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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Background
[bookmark: OLE_LINK12]In the last meeting, some agreements were achieved as list in Annex [1].
For SBFD operation, ROs configured within UL subband in DL symbols can provide more PRACH transmission opportunities, which may reduce random access latency and collision probability and improve coverage. In the following sections, we will discuss random access in RRC_CONNECTED mode firstly. Then, random access in RRC_IDLE/INACTIVE mode will be discussed.  
2. Random access in RRC_CONNECTED mode
For RRC_CONNECTED mode, it can be assumed that SBFD aware UEs have obtained SBFD time/frequency resources configured by gNB. Therefore, SBFD aware UEs have the knowledge on configuration of time/frequency locations of SBFD subbands, including SBFD symbols and non-SBFD symbols. 
For RACH by SBFD aware UEs, the following issues need to be considered:
· How to configure RACH resources for RO/preamble in SBFD symbols and non-SBFD symbols?
· How to select RACH resources between SBFD symbols and non-SBFD symbols considering potential UE-to-UE CLI?
· Whether/how other RACH related UL transmissions including Msg. 3 PUSCH and PUCCH carrying HARQ-ACK for Msg. 4 are transmitted in SBFD symbols.
 
3. RACH configuration
[bookmark: _Hlk161146880]3.1 Resource configuration and mapping for RACH
In the last meeting, two options for RACH configuration were agreed for further discussion. 
	For random access operation for SBFD-aware UEs in RRC CONNECTED state, at least consider the following options:
· Option 1: Use one single RACH configuration with possible enhancement
· The ROs within UL subband in SBFD symbols can be valid for SBFD-aware UE
· FFS: Further details
· Option 2: Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration
· The ROs within UL subband in SBFD symbols configured by the additional RACH configuration can be valid for SBFD-aware UE
· FFS: Further details


For option 1, some common parameters are shared between SBFD aware UEs and legacy UEs. Some specific parameters for SBFD aware UEs with possible enhancement are required to be configured additionally.
For option 2, two separate RACH configurations are configured for SBFD aware UE. These two configurations are independently provided by network.  
Both options are workable. The main difference between these two options is flexibility, as well as RRC signaling overhead. Besides, some potential spec impact may be needed for option 1.
In the following sections, some details on these two options will be discussed. 
Preamble format
To support larger cell sizes for FR1 TDD with ‘DDDSU’ pattern and 30kHz SCS, support of different PRACH preamble formats was discussed in the last meeting, i.e., applying one long PRACH preamble format in SBFD symbols for SBFD aware UEs for coverage target and applying another short preamble format in non-SBFD symbols for legacy UEs. To achieve this goal, additional prach-ConfigurationIndex is also required for option 1. 
[bookmark: _Ref162879159]Observation 1: For option 1 of RACH configuration, additional prach-ConfigurationIndex is required to allow different preamble formats for RACH in SBFD symbols and non-SBFD symbols.
Frequency resources
The frequency resources of RACH occasions, where preambles for random access may be transmitted, are indicated by higher layer parameters Msg1-FDM and msg1-FrequencyStart, as shown in Figure 1. 
[bookmark: _Hlk54103374]For option 1, if a single RACH configuration is utilized, frequency resources collided with GB(s) or DL SB(s) would be deemed as invalid RO resources and would be dropped, as shown in Figure 2 (a). The flexibility would be restricted because frequency resources for preamble transmission in non-SBFD symbols should partially or fully overlap with UL subband in SBFD symbols. If more flexible or more valid frequency resources are expected, potential enhancement(s) on configuration of frequency resources is needed, i.e., the additional parameters for the more valid RO resources should be provided by network. 
For option 2 with separate RO configurations, as shown in Figure 2 (b), different higher parameters Msg1-FDM and msg1-FrequencyStart can indicate frequency resources for preamble transmissions within SBFD symbols and non-SBFD symbols more flexibly. 


