UL-DL-ConfigurationCommon is valid if “at least” the RO is not overlapped with SSB and other conditions are FFS, that is, the RO may be valid even if the RO overlaps with SSB under certain condition. Therefore we propose to discuss RO validation rules for ROs in SBFD symbols.
Regarding the RO validation rule for ROs in SBFD symbols, whether ROs in SBFD symbols overlapping with SSB symbols or not are still controversial between companies. If these ROs are invalid, valid ROs are restricted by SSB position, it may degrade the flexibility of RO allocation, whereas if these ROs are valid, UE-UE CLI may influence to SSB reception, which may degrade synchronization performance. As a compromise, new RRC message can be introduced to indicate whether ROs in SBFD symbols are valid or not when ROs overlap with SSB.

[bookmark: _Ref166252486]Observation 1: Allowing ROs in SBFD symbols to overlap with SSB symbol has pros and cons. Introducing new RRC message to indicate whether ROs in SBFD symbols can overlap with SSB or not is a compromised choice.

In addition, the agreement does not mention about the case of an RO across DL SBFD symbols and flexible SBFD symbols. For non-SBFD UEs, these ROs are invalid because part of ROs overlap with DL symbols. Therefore, the situation is different from the case of ROs in flexible SBFD symbols, where the ROs are valid for non-SBFD UEs.

[bookmark: _Ref166252500]Observation 2: An RO across DL SBFD symbols and flexible SBFD symbols is invalid for non-SBFD aware UEs, therefore, it may be valid for SBFD aware UEs. 

According to Observation 1 and Observation 2, the RO validation rule for ROs in SBFD symbols are conducted as follows.

[bookmark: _Ref166252654]Proposal 1: For Option 1, RO validation rule for ROs in SBFD symbols are: 
· If the UE is provided a higher layer parameter indicating that PRACH transmission is allowed in SSB symbols, an RO within DL SBFD symbols or an RO across DL SBFD symbols and flexible SBFD symbols is valid if it is fully within UL usable PRBs
· Otherwise, the RO is valid if it is fully within UL usable PRBs and not overlapped with SSB indicated by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon.

Regarding the valid ROs in non-SBFD symbols, the agreement states that whether valid ROs in non-SBFD symbols for non-SBFD aware UEs are also valid for SBFD aware UEs or not are FFS. If valid ROs in non-SBFD symbols for non-SBFD aware UEs are also valid for SBFD aware UEs, gNB cannot recognize whether PRACH is transmitted by SBFD aware UEs or not, which disables gNB to use UL subband for subsequent msg2, msg3 and msg4 procedures which is specific to SBFD aware UEs.
We have two solutions to overcome this problem. The first solution is to use different preamble between SBFD aware UEs and non-SBFD aware UEs, that is, preamble partitioning. If different preamble is used between SBFD aware UEs and non-SBFD aware UEs, gNB can recognize which of SBFD aware UE or non-SBFD aware UE transmits PRACH on the RO in non-SBFD symbols. The second solution is to separate valid ROs between SBFD aware UEs and non-SBFD aware UEs, that is, we restrict SBFD aware UEs to not use ROs in non-SBFD symbols. gNB can recognize whether PRACH is transmitted by SBFD aware UE or not by checking whether PRACH is transmitted on RO in SBFD symbols or not.

[bookmark: _Ref166252509]Observation 3: To recognize whether SBFD aware UE sent PRACH or not in valid ROs in non-SBFD symbols, we have two options:
· Option 1) Preamble partitioning between SBFD and non-SBFD aware UEs without introducing new parameters.
· Option 2) Restriction for SBFD aware UE to not use ROs in non-SBFD symbols.

According to the analysis and observation, we propose to introduce preamble partitioning between SBFD and non-SBFD aware UEs or restrinction for SBFD aware UEs to not use ROs in non-SBFD symbols.

[bookmark: _Ref166252664]Proposal 2: Consider adopting one or more of the following options to avoid the PRACH collisions in RO in non-SBFD symbols:
· Option 1) Preamble partitioning between UEs supporting SBFD and non-SBFD.
· Option 2) Restrict SBFD-aware UEs from using ROs in non-SBFD symbols.

