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1. Introduction
[bookmark: OLE_LINK45]In RAN#102, NR duplex evolution WID for Rel-19 was approved as follows [1]: 
	· 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


Based on the WID, SBFD random access operation for RRC CONNECTED state and RRC IDLE/INACTIVE state was discussed in previous meetings [2].
In this contribution, we describe our views related to the agreements in previous meeting for random access in subband non-overlapping full duplex (SBFD) operation.
2. Random access in RRC CONNECTED mode
2.1 General aspects
During the previous meeting, it was decided to provide supporting for type-1 random access for SBFD-aware UEs in the RRC CONNECTED state, while additional study is conducted for type-2 random access. 
Our belief is that adopting support for 2-step RACH in SBFD symbols can lead to equivalent benefits like 4-step RACH, such as decreased collision probability and random access latency, and/or enhanced coverage of RACH and Msg3, all without causing a significant impact on the specification. 
The 2-step RACH procedure can be used in cells of all sizes, including LA, MA, and WA. The demodulation performance depends on the timing offset, as noted in [2]. Without controlling the TA to UE, the gNB (LA) can operate the 2-Step RACH and activate the SBFD operation due to minimal timing misalignment, resulting in less severe self-interference in the LA environment.  However, it should be noted that timing misalignment can lead to increased interference. According to [3][4], time misalignment only causes a small performance degradation(~1dB) under the assumption of using DL subband filters in the gNB Rx chains to suppress impairments in the gNB transmit chains.
In SBFD implementation circumstances, gNB can utilize the filtering chain or commanding of gNB can control the timing offset to suppress the self-interference. Regarding implementation flexibility, gNB can enable both the 2-step RACH and the SBFD simultaneously. Therefore, under the timing offset alignment scenario providing the implementation flexibility, 2-step RACH in SBFD symbols can be activated.
Similarly, SBFD-aware UEs in the RRC CONNECTED state can achieve the mentioned gains by supporting CBRA and CFRA in the SBFD symbol.
2.2 PRACH resource configuration
According to the agreement, SBFD-aware UEs in the RRC CONNECTED state have two options for RACH resource configuration. Option 1 is maintaining a PRACH configuration and enhancing the current specification to support SBFD operation. As the current rule, the ROs allocation for legacy UEs align with the legacy UL slot specified within the assigned period and frequency range. TS 38.331 outlines that “msg1-FrequencyStart” represents the lowest indexed RB in the active BWP of the first RO in the frequency domain. This means ROs allocation for SBFD-aware UEs in the frequency domain should be within the UL subband.  In the same way, maintaining ROs allocation in the UL slot is crucial for the frequency domain.
It is important to maintain RRC messages related to RO configuration to prevent system complexity issues. However, when ROs are closer together and the frequency spacing decreases, legacy UEs may experience interference during the random access process due to the power ramping of SBFD-aware UEs. Additionally, sharing a PRACH configuration can lead to conflicts, such as when a PRACH configuration index is used for ROs in subframe 1, while the TDD-UL-DL-Configuration indicates DDDDU. In this scenario, legacy UEs cannot have valid ROs, but SBFD UEs can if configured within the UL subband. To maintain random access performance for legacy UEs, limiting the PRACH resource configuration index in collision cases is necessary, even if the RACH resource configuration is valid for SBFD-aware UEs.
Table 1: Random access configurations for FR1 and unpaired spectrum in TS 38.211, Table 6.3.3.2-3. 
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[bookmark: _Ref159172892][bookmark: _Ref166078793] Figure 1: Example of PRACH resource configuration where only invalid ROs are configured for legacy UE.

	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). 