Figure 1 PRACH frequency resource configuration



Fig. 2(a) a single RO configuration                              Fig. 2(b) two separate RO configurations 
[bookmark: _Ref162879161]Observation 2: For option 1 of RACH configuration, additional parameters are needed to allow more flexible and more valid frequency resources for ROs in SBFD symbols.
Time position 
The starting position of PRACH preamble in a subframe is derived by  and PRACH configuration index provided by random access configurations. The existing PRACH time domain location candidates for TDD configuration target UL slot(s) of typical TDD pattern(s). For example, for a long sequence with PRACH format 0 with periodicity of 20 ms (every other frame), only subframe 4 and 9 can be configured by total four indexes, as shown in Table 1. 
ROs configured in SBFD symbols provide more preamble transmission opportunities in DL slots. From the configuration perspective, ROs in UL subband of any DL slot can be supported. For this purpose, even for option 1, additional PRACH Configuration Index is also needed. The almost same configuration is needed for both options.
[bookmark: _Ref162879162]Observation 3: For option 1 of RACH configuration, additional PRACH configuration index is needed to allow more flexible RO time resources in UL subband of SBFD symbols.
Considering the limited indication for subframe number in PRACH configuration table, a potential enhancement to introduce new entries for the table can be considered to support RO configuration in UL SB of DL slot(s). One example can be shown in Table 2. Besides, some entries from FDD PRACH configuration table may also be added to TDD table as the new entries.
[bookmark: _Ref162879164]Observation 4: For Random access configurations for FR1 and unpaired spectrum, it is beneficial to introduce new entries in PRACH configuration table.
Table 1 Random access configurations for FR1 and TDD pattern
	PRACH Configuration 
Index
	Preamble format
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	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
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	3
	0
	2
	0
	9
	0
	-
	-
	0

	4
	0
	2
	1
	9
	0
	-
	-
	0

	5
	0
	2
	0
	4
	0
	-
	-
	0

	6
	0
	2
	1
	4
	0
	-
	-
	0



Table 2 New entries for random access configurations for FR1 and TDD pattern
	PRACH Configuration 
Index
	Preamble format
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	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
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	M1
	0
	2
	1
	0
	0
	-
	-
	0

	M2
	0
	2
	1
	1
	0
	-
	-
	0

	M3
	0
	2
	1
	5
	0
	-
	-
	0

	M4
	0
	2
	1
	6
	0
	-
	-
	0

	M5
	0
	2
	1
	0,1
	0
	-
	-
	0

	M6
	0
	2
	1
	5,6
	0
	-
	-
	0


…
Transmission power 
In current spec, UEs determine the transmission power for PRACH based on the following formula.