Working assumption agreed in the last meeting states that reinterpretation of msg1-FrequencyStart for ROs in SBFD symbols is one of the discussion point. Reinterpretation of msg1-FrequencyStart enables to set different frequency offset to ROs in SBFD symbols and those in non-SBFD symbols, for example, we reinterpret msg1-FrequencyStart as the offset between the lowest RO in frequency domain and the lowest PRB of the UL usable PRBs. Different interpretation of msg1-FrequencyStart between ROs in SBFD and non-SBFD symbols may be beneficial to increase the number of available ROs in SBFD symbols. For example, if msg1-FrequencyStart is set to be outside of UL subband without reinterpretation, some of ROs may become invalid, which may causes decrease the number of valid ROs in SBFD symbols.

[bookmark: _Ref166252575]Observation 4: We can reinterpret msg1-FrequencyStart for ROs in SBFD symbols as the offset between the lowest RO in frequency domain and the lowest PRB of the UL usable PRBs.

[bookmark: _Ref166252584]Observation 5: For ROs in non-SBFD symbols, if start of frequency position is common for ROs in SBFD and non-SBFD symbols, number of valid ROs may decrease.

To avoid the ROs in SBFD to be invalid without reinterpretation, frequency offset for ROs in SBFD symbols should be configured so that ROs are within usable PRBs and are valid ROs. In this case, frequency offsets are the same between ROs in SBFD and non-SBFD symbols, ROs in non-SBFD symbols whose allocated frequency domain is within UL subband disables gNB to allocate uplink channels which spans whole UL BWP. Therefore, if different frequency offsets can be set between ROs in SBFD and non-SBFD symbols, resource allocation of uplink channel in non-SBFD symbols becomes more flexible.

[bookmark: _Ref166252588]Observation 6: For ROs in non-SBFD symbols, if start of frequency position is common for ROs in SBFD and non-SBFD symbols, number of valid ROs may decreases. If ROs should be restricted within UL subband to validate ROs in SBFD symbols, which may degrades the flexibility of resource allocation of uplink channel in non-SBFD symbols.

Therefore, we propose to introduce reinterpretation of msg1-FrequencyStart to guarantee the number of valid ROs in SBFD symbols and the flexibility of resource allocation of uplink channel in non-SBFD symbols.

[bookmark: _Ref166252667]Proposal 3: Reinterpretation of msg1-FrequencyStart is introduced for the flexibility of resource allocation of uplink channel in non-SBFD symbols.

Summarizing Observation 2 and Observation 4, the following reinterpretation rules for ROs in SBFD symbols are conducted.

[bookmark: _Ref166252671]Proposal 4: For Option 1, reinterpret msg1-FrequencyStart for ROs within DL SBFD symbols and An RO across DL SBFD symbols and flexible SBFD symbols.
· For those ROs, the offset indicated by msg1FrequencyStart refers to the offset between the lowest RO in frequency domain and the lowest PRB of the UL usable PRBs.

Separate RACH configuration for SBFD aware UEs
Working assumption agreed in the last meeting states that whether all the parameters currently in RACH-ConfigCommon are necessary to be included in the additional RACH configuration. Parameters in RACH-ConfigCommon except for power control parameters are listed as follows.

· RACH-ConfigCommon
· RACH-ConfigGeneric
· prach-ConfigurationIndex
· msg1-FDM
· msg1-FrequencyStart
· zeroCorrelationZoneConfig
· totalNumberOfRA-Preambles
· ssb-perRACH-OccasionAndCB-PreamblesPerSSB