In RAN1#116-bis, two alternatives to Option 1, which is to use one single RACH configuration with possible enhancement, were agreed to determine time and frequency resources of the configured ROs in SBFD symbols. 
The first, Alt 1-1, uses a single RACH configuration, and only the existing parameters of the RACH configuration are used to derive the time and frequency resources of the ROs configured in the SBFD symbols. 
In the time domain, only valid cases while many kinds of the RACH configuration index table specified in the existing specification can be used due to the conflict cases described in Figure 1. Defining valid cases in a specification is complex because there are too many TDD patterns supported by NR, and even one TDD pattern may have valid and invalid cases depending on the SBFD periodicity. Consequently, in our view, it would be better to define a rule for determining validity as the RO validation rules where other cases are left to the implementation area. 
In the frequency domain, the configured ROs must be assigned within a UL usable PRB to be valid. Therefore, the msg1-FDM and msg1-FrequencyStart parameters should be set considering the size and location of the UL usable PRB. Although msg1-FrequencyStart can be set to the first PRB of the UL usable PRB,  a problem may occur if the boundary of the PRB in the UL subband is not aligned with the PRB in the legacy TDD. According to RAN1 agreement, resources shall be allocated solely within the subband if the boundary is not aligned. However, there is a need to discuss whether this case also applies to ROs. In addition, there is a limitation in that the ROs must be configured at the same frequency location as the UL subband in the legacy UL because of a single RACH configuration.
The second, Alt 1-2, uses one RACH configuration and introduces new parameter(s) into the RACH configuration to derive the time and frequency resources of the RO. In this case, the problem in the time domain is the same as Alt 1-1. However, It is possible to solve the issue of configuring the ROs at the same frequency location in the SBFD symbol and the legacy UL symbol in the frequency domain.
In Conclusion, both alternatives have the same problems in the time domain, the difference is that Alt 1-2 can allocate the ROs at different locations between the SBFD symbols and the legacy UL symbols in the frequency domain. 
This might require further discussion of low-complexity SBFD-aware UE such as a RedCap UE, Option 1 can reduce the complexity of frequency switching burden for the low-complexity SBFD UE. Therefore, Alt 1-1 is more suitable for low-complexity SBFD UEs.
Proposal 1. For Option 1, support Alt 1-1 only based on the existing parameters of the single RACH configuration configuration (e.g., prach-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart in rach-ConfigCommon).

On the other hand, Option 2 uses two separate PRACH configurations: a legacy PRACH configuration and an additional PRACH configuration for SBFD operation. This can reduce the interference caused by power ramping in random access procedure by configuring each ROs far away in the frequency domain. However, as the PRACH configuration for SBFD operation has to be provided to SBFD-aware UEs in SIB1, there is additional signalling overhead compared to the current specification. 
For Option 2, It is necessary to investigate how to indicate which ROs are valid or invalid configured in another symbol (SBFD or non-SBFD). Within the range of Option 2, it can be subdivided into three sub-options, which are seen in Figure 2. ROs within the SBFD symbols period can be allocated, but they are indicated to legacy UEs as the DL symbols or flexible symbols through TDD-UL-DL-Configuration command, signaling them invalid for legacy UEs. For SBFD-aware UEs, if configured ROs are in the UL subband, they can be considered valid ROs in the UL subband. Likewise, legacy UEs have the same valid ROs in non-SBFD symbols. SBFD-aware UEs need to receive an indication of RO validation, as only those configured within SBFD symbols are valid.  ROs configured on non-SBFD symbols within legacy UL should not be valid. In the current rules, the configuring ROs are via SIB, and the denoting as UL slot or DL slot is by TDD-UL-DL-Configuration. This means that SBFD-aware UE can have ROs in both non-SBFD and SBFD symbols. RO validation is currently decided on the slot format and whether the ROs do not precede an SS/PBCH block and start Ngap symbols after a last downlink symbol and SS/PBCH block transmission symbol. If SBFD-aware UEs in legacy UL slot meet the above RO validation conditions, SBFD-aware UE can have ROs in both non-SBFD and SBFD symbols.
In Option 2-2-1, the additional RO configuration can be allocated in the legacy UL slot. However, if this additional RO configuration is utilized for RACH repetition and deemed valid, there could be complications with the detection threshold variation between SBFD symbols and non-SBFD symbols. These issues may arise due to changes or adjustments in the RF chain path, antenna panel configuration, differences in transmit power, use of different RF filters, and phase continuity. 
There are two advantages to consider here. Firstly, Option 2-2-1 utilizes both legacy RACH PRACH configuration and an additional PRACH configuration for SBFD-aware UEs. Thus, SBFD-aware UEs can use ROs configured by additional PRACH configuration in the SBFD symbols and non-SBFD symbols while also utilizing ROs configured by legacy PRACH configuration in non-SBFD symbols. This leads to increased random access opportunities for SBFD UEs, with less complex PRACH configuration rules as the frequency location of ROs for SBFD-aware UEs is fixed. 
Secondly, Option 2-2-2 is similar to Option 2-2-1, albeit with an additional PRACH configuration in the legacy UL slot. The ROs’ frequency location, configured through the additional PRACH configuration, may be modified to circumvent interference in the legacy UL slot. However, given the inconsistency in frequency location, this poses obstacles in establishing the PRACH configuration and repeating across both SBFD and non-SBFD symbols. 
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Figure 2: Conceptual RO allocating configuration.
Observation 1. For SBFD-aware UEs, they can have ROs in both non-SBFD symbols and SBFD symbols in the current rules.
	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.


