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Introduction
In the RAN1#113 meeting, some agreements and conclusions about PRACH enhancement of further NR coverage enhancements were achieved [1]. 
	[bookmark: OLE_LINK1]Agreement
A set of RO group(s) for a configured number of multiple PRACH transmissions is determined/configured within a time period X, starting from frame 0. The determined/configured set of RO groups repeats every time period X.
· The time period X is K SSB-to-RO association pattern periods.
· Note: Whether/how to introduce SSB-to-RO group mapping
· FFS: K is configured by the network or determined based on some rule.

Conclusion
If multiple values for the number of multiple PRACH transmissions are configured, support both options to differentiate between multiple PRACH transmissions with different numbers.
· Option 1: Multiple PRACH transmissions with different numbers are transmitted on separate ROs.
· Option 2: Multiple PRACH transmissions with different numbers are transmitted with separate preamble on shared ROs.
Note: Shared or separate RO/preamble means that the RO/preamble is shared or separated between multiple PRACH transmissions with different numbers.

Agreement
If one or more PRACH transmission(s) of the multiple PRACH transmissions in one PRACH attempt are dropped based on the rules causing to drop PRACH transmission(s) in existing spec., the dropped PRACH transmission(s) is not postponed.
· FFS: whether to introduce new rules causing to drop PRACH transmission.
· FFS: whether there is standard impact if the dropped PRACH transmission affect the remaining PRACH transmission within the same RO group.

Agreement
RA-RNTI is calculated based on the last valid RO in the RO group corresponding to the multiple PRACH transmissions. 
Note 1: Valid RO(s) refers to what is defined in existing specification, i.e., Section 8.1 in TS 38.213.
Note 2: The last valid RO is irrespective of whether the PRACH transmission on the last valid RO in the RO group is dropped or not.

Conclusion
There is no consensus to support Multiple PRACH transmission with different Tx beams in Rel-18.

Agreement
For RO group determination for multiple PRACH transmissions, following parameters are considered.
· The candidate number of multiple PRACH transmissions, e.g. {2,4,8}, is/are explicitly configured.
· The number of ROs within one RO group can be implicitly determined accordingly.
· Default value(s) is/are not precluded
· The number of SSB-to-RO association pattern periods K within the time period X, down select from the following options.
· Option 1: K is explicitly configured.
· Option 2: K is implicitly determined
· Option 3: K is a fixed value for all number of multiple PRACH transmissions.
· Determination of starting RO for each RO group for each value of the number of multiple PRACH transmissions, down select from the following options.
· Option 1: Index/indices of the starting RO(s) of the RO group(s) is/are explicitly indicated. 
· FFS: whether other parameters configured by gNB to allow density control and/or RO group(s) position alignment for multiple configured numbers
· FFS: whether only the starting RO of the first RO group is explicitly indicated, and the starting ROs of the other RO groups are implicitly determined.
· FFS: other ROs for each RO group
· Option 2: The time start position and the frequency start position of the first valid RO for each RO group are implicitly determined.
· FFS: other ROs for each RO group
· FFS: whether other parameters configured by gNB to allow density control and/or RO group(s) position alignment for multiple configured numbers
· FFS: The frequency hopping offset, if frequency hopping is supported.
· FFS: RO group specific preamble if multiple PRACH transmissions with different numbers are transmitted with separate preamble on shared ROs
· FFS: Time span of the RO group
· All other legacy parameters for single PRACH transmission can be reused, if applicable.
Agreement
· For multiple PRACH transmissions with separate preamble on shared ROs, reuse legacy SSB to RO mapping rule, and only the ROs mapped to SSBs for single PRACH transmission can be used for multiple PRACH transmissions.
Agreement
· For multiple PRACH transmissions on separate ROs, down-select one of the following options:
· Option 1: SSB-to-RO group mapping is introduced.
· Option 2: Reuse legacy SSB to RO mapping rule



In this contribution, we continue to discuss the solutions for PRACH coverage enhancements by multiple PRACH transmissions with the same beam.
[bookmark: _GoBack]The section 2 includes the related analysis for multiple PRACH transmissions with the same beam, such as RO group, association between SSB and ROs, Power control, PRACH re-attempt, coupling between PRACH repetition and msg3 repetition, CFRA and so on. 