It can be observed that transmission power is related to parameters  and . It can be discussed whether the same or separate power parameters in SBFD symbols and in non-SBFD symbols can be used for PRACH transmission. 
For option 1, the same power parameters are applied in both SBFD and non-SBFD symbols. Yet, PRACH transmission may cause UE to UE CLI which may bring a larger impact on the DL reception of adjacent UEs, especially when an aggressor UE transmits preamble with the larger power or maximum power. 
For option 2, different power parameters can be configured to suppress UE to UE CLI, for example, a smaller transmission power for ROs in SBFD symbols can be applied. 
In detail, PRACH target reception power  is provided by higher layer PREAMBLE_RECEIVED_TARGET_POWER, which is related to preambleReceivedTargetPower, preambleTransMax, powerRampingStep and so on. Separate preamble transmission power determination may be achieved by configuring different preambleReceivedTargetPower, preambleTransMax or powerRampingStep.
For option 1, if the UE to UE CLI suppression based on different transmission power configuration is considered, additional power determination related parameters configuration may be needed.
[bookmark: _Ref162879165]Observation 5: For option 1 of RACH configuration, if the UE to UE CLI suppression based on transmission power is considered, additional power determination related parameters configuration may be needed.
[bookmark: _Hlk161147571]SSB to RO mapping 
In current spec, SSB to RO mapping based on the following order:
- First, in increasing order of preamble indexes within a single PRACH occasion
- Second, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
- Third, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot
- Fourth, in increasing order of indexes for PRACH slots.
For legacy UE, ROs in SBFD symbols are not visible. So, only ROs located in non-SBFD symbols can be used for SSB mapping.
For SBFD aware UE, SSB mapping to ROs configured by additional configuration should be performed separately. Considering time and frequency resources of ROs configured by additional configuration may be different from legacy ROs, if the legacy SSB to RO mapping rule is followed, it is very likely that ssb-perRACH-Occasion is different between additional RO configuration and legacy RO configuration. Therefore, additional ssb-perRACH-OccasionAndCB-PreamblesPerSSB may be required for option 1.
[bookmark: _Ref162879167]Observation 6: For option 1 of RACH configuration, additional ssb-perRACH-OccasionAndCB-PreamblesPerSSB may be required.
In short, for option 1 RACH configuration, additional parameters may be required at least including prach-ConfigurationIndex, frequency resources parameter, power related parameters, ssb-perRACH-OccasionAndCB-PreamblesPerSSB. 
[bookmark: _Ref162879168]Observation 7: For option 1 of RACH configuration, the additional parameters may be required at least including prach-ConfigurationIndex, frequency resources parameter, power related parameters, ssb-perRACH-OccasionAndCB-PreamblesPerSSB.
According to the above-mentioned discussion, it can be observed that for option 1 of RACH configuration, the most parameters in RACH-ConfigCommon and RACH-ConfigGeneric are involved for RACH configuration in SBFD symbols. Some other separate parameters configuration has not been discussed. For option 1 of RACH configuration, possible enhancement may bring additional spec impact such as frequency resources parameter etc.
On the other hand, option 2 with separate RACH configuration can provide the flexibility for gNB scheduling. 
Therefore, option 2 of RACH configuration is preferred. 
[bookmark: _Ref162879180]Proposal 1: For random access operation for SBFD-aware UEs in RRC CONNECTED state, support option 2, i.e., separate RACH configuration.
For random access, ROs in non-SBFD symbol configured by legacy RACH configuration can be used for SBFD aware UE. Furthermore, SBFD aware UE can also utilize RO resources configured by additional RACH configuration. For additional RACH configuration, ROs can only be configured within SBFD symbols or in both SBFD symbols and non-SBFD symbols, as shown in Figure 3(a) and Figure 3(b), respectively. 
[bookmark: _GoBack]For ROs configured in both SBFD symbols and non-SBFD symbols provided by additional RACH configuration, the common transmission parameters would be applied, for example, transmission power, frequency resource, etc.. Since RACH transmission in ROs configured in SBFD symbol may lead to CLI on DL reception of adjacent UE, the lower transmission power would be expected compared to ROs in non-SBFD symbol. In result, when RACH transmission is performed in these ROs in non-SBFD symbols, it would decrease RACH transmission performance due to the lower transmission power. It means that if SBFD aware UE utilizes ROs in non-SBFD symbols provided by the additional configuration, the restricted transmission performance may be observed.     
On the other hand, frequency resource of ROs in non-SBFD symbols provided by the additional configuration should be not overlapped with legacy RO resources. gNB should avoid this case to reduce the potential detection complexity. It would result in restriction of RACH resource configuration of gNB. 
Thirdly, SSB mapping to ROs configured by the additional configuration is separately performed from SSB to legacy RO mapping. Therefore, ROs in non-SBFD symbol, including the legacy ROs and the additionally configured ROs, may associate with different SSBs, which may restrict the receiving performance of preamble transmission due to different receiving beam at gNB side, especially in FR 2.    


[bookmark: _Hlk162448067]
Fig. 3(a) RO Config. only in SBFD symbols           Fig. 3(b) RO Config. in both symbols type
Figure 3 RO Configuration for SBFD aware UE
[bookmark: _Ref162879157]Observation 8: For SBFD aware UE, if ROs in both SBFD symbols non-SBFD symbols are configured by additional configuration, the following aspects for preamble transmissions in non-SBFD symbols may be restricted:
· Transmission power 
· frequency resource configuration
· SSB to RO mapping
[bookmark: _Ref162879178]Proposal 2: For SBFD aware UEs, support ROs configured by additional RACH configuration only within SBFD symbols.