It was agreed to down-select two alternatives in RACH configuration Option 2. 
First, in Alt 2-3, the additional ROs in the non-SBFD symbols configured by additional RACH configuration are not valid for the SBFD-aware UE. When Alt 2-3 is introduced, conflict cases between legacy ROs and additional ROs can be avoided because additional RO of non-SBFD symbol is not valid for SBFD-aware UE. Therefore, there is no need to specify additional collision avoidance rules. In addition, legacy UEs with insufficient UL transmission opportunities will be given more transmission opportunities due to the absence of SBFD-aware UEs, thereby expecting better UL performance of legacy UEs. However, if this alternative is adopted, it may become difficult to utilize the previously discussed issue of ROs across between SBFD symbols and non-SBFD symbols. FFS concerns how to handle cases where additional ROs partially overlap with non-SBFD symbols. The FFS scenario may seem possible in flexible slots. If the additional ROs partially overlap with the non-SBFD symbol, they must be dropped, even if there are no additional rules to avoid collisions with the legacy ROs. This is to ensure the operation of the legacy ROs
Additionally, based on the current RO validation rule, it is valid if the ROs are configured in UL symbols or after the Ngap symbols of the last DL symbol and the last SS/PBCH block transmission symbol without preceding the SS/PBCH block. Therefore, the current RO validation rule cannot process RO as valid/invalid depending on the SBFD or non-SBFD symbols. Thus, the RO validation rule needs to be updated.
Observation 2. To invalidate additional-ROs configured in non-SBFD symbols, updating the existing RO validation rules is required.
In Alt 2-4, additional-ROs configured in non-SBFD symbols are valid for SBFD-aware UEs. Currently, legacy ROs configured with legacy RACH configuration follow existing RO validation rules and legacy SSB-RO mapping rules. For Alt 2-4, new rule(s) is/are required to prevent conflicts that may occur due to additional ROs and legacy ROs being configured on the same resource in non-SBFD symbols. Also, if both additional ROs and legacy ROs are valid for SBFD-aware UEs, there is a possibility of conflict because the SSB-RO mapping rules for additional ROs and legacy ROs are different from the perspective of the SBFD aware UE.
Both Alts require some specification updates anyway, but RO validation rules require fewer changes in the existing specification. Additionally, a SBFD-aware UE may benefit from having a valid RO even in the legacy UL slot, but the benefit is not that great (for long preambles, it can be supported by using SBFD symbols up to TDD and SBFD periodicity). Additionally, Alt 2-3 allows legacy UEs to also benefit from the reduced collision probability by obtaining more RA opportunity.
	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 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