Multiple PRACH transmissions with same beam
RO group
Time period for RO group
There is a conclusion that either the separate ROs or shared ROs for multiple PRACH transmissions with different numbers are supported. And a new time period X is defined for multiple PRACH transmissions as K SSB-to-RO association pattern periods. 
	Conclusion
If multiple values for the number of multiple PRACH transmissions are configured, support both options to differentiate between multiple PRACH transmissions with different numbers.
· Option 1: Multiple PRACH transmissions with different numbers are transmitted on separate ROs.
· Option 2: Multiple PRACH transmissions with different numbers are transmitted with separate preamble on shared ROs.
Note: Shared or separate RO/preamble means that the RO/preamble is shared or separated between multiple PRACH transmissions with different numbers.
Agreement
A set of RO group(s) for a configured number of multiple PRACH transmissions is determined/configured within a time period X, starting from frame 0. The determined/configured set of RO groups repeats every time period X.
· [bookmark: OLE_LINK2]The time period X is K SSB-to-RO association pattern periods.
· Note: Whether/how to introduce SSB-to-RO group mapping
· FFS: K is configured by the network or determined based on some rule.




For Option 1, it is nature that the new period X are different corresponding to multiple numbers of multiple PRACH transmissions. 
For Option 2, as multiple PRACH transmissions with different numbers are transmitted with separate preamble on shared ROs, it is better to derive the new period X based on the maximum value of number of valid ROs in RO group, i.e., the maximum value configured for PRACH repetition factor. 
In legacy PRACH procedure, the SSB-to-RO association pattern period is derived as one or more association periods and so that a pattern between PRACH occasions and SS/PBCH blocks repeats at most every 160 msec and no explicit signalling is needed for SSB-to-RO association pattern period. So the determination principle can be reused for new period X, the K for time period X is implicitly determined based on the mapping rule. 
	TS 38.213[2]
8.1	Random access preamble
……
An association pattern period includes one or more association periods and is determined so that a pattern between PRACH occasions and SS/PBCH blocks repeats at most every 160 msec. PRACH occasions not associated with SS/PBCH blocks after an integer number of association periods, if any, are not used for PRACH transmissions.




Proposal 1: Multiple time period Xs are implicitly determined based on each value of configured number for multiple PRACH transmissions if multiple PRACH transmissions with different numbers are transmitted on separate ROs.
Proposal 2: Only one time period X is implicitly determined based on maximum value of configured number for multiple PRACH transmissions if multiple PRACH transmissions with different numbers are transmitted with separate preamble on shared ROs.

Starting RO
During the discussion of RO group determination, two options has been considered to determine staring RO for each RO group for each value of the number of multiple PRACH transmissions. Down selection is needed between the two Options.
· Option 1: Index/indices of the starting RO(s) of the RO group(s) is/are explicitly indicated. 
· FFS: whether other parameters configured by gNB to allow density control and/or RO group(s) position alignment for multiple configured numbers
· FFS: whether only the starting RO of the first RO group is explicitly indicated, and the starting ROs of the other RO groups are implicitly determined.
· FFS: other ROs for each RO group
· Option 2: The time start position and the frequency start position of the first valid RO for each RO group are implicitly determined. 
· FFS: other ROs for each RO group
· FFS: whether other parameters configured by gNB to allow density control and/or RO group(s) position alignment for multiple configured numbers
The Option 1 is a kind of explicit configuration by the network. Index/indices of the starting RO(s) of the RO group(s) is/are explicitly indicated. But this option may need a large amount of signalling especially for the RO groups other than the first RO group. It seems flexible to configure the RO groups but it also increases the signalling overhead and the complexity of gNB implementation.
The Option 2 is RO groups are implicitly determined based on network configurations. As the SSB-to-RO mapping rule for separate RO case will be determined between the new SSB-to-RO group mapping rule and the legacy mapping rule later, it means at least some current configuration parameters and the rules can be reused to derive the location of RO groups, and then the general design of RO group can be realized. Most of the parameters include the legacy parameters, such as, PRACH configuration index, ssb-perRACH-OccasionAndCB-PreamblesPerSSB, ssb-PositionsInBurst, msg1-FDM, etc. The new parameter of the value of the number of multiple PRACH transmissions is also needed to determine the size of RO group. Some current rules can also be reused for RO group determination, for example, the rule for validation of RO, the association/mapping rule between the SSB and RO (if legacy mapping rule is applied), etc. The PRACH configuration index and rule for validation of RO provide all the available RO resources. The first RO group starts from the first available RO resource in frame 0 and repeats the starting point every time period X, all the ROs in one RO group are determined by the rule of mapping between SSB and ROs, if applied, and the number of multiple PRACH transmissions. Other RO groups except the first RO group can also be determined with the consecutive mapping order after the first RO group is determined. In summary, most of the legacy parameters and rules can be reused for determination of RO groups with the additional new parameter, such as the number of multiple PRACH transmissions. The implicitly determination is simple and easy with less specification impact and less signalling overhead.
Then Option 2 (implicitly RO group determination) is preferred.
Proposal 3: Start position of the first valid RO for each RO group are implicitly determined based on current configuration parameters, rules. 