[bookmark: _Hlk161147421]3.2 RO validation 
For SBFD aware UE, ROs configured in UL subband of DL slot are also available for preamble transmission. In this section, the additionally configured ROs only in SBFD symbols are assumed. 
In current spec, for unpaired spectrum, if a UE is provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if 
- it is within UL symbols, or 
- it does not precede a SS/PBCH block in the PRACH slot and starts at least  symbols after a last downlink symbol and at least  symbols after a last SS/PBCH block symbols[2].
The existing RO validation rule does not consider the DL slot or symbols and should be revisited. Firstly, a valid RO should do not overlapping with DL symbols, SB or GB, which means that a RO is deemed as valid only if time and frequency resource of the RO are fully within UL subband. 
Secondly, considering cross link interference on PRACH from DL transmission of inter cells,  symbols after a last downlink non-SBFD symbol and last SS/PBCH block symbols should also be maintained. It can be further discussed whether a PRACH occasion should not precede a SS/PBCH block in the PRACH slot and starts at least  symbols after a last downlink non-SBFD symbol and at least  symbols after a last SS/PBCH block symbols.
Summarily, the following RO validation rule for a RO within UL subband can be as starting point: 
If a UE is provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a UL subband of DL/flexible symbols is valid if at least:
- time and frequency resource are fully within UL subband, and 
- FFS other condition
[bookmark: _Ref156902299][bookmark: _Ref162879182]Proposal 3: The following RO validation rule can be considered
If a UE is provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a UL subband of DL/flexible symbols is valid if at least:
- time and frequency resource are fully within UL subband, and 
-FFS: Other condition.

In the last meeting, it has been discussed whether a valid RO can be across two symbols type as the following  
	For SBFD-aware UEs in RRC CONNECTED state, further study the following two options:
· Option 1: a valid RO can only be on SBFD symbols or on non-SBFD symbols
· a configured RO across SBFD and non-SBFD symbols in the same slot or across slots is invalid
· Option 2: a valid RO can be across SBFD and non-SBFD symbols in the same slot or across slots
RAN1 to leverage the study in Rel-18 as baseline.


For a typical TDD pattern, a gap is located between DL symbols and UL symbols for transition time, guard time, and so on. If a valid RO transmission across two symbol types, the gap may lead to interruption of preamble sequence at gNB side. On the other hand, gNB may apply the different antenna configuration and/or spatial domain/QCL parameters between two symbol types. These factors may lead to the negative impact on preamble detection performance. Therefore, a valid RO across SBFD and non-SBFD symbols is not preferred.
[bookmark: _Ref162879183]Proposal 4: For SBFD-aware UEs in RRC CONNECTED state, option 1 is preferred for a valid RO, i.e., a valid RO can only be on SBFD symbols or on non-SBFD symbols.
3.3 RO selection 
For SBFD aware UE, two RACH configurations can be available, i.e. legacy RACH and additional RACH configuration. A SBFD aware UE to initiate CBRA or CFRA can select two RO types. Generally, SBFD aware UE should prioritize RO in SBFD symbols for collision probability reduction. It can be further discussed whether RO selection rule between in SBFD symbols and non-SBFD symbols is required for SBFD aware UE, e.g., UE may always prioritize RO in SBFD symbols or just random select RO in two symbol types. 
[bookmark: _Ref162879184][bookmark: _Ref163034016]Proposal 5: RO type selection rule for SBFD aware UE can be further discussed. 
3.4 PRACH repetition
PRACH repetition is an important feature to improve coverage, which is beneficial for many procedures, e.g., initial access and beam failure recovery. For SBFD aware UE, more PRACH transmission opportunities in SBFD symbols are available compared to legacy UE. For PRACH repetition, the resource in SBFD symbols should be utilized for SBFD aware UE. 
For PRACH repetition within a RO group, ROs resource can base on the following options:
· Option 1: A single RO configuration, i.e., SBFD aware UE utilizes either only legacy ROs configuration or only additional RACH configuration. 
· Option 2: Both legacy ROs configuration and additional RACH configuration 
For option 1 as shown in Figure 4, ROs resource from a single RO configuration is utilized for PRACH repetition. SBFD aware UE can utilize only legacy RACH configuration or additional RACH configuration.
When SBFD aware UE utilizes RO resources from legacy RO configuration for repetition, only ROs in non-SBFD symbols are valid, as in the existing spec. The relatively higher PRACH latency and high PRACH collision probability may be experienced by UE.
On the contrary, if RO resources configured by the additional RACH configuration is utilized, more PRACH transmission opportunities in SBFD symbols can improve the PRACH latency and PRACH collision probability.
For option 2, RO resource from both legacy RO configuration and additional RACH configuration can be utilized for a PRACH repetition. The PRACH latency and PRACH collision probability may be further improved compared to option 1. gNB should carefully manage the SSB to RO mapping because all ROs in one RO repetition group should be associated with the same SSB(s). On the other hand, the different transmission parameters may be applied for ROs repetition transmission within a repetition group if two symbol types are utilized. The potential complexity can be discussed considering the combination from each PRACH transmission within a repetition group.   