Option 1 can be a practical choice because it uses a single RACH configuration in terms of low-cost and low-complexity UE. As described in the previous agreement, msg1-FrequencyStart must be set within the UL usable PRB having the misalignment boundary between subbands requiring further discussion. For Alt 1-1 of Option 1, the above was agreed upon in the previous meeting for SSB-RO mapping. For legacy ROs, the legacy SSB-RO mapping is used, and for ROs configured in SBFD symbols (configured as DL via tdd-UL-DL-ConfigurationCommon), a separate SSB-RO mapping is utilized. Option 2 is appropriate for high-performance SBFD UEs. It offers more flexible SBFD configuration but increases RRC signaling overhead by separating the RACH configurations. In this scenario, the use of different RACH configurations for the RO validation rule and the SSB-RO mapping rule can resolve the RACH operation issues faced by legacy UEs due to the RACH operation of SBFD-aware UEs in the SBFD symbol.  In order to reuse the current rule mentioned above, RACH-ConfigGeneric, an RRC message containing the RACH configuration, needs to be separated. Setting only some parameters in the RACH-ConfigGeneric can result in a more efficient SBFD operating configuration. The entire RACH-ConfigCommon element must be included, though, if we wish to reuse the AdditionalRACH-ConfigList-r17 from the BWP-UplinkCommon element in Table 2. Though there are problems with Option 1, both choices offer advantages and disadvantages on their own and the target UE does not overlap. In the SBFD symbol to non-SBFD symbol transition, the gNB undergoes a configuration change (such as an antenna panel or RF path adjustment) for SBFD operation, it is important to note that power control parameters between the SBFD symbol and the legacy UL symbol cannot be modified due to the single unchanged RACH configuration in Option 1. As a result, RACH performance may be impacted in both SBFD and non-SBFD symbols. Under Option 1, it is imperative to look into how power control settings affect the SBFD symbol as well as the legacy UL symbol.
Table 2: BWP-UplinkCommon information element in TS 38.331.
-- ASN1START
-- TAG-BWP-UPLINKCOMMON-START

BWP-UplinkCommon ::=                SEQUENCE {
    genericParameters                   BWP,
    rach-ConfigCommon                   SetupRelease { RACH-ConfigCommon }                                      OPTIONAL,   -- Need M
    pusch-ConfigCommon                  SetupRelease { PUSCH-ConfigCommon }                                     OPTIONAL,   -- Need M
    pucch-ConfigCommon                  SetupRelease { PUCCH-ConfigCommon }                                     OPTIONAL,   -- Need M
    ...,
    [[
    rach-ConfigCommonIAB-r16            SetupRelease { RACH-ConfigCommon }                                      OPTIONAL,   -- Need M
    useInterlacePUCCH-PUSCH-r16         ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    msgA-ConfigCommon-r16               SetupRelease { MsgA-ConfigCommon-r16 }                                  OPTIONAL    -- Cond SpCellOnly2
    ]],
    [[
    enableRA-PrioritizationForSlicing-r17 BOOLEAN                                                    OPTIONAL, -- Cond RA-PrioSliceAI
    additionalRACH-ConfigList-r17       SetupRelease { AdditionalRACH-ConfigList-r17 }               OPTIONAL, -- Cond SpCellOnly2
    rsrp-ThresholdMsg3-r17              RSRP-Range                                                   OPTIONAL, -- Need R
    numberOfMsg3-RepetitionsList-r17    SEQUENCE (SIZE (4)) OF NumberOfMsg3-Repetitions-r17                  OPTIONAL,  -- Cond Msg3Rep
    mcs-Msg3-Repetitions-r17            SEQUENCE (SIZE (8)) OF INTEGER (0..31)                               OPTIONAL   -- Cond Msg3Rep
    ]],
    [[
    additionalRACH-perPCI-ToAddModList-r18   SEQUENCE (SIZE (1.. maxNrofAdditionalPRACHConfigs-r18)) OF  RACH-ConfigTwoTA-r18
                                                                                                             OPTIONAL, -- Cond 2TA-Only
    additionalRACH-perPCI-ToReleaseList-r18  SEQUENCE (SIZE (1.. maxNrofAdditionalPRACHConfigs-r18)) OF RACH-ConfigTwoTAIndex-r18
                                                                                                             OPTIONAL,  -- Need N
    rsrp-ThresholdMsg1-RepetitionNum2-r18    RSRP-Range                                                      OPTIONAL,  -- Need R
    rsrp-ThresholdMsg1-RepetitionNum4-r18    RSRP-Range                                                      OPTIONAL,  -- Need R
    rsrp-ThresholdMsg1-RepetitionNum8-r18    RSRP-Range                                                      OPTIONAL,  -- Need R
    preambleTransMax-Msg1-Repetition-r18     ENUMERATED {n1, n2, n4, n6, n8, n10, n20, n50, n100, n200}      OPTIONAL   -- Cond Msg1Rep1
    ]]
}

AdditionalRACH-ConfigList-r17 ::=       SEQUENCE (SIZE(1..maxAdditionalRACH-r17)) OF AdditionalRACH-Config-r17