prach-ConfigurationIndex determines the PRACH configuration period, position of ROs in time domain and preamble format. Therefore, setting prach-ConfigurationIndex to ROs in SBFD symbols for SBFD aware UEs are beneficial for the flexibility of RO configuration for SBFD aware UEs.
	msg1-FDM determines the number of ROs in frequency domain for each RO timing where several ROs are configured. If we set different msg1-FDM between ROs in SBFD symbols and non-SBFD symbols, number of ROs in SBFD symbols in a certain period may changes, that is, we can control the number of ROs in SBFD symbols. The number of ROs in SBFD and non-SBFD symbols may usually be different, therefore, balancing the number of ROs in SBFD and non-SBFD symbols may be beneficial. 
	ssb-perRACH-OccasionAndCB-PreamblesPerSSB can determine the number of SSBs mapped to one RO, which may control the association period of SBFD ROs, for example, to be align with that of non-SBFD ROs.
	Setting different msg1-FrequencyStart for ROs in SBFD symbols may be beneficial for flexibility of RO allocation in SBFD symbols. In addition, as mentioned in previous section, letting msg1-FrequencyStart for ROs in SBFD and non-SBFD symbols be different may also be beneficial for maintaining flexibility of resource allocation of uplink channel in non-SBFD symbols.
	
[bookmark: _Ref166252597]Observation 7: Benefits to set different values for PRACH parameters are:
1) Setting different prach-ConfigurationIndex to ROs in SBFD symbols for SBFD aware UEs is beneficial for the flexibility of RO configuration for SBFD aware UEs.
2) Setting different msg1-FDM between ROs in SBFD and non-SBFD symbols is beneficial for balancing the number of ROs in SBFD and non-SBFD symbols.
3) Setting different ssb-perRACH-OccasionAndCB-PreamblesPerSSB between ROs in SBFD and non-SBFD symbols is beneficial for changing the association period of ROs in SBFD symbols, for example, to be align with that of ROs in non-SBFD symbols.
4) Setting different msg1-FrequencyStart between ROs in SBFD and non-SBFD symbols is beneficial for flexibility of RO allocation in SBFD symbols and for flexibility of resource allocation of uplink channel in non-SBFD symbols.

Above analysis reveals the possible PRACH parameters to be separately configured for ROs in SBFD symbols.

[bookmark: _Ref166252681]Proposal 5: Possible parameters to be separately configured for SBFD aware UEs are prach-ConfigurationIndex, msg1-FDM, ssb-perRACH-OccasionAndCB-PreamblesPerSSB and msg1-FrequencyStart.

In the previous meeting, there is no agreement for ROs in DL SBFD symbols configured by additional PRACH configuration, whereas validation for additional ROs in non-SBFD symbols is discussed. Therefore it seems beneficial to clarify whether ROs in SBFD symbols can be configured only by additional PRACH configuration or not. If ROs in SBFD symbols can be configured by legacy and additional PRACH configuration, it may cause complexity, for example, ROs configured by legacy configuration and ROs configured by additional ROs may partially overlaps. Therefore, it is better to validate ROs in SBFD symbols configured only by additional PRACH configuration.

[bookmark: _Ref166252685]Proposal 6: When both legacy PRACH configuration and additional PRACH configuration for SBFD RA are provided, only the additional PRACH configuration can configures ROs in DL SBFD symbols.

PRACH power control in SBFD symbols
As a FL guidance for this meeting, the separate power control for PRACH transmission was raised as shown in Section 1 in this contribution. For PRACH transmission on SBFD symbols, a gNB may be difficult to handle UE-UE CLI because the PRACH transmission power is derived based on the pathloss measurement results rather than indication. Accordingly, if the PRACH transmission power is relatively high, then the PRACH transmission may affect the UE who receives DL in adjacent DL subband. In this aspect, one of candidate solutions is to reduce the maximum PRACH transmission power which is lower than that of non-SBFD symbol. By applying this solution, the gNB can avoid occurring larger UE-UE CLI in SBFD symbols compared with situation of not applying this solution. 

[bookmark: _Ref166252641]Observation 8: The lower maximum PRACH transmission power on SBFD symbol can alleviate occurring severe UE-UE CLI.

Having said that, the gNB can roughly control the PRACH transmission power by using preambleReceivedTargetPower where the parameter is used as initial value of the PRACH transmission power. As the cell-wise configuration, the gNB can alter the value of preambleReceivedTargetPower only for SBFD UEs when the CLI from SBFD UEs is severe. Of course, the parameter is included in the SIB1, and thus the gNB seldom changes the value, however, the gNB can perform coarse CLI handling based on its historical statistics of CLI occurrence. 

[bookmark: _Ref166252645]Observation 9: To have separate configuration of preambleReceivedTargetPower for SBFD symbols from non-SBFD symbol can help gNB to perform coarse CLI handling.