Option 1                                                                                        Option2
Fig. 4 ROs resource for PRACH repetition
[bookmark: _Ref162879185]Proposal 6: PRACH repetition can be supported for SBFD aware UE. For PRACH repetitions within a RO group, ROs resource can base on the following options:
· Option 1: A single RO configuration, i.e., SBFD aware UE utilizes either only legacy ROs configuration or only additional RACH configuration. 
· Option 2: Both legacy ROs configuration and additional RACH configuration 

4. Msg. 3 transmission 
Msg. 3 transmission is scheduled by gNB. Firstly, it should be discussed whether Msg.3 transmission can be conveyed in SBFD symbols. For Msg.3 transmission, UE to UE CLI may lead to negative impact on DL reception of channel or signal of adjacent UEs. If Msg.3 transmission can be conveyed in SBFD symbols, the transmission power can be discussed. In current spec, UE determines a transmission power for PUSCH based on the following formula:
[image: ] [dBm]
Where  is a parameter composed of the sum of a component  and a component . If a UE established dedicated RRC connection and is not provided P0-PUSCH-AlphaSet or for a PUSCH (re)transmission corresponding to a RAR UL grant, 
	, , and , 
where  is provided by preambleReceivedTargetPower and  is provided by msg3-DeltaPreamble or deltaPreamble, it can be observed, the transmission for Msg. 3 is relative to , preambleReceivedTargetPower and . The similar question arises that whether a single or separate configuration can be used for PUSCH transmission power determination. For the single configuration, the same power determination between SBFD symbol and non-SBFD symbol would be applied. Yet, PUSCH transmission may cause UE to UE CLI on the DL reception of adjacent UEs. To allow the different transmission for Msg. 3 PUSCH, the additional parameters are required. 
For separate configuration, UE to UE CLI may be reduced by configuring a smaller preambleReceivedTargetPower or for PUSCH in SBFD symbols. 
[bookmark: _Ref157098030]Proposal 7: It can be discussed whether a single configuration or separate parameters configuration are used for Msg.3 PUSCH transmission power determination.
The frequency hopping for Msg.3 PUSCH is also needed for discussion. In current spec, frequency offset for second hop of PUSCH transmission scheduled by RAR UL grant or of Msg3 PUSCH retransmission is relative to the number of PRBs in initial UL BWP. For Msg. 3 PUSCH transmission in SBFD symbols, the frequency of second hop may exceed the frequency range of SBFD symbols if the existing frequency offset determination is maintained.
[bookmark: _Ref157097862][bookmark: _Ref157437562][bookmark: _Ref162879169]Observation 9: For Msg.3 PUSCH, the frequency of second hop may exceed the frequency range of SBFD symbols if the existing frequency offset determination is maintained.