AdditionalRACH-Config-r17 ::=       SEQUENCE {
    rach-ConfigCommon-r17               RACH-ConfigCommon                                                   OPTIONAL,  -- Need R
    msgA-ConfigCommon-r17               MsgA-ConfigCommon-r16                                               OPTIONAL,  -- Need R
    ...
}

NumberOfMsg3-Repetitions-r17::=         ENUMERATED {n1, n2, n3, n4, n7, n8, n12, n16}

-- TAG-BWP-UPLINKCOMMON-STOP
-- ASN1STOP

	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)


Option 2 avoids the RO configuration conflict issue in the time domain indicated above because it employs an additional RACH configuration that is distinct from the legacy traditional RACH configuration. Therefore, in the case of FR1 and FR2 of Option 2, the standardization effort can be reduced by using the RACH configuration table specified in the existing specifications. 
Observation 3. If the TDD pattern periodicity and the SBFD periodicity are not integer multiple, collisions may not be avoided using the existing RACH configuration table.
Proposal 2. For FR2, use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-4 in TS38.211).
Proposal 3. For FR1, use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-4 in TS38.211).

2.3 RO Validation
As an agreement on the RO validation process, there are two options available. Option1 allows for a valid RO to be present only on SBFD or non-SBFD symbols. On the other hand, Option 2 permits a valid RO to allocate on both SBFD and non-SBFD symbols either in the same slot or across slots. In our view, while  Option 2 has the advantage of providing more opportunities to use long preambles, it necessitates switching between SBFD and non-SBFD symbols due to changes in antenna/panel switching and RF path. Additionally, using RO across SBFD and non-SBFD symbols becomes more complex if separate power control is applied to each. Option 2 could be explored further in relation to PRACH Power control issues. 
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Proposal 4. For SBFD-aware UEs in RRC CONNECTED state, support option 1 a valid RO can only be on SBFD symbols or non-SBFD symbols.

2.4 PRACH repetition
Performing PRACH repetition across SBFD and non-SBFD symbols requires additional discussion due to the effects of the transition between SBFD and non-SBFD symbols such as the detection threshold, phase continuity, different transmit/receive parameters in SBFD and non-SBFD symbols. 
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8.4.1           PRACH False alarm probability
The false alarm requirement is valid for any number of receive antennas, for all frame structures and for any channel bandwidth.
The false alarm probability is the conditional total probability of erroneous detection of the preamble (i.e. erroneous detection from any detector) when input is only noise.
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The false alarm probability shall be less than or equal to 0.1%.
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The probability of detection is the conditional probability of correct detection of the preamble when the signal is present. There are several error cases – detecting different preamble than the one that was sent, not detecting a preamble at all or correct preamble detection but with the wrong timing estimation. For AWGN, a timing estimation error occurs if the estimation error of the timing of the strongest path is larger than 1.04us. For ETU70 and EPA1, a timing estimation error occurs if the estimation error of the timing of the strongest path is larger than 2.08us. The strongest path for the timing estimation error refers to the strongest path (i.e. average of the delay of all paths having the same highest gain = 310ns for ETU) in the power delay profile.
The test preambles for normal mode are listed in table A.6-1 and the test preambles for high speed mode restriced set type A are listed in A.6-2. 
The test preambles for coverage enhancement are listed in table A.6-3.
The test preambles for high speed mode restriced set type B are listed in A.6-4.
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The probability of detection shall be equal to or exceed 99% for the SNR levels listed in Tables 8.4.2.1-1 to 8.4.2.1-5.
The requirements for Burst format 4 are optional and only valid for base stations supporting TDD. The requirements for high speed mode restricted set type A (table 8.4.2.1-2) and high speed mode restricted set type B (table 8.4.2.1-5) are only valid for the base stations supporting high speed mode restricted set A and restricted set type B respectively.
The requirements for coverage enhancement (Tables 8.4.2.1-3 and 8.4.2.1-4) are only valid for the base stations supporting coverage enhancement.