Based on this analysis, we propose to have separate configuration/parameter of maximum PRACH transmission power and preambleReceivedTargetPower to mitigate the CLI. 
[bookmark: _Ref166252688]Proposal 7: Separate configuration/parameter of maximum PRACH transmission power and preambleReceivedTargetPower in SBFD and non-SBFD symbols is supported to mitigate the CLI.

[bookmark: Proposal1]PRACH Repetition in SBFD Symbols
	Agreement
For SBFD aware UEs in RRC CONNECTED state, at least PRACH without repetition is supported in SBFD symbols.
· FFS PRACH repetition in SBFD symbols.
· FFS PRACH repetition across SBFD symbols and non-SBFDs symbols.



In RAN1#116 meeting, we made an agreement with FFS that whether the PRACH repetition can be configured on SBFD symbols. In Rel-18, the PRACH repetition procedure has been standardized to expand the coverage of PRACH. The major drawback of the PRACH repetition is that it requires a number of ROs otherwise the initial access latency significantly increases. In that sense, the PRACH repetition on SBFD operation can mitigate it as a UE has additional ROs in SBFD symbols together with ROs in non-SBFD symbols.

[bookmark: _Ref166252691]Proposal 8: Support PRACH repetition in SBFD operation.

In previous RAN1#116-bis meeting, the PRACH configuration method in SBFD operation was decided that either single or separate PRACH configuration are supported to UE. The subsequent issue, however, is whether the PRACH repetition can use the ROs configured across SBFD and non-SBFD symbols. 
For single PRACH configuration sharing ROs to both SBFD aware UE and non-SBFD aware UE, it was agreed that the separate SSB-to-RO mapping rule is applied to the legacy-ROs configured in U and F symbols and SBFD-ROs in SBFD symbols configured in D symbols, respectively. Based on this agreement, we need to investigate further details about for the PRACH repetition across SBFD and non-SBFD symbols. 
Firstly, we can consider the association period. Since two different SSB-to-RO mapping rules exist, each mapping rule has its own association period. The association period plays an important role to define the time period X which is the time duration to form RO groups for PRACH repetition, and consists of one or more association pattern periods. If the PRACH repetition is supported across SBFD and non-SBFD symbols, we need to decide which association period is used to determine the time period X. If the number of SBFD ROs is more than that of the legacy ROs, and the association period is determined from the mapping from SBFD symbols, then the number of ROs is too excessive to form RO groups, and vice versa. In other words, it might be difficult to control the RO density discussed and aimed in Rel-18 PRACH coverage enhancement.
From this perspective, it is beneficial not to support the PRACH repetition across SBFD and non-SBFD.

[bookmark: _Ref166252699]Proposal 9: RACH repetition across SBFD and non-SBFD is not supported.

SBFD operation in RRC_IDLE / INACTIVE state
In previous RAN1 meeting, benefits and concerns about SBFD operation in RRC_IDLE / INACTIVE state were captured as shown below.
	Conclusion
If PRACH is allowed in SBFD symbols for SBFD-aware UEs in RRC_IDLE/INACTIVE mode, RAN1 observed the following:
· The benefits include at least one or more of the following:
· 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
PRACH transmissions in UL subband in SBFD symbols may cause UE-to-UE CLI (similar to the case of RRC connected mode UEs) for some deployment scenarios. Initial studies based on two companies’ evaluation results, the DL performance degradation due to UE-to-UE CLI caused by PRACH transmission in SBFD symbols is not significant for indoor office scenario and Urban Macro scenario


In this contribution, behaviors of SBFD aware UE in RRC_IDLE / INACTIVE state are discussed in terms of signalling aspects including frequency and time indication of SBFD subbands and link direction. 

	Agreement
For SBFD operation at least for RRC_CONNECTED state, it is agreed that SBFD operation Alt 4 is the baseline.
· SBFD operation Alt 4:
· Both time and frequency locations of subbands for SBFD operation are known to SBFD aware UEs. 
· UE behaviors for non-SBFD aware UEs follow existing specifications.
From RAN1 perspective, new UE behaviors can be introduced for SBFD aware UEs based on the time and frequency locations of subbands for SBFD operation.