5. PUCCH carrying HARQ-ACK for Msg. 4 
Similar to the aforementioned, for PUCCH carrying HARQ-ACK for Msg.4, it can be discussed whether a single or separate PUCCH configuration can be informed for UE for PUCCH transmission. For example, when PUCCH-ConfigCommon is used, if the single PUCCH configuration is applied, the following parameters would be the same for PUCCH transmission:
· pucch-ResourceCommon
· pucch-GroupHopping
· hoppingId
· p0-nominal
The less flexibility can be observed compared to the separate PUCCH configuration unless the single configuration with potential enhancement. 
[bookmark: _Ref157098065]Proposal 8: It can be discussed whether a single or separate configuration can be used for PUCCH carrying HARQ-ACK for Msg. 4 transmission between SBFD symbols and non-SBFD symbols.
For PUCCH frequency hopping, PRB index is derived by initial UL BWP size. For PUCCH transmission in SBFD symbols, PUCCH resource of a hop may collision with DL SBs or GB if the existing PRB index determination maintains.  
[bookmark: _Ref157097863]Observation 10: PUCCH carrying HARQ-ACK for Msg. 4, PUCCH resource of a hop may collision with DL SB or GB if the existing PRB index determination maintains.

6. How to address UE-to-UE CLI for RACH in SBFD symbols 
Since gNB has no information about a UE initiating CBRA, PRACH transmissions in SBFD symbols may cause UE-to-UE CLI for adjacent UEs, which is difficultly controlled by gNB. For a cell edge UE, it may transmit PRACH with maximum power and would bring the stronger CLI to DL reception of adjacent UEs, especially for macro cell. When ROs and SSB or DL common channel are allowed in the same symbols, CLI may violate the access of adjacent UEs to a target SSB, which should be investigated carefully.    
[bookmark: _Ref159249321][bookmark: _Ref156902310]Proposal 9: The potential impact on RA due to UE-to-UE CLI should be considered. 


7. RA in RRC_IDLE/INACTIVE mode
For RA in RRC_IDLE/INACTIVE mode, SBFD aware UE should have the knowledge on ROs configuration in SBFD symbols so that UEs can use ROs in SBFD symbols to facilitate the latency and collision probability reduction and/or coverage improvement. TDD configuration and SBFD time/frequency resources should inform UEs with SBFD capability, which can be indicated by SIB information.
[bookmark: _Ref156902308]Proposal 10：For RA in RRC_IDLE/INACTIVE mode, at least SBFD time/frequency resources should be provided to UEs with SBFD capability by SIB.    
For RA in RRC_IDLE/INACTIVE mode, the solution specified for RA in RRC_CONNECTED should be reused as much as possible from the spec impact perspective. The unified solutions are suggested for RA in both RRC_CONNECTED mode and RRC_IDLE/INACTIVE mode.
[bookmark: _Ref156902309]Proposal 11: Strive for unified solution for RA in RRC_CONNECTED mode and RRC_IDLE/INACTIVE mode.

8. Conclusion
In this contribution, we make discussions on random access for Rel-19 SBFD and have the following observations and proposals. 
RA in RRC_CONNECTED mode

Observation 1: For option 1 of RACH configuration, additional prach-ConfigurationIndex is required to allow different preamble formats for RACH in SBFD symbols and non-SBFD symbols.
Observation 2: For option 1 of RACH configuration, additional parameters are needed to allow more flexible and more valid frequency resources for ROs in SBFD symbols.
Observation 3: For option 1 of RACH configuration, additional PRACH configuration index is needed to allow more flexible RO time resources in UL subband of SBFD symbols.
Observation 4: For Random access configurations for FR1 and unpaired spectrum, it is beneficial to introduce new entries in PRACH configuration table.
Observation 5: For option 1 of RACH configuration, if the UE to UE CLI suppression based on transmission power is considered, additional power determination related parameters configuration may be needed.
Observation 6: For option 1 of RACH configuration, additional ssb-perRACH-OccasionAndCB-PreamblesPerSSB may be required.
Observation 7: For option 1 of RACH configuration, the additional parameters may be required at least including prach-ConfigurationIndex, frequency resources parameter, power related parameters, ssb-perRACH-OccasionAndCB-PreamblesPerSSB.
Observation 8: For SBFD aware UE, if ROs in both SBFD symbols non-SBFD symbols are configured by additional configuration, the following aspects for preamble transmissions in non-SBFD symbols may be restricted
· Transmission power 
· frequency resource configuration
· SSB to RO mapping
Observation 9: For Msg.3 PUSCH, the frequency of second hop may exceed the frequency range of SBFD symbols if the existing frequency offset determination is maintained.
Observation 10: PUCCH carrying HARQ-ACK for Msg. 4, PUCCH resource of a hop may collision with DL SB or GB if the existing PRB index determination maintains.
Proposal 1: For random access operation for SBFD-aware UEs in RRC CONNECTED state, support option 2, i.e., separate RACH configuration.
Proposal 2: For SBFD aware UEs, support ROs configured by additional RACH configuration only within SBFD symbols.
Proposal 3: The following RO validation rule can be considered
If a UE is provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a UL subband of DL/flexible symbols is valid if at least:
- time and frequency resource are fully within UL subband, and 
-FFS: Other condition.