Association between SSB and ROs for multiple PRACH transmissions
In RAN1#113 meeting, there are agreements related to the association between SSB and ROs for multiple PRACH transmissions including the cases of shared RO and separate RO.
	Agreement
· For multiple PRACH transmissions with separate preamble on shared ROs, reuse legacy SSB to RO mapping rule, and only the ROs mapped to SSBs for single PRACH transmission can be used for multiple PRACH transmissions.
Agreement
· For multiple PRACH transmissions on separate ROs, down-select one of the following options:
· Option 1: SSB-to-RO group mapping is introduced.
· Option 2: Reuse legacy SSB to RO mapping rule. 



The down selection between the Option 1 and Option 2 is needed to finally determine the association between SSB and ROs for multiple PRACH transmissions for separate ROs case, i.e., differentiating the resources for multiple PRACH transmission and single PRACH transmission is by separate ROs.
SSB-to-RO group mapping
If new SSB-to-RO mapping mechanism for multiple PRACH transmissions is supported, the common sense is to support SSB-to RO group mapping as Option 1 mentioned. The typical SSB-to-RO group mapping mechanism is illustrated in Figure 1.
[image: ]
Figure 1: mapping between SSB and RO group
The legacy mapping between SSB and ROs is replaced by the mapping between SSB and RO group, RO group is the set of TDM consecutive ROs. Only the TDM consecutive ROs are grouped as a RO group because there is no consensus to support multiple PRACH transmissions within one RACH attempt located at same time instance in Rel-18 which has been agreed in RAN1#112bis-e meeting. 
The mapping order between SSB and RO group reuses the legacy mapping order between SSB and ROs as below:
The SSB indexes are mapped to the RO group in the following order:
-	First, in increasing order of preamble indexes within a RO group
-	Second, in increasing order of frequency resource indexes for frequency multiplexed RO groups
-	Third, in increasing order of time resource indexes for time multiplexed RO groups
The motivation of SSB-to-RO group mapping is to reduce the latency of multiple PRACH transmission. The latency caused by the legacy mapping rule of SSB-to-RO would be not accepted in most scenarios. The comparison between legacy SSB-to-RO mapping and SSB-to-RO group mapping is illustrated in Figure 2.
[image: ]
Figure 2: Comparison between legacy SSB-to-RO mapping and SSB-to-RO group mapping

Legacy mapping mechanism between SSB and RO is illustrated in top half of Figure 2, the multiple ROs for PRACH transmission span over the legacy association period and the new association period for multiple PRACH transmissions is longer than legacy association period. The benefit of reusing legacy mapping rule has less impact on specification and UE implementation, also it is more compatible for the case of shared ROs for multiple PRACH transmissions. The disadvantage is the much more latency of one PRACH attempt. For example, if the association period is 20ms for single PRACH transmission, but for multiple PRACH transmission with repetition factor = 4, the association period may be 80ms. The much longer transmission time of multiple PRACH transmission is not acceptable.
New mapping between the SSB and RO group is illustrated in bottom half of Figure 2 too, it is assumed the mapping between the SSB and RO group including multiple consecutive TDMed ROs. The benefit is clear on the less latency for one RACH attempt. The new mapping rule may have some specification impact on the introduction of behaviour of consecutive TDMed RO grouping but there is no any other uncertain issues to be solved. Another concern on new mapping rule is the low preamble utilization as the mapping can only work in the case that all preambles in an RO are dedicated to multiple PRACH transmissions. For this concern, the motivation for sharing the RO resources for multiple PRACH transmissions with other features are not strong enough in case of multiple PRACH transmissions on separate ROs, actually it is the corner case for multiple PRACH transmissions to differentiate with the features of msg3 repetition, Redcap, etc., by different preambles.
Proposal 4: Introduction of SSB-to-RO group mapping mechanism for multiple PRACH transmissions should be supported.
Proposal 5: Only consecutive TDMed ROs are allowed in the RO group when SSB-to-RO group mapping mechanism is introduced. 
Proposal 6: The legacy mapping order, i.e., preamble first, then frequency, finally time, is not changed except the RO is replaced by RO group.