In RAN1#110b meeting, we made an agreement that both time and frequency locations of subbands for SBFD operation are known to SBFD aware UEs at least for RRC_CONNECTED state. However, we need to discuss whether such locations for SBFD operation are known to SBFD aware UEs for RRC_IDLE/INACTIVE state. For the time locations of subbands, it is required to determine the valid RO. For example, assuming that the slot format is [DDDFU] and the UL subband is configured on the slots from second to fourth slot (i.e., DXXXU). If the ROs are configured in every slot, then the ROs configured in X and U slots are valid while the ROs configured in D are invalid based on the time locations of subbands.
On the other hand, one may say that the frequency location information is not needed for the SBFD-aware UE in RRC_IDLE state. This is because the gNB can implicitly guarantee that the frequency resources of uplink transmission using UL subband is located within the UL subband such as RACH occasion or Msg.3 FDRA. Having said that, such gNB’s guarantee requires additional standardization efforts. For instance, if the frequency location of subband is not known to SBFD-aware UE, RO is configured on the nominal DL slot which is indicated as SBFD symbol by time location. The UE behaviour on the nominal DL slot should be defined additionally. Alternatively, the gNB simply indicates the frequency location of subbands to the SBFD-aware UE. This direct indication is more efficient way rather than the implicit indication. 

[bookmark: _Ref166252703]Proposal 10: Both time and frequency locations of subbands for SBFD operation are also known to the SBFD aware UE in RRC_IDLE/INACTIVE state.

Based on our analysis, now the further question is that how to indicate the time and frequency locations to SBFD-aware UE in RRC_IDLE/INACTIVE state. We have only a few choices for the indication such as MIB or SIB. As well-known fact, the MIB has no room to carry the indication. Then, rest options are SIB1 or other system information rather than SIB1. As the SBFD configuration is strongly related with the slot format indication carried by TDD-UL-DL-ConfigCommon in SIB1, it is beneficial to indicate the time and frequency locations of subbands for operation by SIB1.

[bookmark: _Ref166252706]Proposal 11: The SBFD configuration for time and frequency resources can be provided by SIB1.

In RRC_CONNECTED state, the gNB can indicate the transmission direction to the UE with several methods such as direct signalling with scheduling/non-scheduling DCI or semi-static indication. Similarly, the transmission direction for msg1/2/3/4 in RRC_IDLE/INACTIVE state can be designated by same manner with RRC_CONNECTED. At this point, the random access procedure of msg2/3/4 is directly controlled by the gNB, and the msg1 should be transmitted only on the UL resources. It means, the transmission direction indication is not required in RRC_IDLE/INACTIVE state, but it can be determined according to the random access procedure, naturally. 

[bookmark: _Ref166252648]Observation 10: The transmission direction of the UE in RRC_IDLE state is deterministic that Msg1 by valid RO and Msg2/3/4 by gNB’s scheduling.

[bookmark: _Ref166252708]Proposal 12: For SBFD aware UE in RRC_IDLE/INACTIVE state, gNB does not have to separately indicate the transmission direction of Msg1/2/3/4 on SBFD symbols.

Conclusion
In this contribution, we provide our views as below.

Observation 1: Allowing ROs in SBFD symbols to overlap with SSB symbol has pros and cons. Introducing new RRC message to indicate whether ROs in SBFD symbols can overlap with SSB or not is a compromised choice.

Observation 2: An RO across DL SBFD symbols and flexible SBFD symbols is invalid for non-SBFD aware UEs, therefore, it may be valid for SBFD aware UEs. 

Observation 3: To recognize whether SBFD aware UE sent PRACH or not in valid ROs in non-SBFD symbols, we have two options:
· Option 1) Preamble partitioning between SBFD and non-SBFD aware UEs without introducing new parameters.
· Option 2) Restriction for SBFD aware UE to not use ROs in non-SBFD symbols.

Observation 4: We can reinterpret msg1-FrequencyStart for ROs in SBFD symbols as the offset between the lowest RO in frequency domain and the lowest PRB of the UL usable PRBs.