Proposal 4: For SBFD-aware UEs in RRC CONNECTED state, option 1 is preferred for a valid RO, i.e., a valid RO can only be on SBFD symbols or on non-SBFD symbols
Proposal 5: RO type selection rule for SBFD aware UE can be further discussed.
Proposal 6: PRACH repetition can be supported for SBFD aware UE. For PRACH repetitions within a RO group, ROs resource can base on the following options:
· Option 1: A single RO configuration, i.e., SBFD aware UE utilizes either only legacy ROs configuration or only additional RACH configuration. 
· Option 2: Both legacy ROs configuration and additional RACH configuration. 

Proposal 7: It can be discussed whether a single configuration or separate parameters configuration are used for Msg.3 PUSCH transmission power determination.
Proposal 8: It can be discussed whether a single or separate configuration can be used for PUCCH carrying HARQ-ACK for Msg. 4 transmission between SBFD symbols and non-SBFD symbols.
Proposal 9: The potential impact on RA due to UE-to-UE CLI should be considered.


RA in RRC_IDLE/INACTIVE mode
Proposal 10：For RA in RRC_IDLE/INACTIVE mode, at least SBFD time/frequency resources should be provided to UEs with SBFD capability by SIB.
Proposal 11: Strive for unified solution for RA in RRC_CONNECTED mode and RRC_IDLE/INACTIVE mode.
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Annex
Working assumption:
For SBFD aware UEs in RRC CONNECTED state, support CBRA and CFRA in SBFD symbols.

Conclusion
No new PRACH format is introduced in Rel-19 duplex WI.

Agreement
For random access operation for SBFD-aware UEs in RRC CONNECTED state, at least consider the following options:
· Option 1: Use one single RACH configuration with possible enhancement
· The ROs within UL subband in SBFD symbols can be valid for SBFD-aware UE
· FFS: Further details
· Option 2: Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration
· The ROs within UL subband in SBFD symbols configured by the additional RACH configuration can be valid for SBFD-aware UE
· FFS: Further details

Agreement
For SBFD aware UEs in RRC CONNECTED state, support Type-1 random access procedure (4-step RACH) in SBFD symbols.
· FFS Type-2 random access procedure (2-step RACH)


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.


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.


Agreement
For SBFD-aware UEs in RRC CONNECTED state, further study the following two options:
· Option 1: a valid RO can only be on SBFD symbols or on non-SBFD symbols
· a configured RO across SBFD and non-SBFD symbols in the same slot or across slots is invalid
· Option 2: a valid RO can be across SBFD and non-SBFD symbols in the same slot or across slots
RAN1 to leverage the study in Rel-18 as baseline.

Agreement
For SBFD-aware UEs in RRC CONNECTED state, at least further study whether/how to enable Msg2, Msg3 and Msg4 related transmission/reception in SBFD symbols taking into account the following aspects:
· Msg2[/Msg4 PDSCH] reception in DL subband(s)
· Msg3 PUSCH[/Msg4 HARQ-ACK PUCCH] frequency resource allocation and frequency hopping
· Msg3 repetition
· Msg3 PUSCH[/Msg4 HARQ-ACK PUCCH] power control
· FFS whether/how gNB to identify whether a UE is SBFD aware UE or non-SBFD aware UE
Note: Strive to make progress in accordance to the discussion in AI 9.3.1.
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