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Introduction
This contribution shows our views about PRACH configuration, sequence repetition and power control for SBFD-aware UE.

Discussion
PRACH configuration

For RACH configuration, two options (option #1: single, option #2: two separate RACH configurations) are currently considered. Regarding option #1, followings are agreed in the previous meeting [1]:

	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 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.



For less specification impact when option #1 is supported, the simplest way is allowing UE to transmit msg1 over one RO among the valid ROs that are obtained legacy SSB to RO mapping rule even though the RO associated with best SSB is not on the UL subband. Figure #1 shows the example. UE transmits preamble through the RO#4 because RO #1 is not overlapped with UL subband. That is, legacy SSB to RO mapping needs to be carried out before validation rule for RO and then UE needs to transmit msg1 through the one RO among the valid ROs even though RO associated with best RSRP is not included.
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자동 생성된 설명]
Figure 1: the example of repeated transmission of preamble (e.g. format A0 with 6 times) in single a slot.

Observation #1: 
· In case of single RACH configuration for SBFD-aware UE, the simplest way is legacy SSB to RO mapping is carried out before application of validation rule.
Proposal #1: 
· For single RACH configuration, RAN #1 needs to consider following procedures for less specification impact.
· Legacy SSB to RO mapping rule needs to be carried out before appling validation rule for ROs.
· Allowing UE to transmit msg1 through the one RO among the valid ROs even though RO associated with best RSRP is not included.


Preamble sequence repetition
According to previous meeting [2] as shown in below, a slot can be composed of both SBFD symbols and non-SBFD symbols. 

	Agreement
A slot can consist of SBFD symbols and non-SBFD symbols.


 
And then maximum 12 sequence repetition (e.g. format B4) can be located within a PRACH slot in accordance with current specification. A figure #2 shows the case that format A3 is configured for SBFD aware UEs. In that case, if non-SBFD symbols are configured within the same slot, UE needs to decide whether to transmit msg1 repeatedly until the end of valid symbol or not. To resolve the problem, two ways can be considered. The one way is that RAN 1 makes UE does not expect to receive the configuration index causing the issue. The other way is RAN1 decides whether UE transmits repeated msg1 within valid time duration or not (Skip msg1). Although UE may not be able to send as many repeated sequence as indication, we believe it is more desirable to expect UE to transmit sequence as many as possible withing the valid time. Furthermore, the remaining time can play a role as guard period. For example, as shown in figure #2, even though UE is indicated to transmit 6 preamble sequence repetition, only 5 repeated sequences are transmitted to consider resource efficiency.  
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Figure 2: the example of msg1(e.g. format A3) transmission in single a slot.
Observation #2: 
· UE may not be able to transmit msg1 by using the configured preamble format exactly since the slot can consist of SBFD symbols and non-SBFD symbols.
Proposal #2: 
· RAN1 needs to consider allowing UE to readjust configured the number of repeated preamble sequences and it can transmit as many as possible when configured preamble format may not be used properly due to the limited time duration.
Power control

Regarding power control, following is captured in the previous meeting [2]:

	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



When SBFD-aware UE can transmit msg1 both ROs in non-SBFD symbols and SBFD symbols and retransmission of msg1 is occurred in non-SBFD symbols as shown in Figure #3, there can be Tx power difference between legacy UE and SBFD-aware UE if SBFD-aware UE applies power ramping for retransmission. For the sake of fairness, RAN1 at least  needs to consider separate power control for PRACH between transmission of msg1 in  non-SBFD symbols and SBFD symbols.
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Figure 3: the example of Tx power difference between SBFD-aware UE and legacy UE when SBFD-aware UE retransmit msg1 in non-SBFD symbols .

Observation #3: 
· When SBFD-aware UE can transmit msg1 both ROs in non-SBFD symbols and SBFD symbols and retransmission of msg1 is occurred in non-SBFD symbols, there can be Tx power difference between legacy UE and SBFD-aware UE if SBFD-aware UE applies power ramping for retransmission.
There can be some solutions to resolve the problems. the simplest way is that UE does not expect to increase power ramping counter between msg1 transmission on SBFD symbols and msg1 transmission on non-SBFD symbols as shown in Figure #4-(A). That is, ramping counter for msg1 transmission on SBFD symbols is operated separately from non-SBFD symbols and then transmission counter increases in accordance with actual number of msg1 transmission. 
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Figure 4: the example of Tx power difference between SBFD-aware UE and legacy UE when SBFD-aware UE retransmit msg1 in non-SBFD symbols .
Proposal #3: 
· For the sake of fairness between SBFD-aware UE and legacy UE (Between msg1 transmission on SBFD symbols and msg1 transmission on non-SBFD symbols), RAN1 needs to consider following additional power control mechanism for msg1 (re)transmission:
· The ramping counter for msg1 transmission on SBFD symbols is operated separately from non-SBFD symbols.
· The transmission counter increases in accordance with actual number of msg1 transmission.


Conclusion
In this contribution, the following conclusions were made:
PRACH configuration
Observation #1: 
· In case of single RACH configuration for SBFD-aware UE, the simplest way is legacy SSB to RO mapping is carried out before application of validation rule.
Proposal #1: 
· For single RACH configuration, RAN #1 needs to consider following procedures for less specification impact.
· Legacy SSB to RO mapping rule needs to be carried out before appling validation rule for ROs.
· Allowing UE to transmit msg1 through the one RO among the valid ROs even though RO associated with best RSRP is not included.

Preamble sequence repetition
Observation #2: 
· UE may not be able to transmit msg1 by using the configured preamble format exactly since the slot can consist of SBFD symbols and non-SBFD symbols.
Proposal #2: 
· RAN1 needs to consider allowing UE to readjust configured the number of repeated preamble sequences and it can transmit as many as possible when configured preamble format may not be used properly due to the limited time duration.



Power control
Observation #3: 
· When SBFD-aware UE can transmit msg1 both ROs in non-SBFD symbols and SBFD symbols and retransmission of msg1 is occurred in non-SBFD symbols, there can be Tx power difference between legacy UE and SBFD-aware UE if SBFD-aware UE applies power ramping for retransmission.
Proposal #3: 
· For the sake of fairness between SBFD-aware UE and legacy UE (Between msg1 transmission on SBFD symbols and msg1 transmission on non-SBFD symbols), RAN1 needs to consider following additional power control mechanism for msg1 (re)transmission:
· The ramping counter for msg1 transmission on SBFD symbols is operated separately from non-SBFD symbols.
· The transmission counter increases in accordance with actual number of msg1 transmission.
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