Observation 5: For ROs in non-SBFD symbols, if start of frequency position is common for ROs in SBFD and non-SBFD symbols, number of valid ROs may decrease.

Observation 6: For ROs in non-SBFD symbols, if start of frequency position is common for ROs in SBFD and non-SBFD symbols, number of valid ROs may decreases. If ROs should be restricted within UL subband to validate ROs in SBFD symbols, which may degrades the flexibility of resource allocation of uplink channel in non-SBFD symbols.

Observation 7: Benefits to set different values for PRACH parameters are:
1) Setting different prach-ConfigurationIndex to ROs in SBFD symbols for SBFD aware UEs is beneficial for the flexibility of RO configuration for SBFD aware UEs.
2) Setting different msg1-FDM between ROs in SBFD and non-SBFD symbols is beneficial for balancing the number of ROs in SBFD and non-SBFD symbols.
3) Setting different ssb-perRACH-OccasionAndCB-PreamblesPerSSB between ROs in SBFD and non-SBFD symbols is beneficial for changing the association period of ROs in SBFD symbols, for example, to be align with that of ROs in non-SBFD symbols.
4) Setting different msg1-FrequencyStart between ROs in SBFD and non-SBFD symbols is beneficial for flexibility of RO allocation in SBFD symbols and for flexibility of resource allocation of uplink channel in non-SBFD symbols.

Observation 8: The lower maximum PRACH transmission power on SBFD symbol can alleviate occurring severe UE-UE CLI.

Observation 9: To have separate configuration of preambleReceivedTargetPower for SBFD symbols from non-SBFD symbol can help gNB to perform coarse CLI handling.

Observation 10: The transmission direction of the UE in RRC_IDLE state is deterministic that Msg1 by valid RO and Msg2/3/4 by gNB’s scheduling.

Proposal 1: For Option 1, RO validation rule for ROs in SBFD symbols are: 
· If the UE is provided a higher layer parameter indicating that PRACH transmission is allowed in SSB symbols, an RO within DL SBFD symbols or an RO across DL SBFD symbols and flexible SBFD symbols is valid if it is fully within UL usable PRBs
· Also, the RO is valid if it is fully within UL usable PRBs and not overlapped with SSB indicated by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon. 
· RO is invalid in other cases that the RO is overlapped with SSB.

Proposal 2: Consider adopting one or more of the following options to avoid the PRACH collisions in RO in non-SBFD symbols:
· Option 1) Preamble partitioning between UEs supporting SBFD and non-SBFD.
· Option 2) Restrict SBFD-aware UEs from using ROs in non-SBFD symbols.

Proposal 3: Reinterpretation of msg1-FrequencyStart is introduced for the flexibility of resource allocation of uplink channel in non-SBFD symbols.

Proposal 4: For Option 1, reinterpret msg1-FrequencyStart for ROs within DL SBFD symbols and An RO across DL SBFD symbols and flexible SBFD symbols.
· For those ROs, the offset indicated by msg1FrequencyStart refers to the offset between the lowest RO in frequency domain and the lowest PRB of the UL usable PRBs.

Proposal 5: Possible parameters to be separately configured for SBFD aware UEs are prach-ConfigurationIndex, msg1-FDM, ssb-perRACH-OccasionAndCB-PreamblesPerSSB and msg1-FrequencyStart.

Proposal 6: When both legacy PRACH configuration and additional PRACH configuration for SBFD RA are provided, only the additional PRACH configuration can configures ROs in DL SBFD symbols.

Proposal 7: Separate configuration/parameter of maximum PRACH transmission power and preambleReceivedTargetPower in SBFD and non-SBFD symbols is supported to mitigate the CLI.

Proposal 8: Support PRACH repetition in SBFD operation.

Proposal 9: RACH repetition across SBFD and non-SBFD is not supported.

Proposal 10: Both time and frequency locations of subbands for SBFD operation are also known to the SBFD aware UE in RRC_IDLE/INACTIVE state.

Proposal 11: The SBFD configuration for time and frequency resources can be provided by SIB1.

Proposal 12: For SBFD aware UE in RRC_IDLE/INACTIVE state, gNB does not have to separately indicate the transmission direction of Msg1/2/3/4 on SBFD symbols.
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