Additionally, it's worth noting that under option 2 of the PRACH resource configuration, there may be an impact on PRACH repetition performance due to the transmission of different RO locations in the frequency domain between SBFD and non-SBFD symbols. The PRACH minimum requirement mandates a detection probability of 99% or higher and a false alarm probability of no more than 0.1% for given SNR levels [5].  However, the impact on PRACH repetition performance on the SBFD symbol is expected to be minimal at least, and also it is expected that UL coverage could be improved assuming  1 dB desense for self-interference suppression and different co-site inter-sector isolation [3]. 
Observation 4. For SBFD-aware UEs in the RRC CONNECTED state, PRACH resource configuration may affect PRACH repetition performance across SBFD and non-SBFD symbols.
Proposal 5. For SBFD-aware UEs in the RRC CONNECTED state, support PRACH repetition at least in SBFD symbols.
Proposal 6. For SBFD-aware UEs in the RRC CONNECTED state, the PRACH detection requirements shall follow the existing minimum requirements. 

2.5 PRACH power control
The antenna or panel configuration of the gNB has a switching time/delay that affects the differences between SBFD and non-SBFD symbols. For example, the EIRP of the signals received/transmitted by the UE may also differ. There may also be a chance of random access from SBFD-aware UEs close to legacy UEs, which can result in UE-to-UE CLI. However, adjustment of power control parameters such as the maximum configured transmit power, power ramping step size, power ramping counter, and preamble target power can mitigate the inter-UE CLI. For instance, it can be a differentiated PREAMBLE_RECEIVED_TARGET_POWER for SBFD and non-SBFD symbols. If the gNB is experienced in a severe CLI environment and SBFD-aware UEs served by the gNB trying to perform random access in the UL subband, the gNB can set a lower PREAMBLE_RECEIVED_TARGET_POWER value for SBFD symbols to mitigate the UE-to-UE CLI with or without considering the PRACH repetition gain of the SBFD aware UE. If the gNB activates half of the legacy antenna configuration for SBFD operation, the initial PRACH transmit power of the legacy UEs can be increased by the higher PREAMBLE_RECEIVED_TARGET_POWER value for SBFD symbols in the SBFD symbol to ensure the detection probability of more than 99 % [5]. This can help maintain the RA performance of the legacy UE in handling the inter-UE CLI.
Proposal 7. For SBFD-aware UEs in RRC CONNECTED state, distinguish power control parameters (e.g., PREAMBLE_RECEIVED_TARGET_POWER) for SBFD and non-SBFD symbols.
Proposal 8. For SBFD-aware UEs in the RRC CONNECTED state, consider PRACH repetition gain and antenna configuration to set power control parameters for SBFD and non-SBFD symbols.

3. Conclusion
In this contribution, we discussed the random access operation of SBFD. following observations and proposals are given:
Observation 1. For SBFD-aware UEs, they can have ROs in both non-SBFD symbols and SBFD symbols in the current rules.
Observation 2. To invalidate additional-ROs configured in non-SBFD symbols, updating the existing RO validation rules is required.
Observation 3. If the TDD pattern periodicity and the SBFD periodicity are not integer multiple, collisions may not be avoided using the existing RACH configuration table.
Observation 4. For SBFD-aware UEs in the RRC CONNECTED state, PRACH resource configuration may affect PRACH repetition performance across SBFD and non-SBFD symbols.
Proposal 1. For Option 1, support Alt 1-1 only based on the existing parameters of the single RACH configuration configuration (e.g., prach-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart in rach-ConfigCommon).
Proposal 2. For FR2, use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-4 in TS38.211).
Proposal 3. For FR1, use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-4 in TS38.211).
Proposal 4. [bookmark: _GoBack]For SBFD-aware UEs in RRC CONNECTED state, support option 1 a valid RO can only be on SBFD symbols or non-SBFD symbols.
Proposal 5. For SBFD-aware UEs in the RRC CONNECTED state, support PRACH repetition at least in SBFD symbols.
Proposal 6. For SBFD-aware UEs in the RRC CONNECTED state, the PRACH detection requirements shall follow the existing minimum requirements.
Proposal 7. For SBFD-aware UEs in the RRC CONNECTED state, distinguish power control parameters (e.g., PREAMBLE_RECEIVED_TARGET_POWER) for SBFD and non-SBFD symbols.
Proposal 8. For SBFD-aware UEs in the RRC CONNECTED state, consider PRACH repetition gain and antenna configuration to set power control parameters for SBFD and non-SBFD symbols.
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