Legacy SSB-to-RO mapping
Even though the introduction of new mapping mechanism of SSB-to-RO would be deprioritized and the legacy mapping mechanism of SSB-to-RO would be reused for multiple PRACH transmissions, from RRC configuration perspective, multiple PRACH transmissions are allowed to use the different mapping configuration from the single PRACH transmission, i.e., different value of ssb-perRACH-Occasion from single PRACH configuration. For the same reason, among the different number of multiple PRACH transmissions, the individual mapping configuration i.e., different values of ssb-perRACH-Occasion, are also allowed.
Proposal 7: If the legacy mapping mechanism of SSB-to-RO would be reused for multiple PRACH transmissions, it is allowed to use the different mapping configuration from the single PRACH transmission, i.e., different value of ssb-perRACH-Occasion from single PRACH configuration. The individual mapping configurations are also allowed among the different number of multiple PRACH transmissions.

As analysis in previous section, the latency of multiple PRACH transmissions with legacy SSB-to-RO mapping rule is significantly larger than single PRACH transmission. To further reduce the latency but with the least specification impact, the reinterpretation on the mapping parameter of ssb-perRACH-Occasion is proposed just like the example in Figure 3.
When msg1-FDM = 1, if the legacy parameter of ssb-perRACH-Occasion is configured appropriately, it can also produce the association between the consecutive ROs and the same SSB without any change on legacy mapping rule. Multiple consecutive TDMed RO resources can be obtained to be associated with only one SSB in case of ssb-perRACH-Occasion < 1, i.e.,｛1/2,1/4,1/8｝. In Figure 3, if the number of PRACH repetitions is 4, and parameter ssb-perRACH-Occasion is configured as 1/4. As legacy RACH procedure, if SSB2 is mapping to RO5, RO6, RO7, or RO8, which RO in the set of four ROs is selected by UE to transmit PRACH is based on the parameter of ra-ssb-OccasionMaskIndex, for example, if mask index is 0, the RO is randomly selected in the all 4 ROs. But for multiple PRACH transmissions, all the 4 green ROs can be used to group together to transmit the multiple PRACHs. The reinterpretation of the parameter ssb-perRACH-Occasion is very simple, just use the reserved row in the Table 7.4-1 of TS38.321 to newly define the available ROs for multiple PRACH transmissions. This reinterpretation solution has the least specification impact. 
[image: ]
Figure 3: Reinterpretation on parameter of ssb-perRACH-Occasion

Table 7.4-1: PRACH Mask Index values
	PRACH Mask Index/
msgA-SSB-SharedRO-MaskIndex
	Allowed PRACH occasion(s) of SSB

	0
	All

	1
	PRACH occasion index 1

	2
	PRACH occasion index 2

	3
	PRACH occasion index 3

	4
	PRACH occasion index 4

	5
	PRACH occasion index 5

	6
	PRACH occasion index 6

	7
	PRACH occasion index 7

	8
	PRACH occasion index 8

	9
	Every even PRACH occasion

	10
	Every odd PRACH occasion

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved


 

Proposal 8: Support reinterpretation on parameter of ssb-perRACH-Occasion to make the association between the consecutive TDMed ROs and the same SSB if legacy mapping rule is reused.

According to the legacy mapping rule and parameters configuration of ssb-PositionsInBurst, msg1-FDM and ssb-perRACH-Occasion, it is possible that there are multiple ROs associated with the same SSB located in the same time instance. For example, if the number of total SSB index is 2, msg1-FDM is 3 and ssb-perRACH-Occasion is 1, in first time instance and third time instance in Figure 4, there are 2 ROs associated with SSB1. In the second time instance in Figure 4, there are 2 ROs associated with SSB2.
[image: ]
Figure 4: Multiple ROs associated with the same SSB in the same time instance

As there is no consensus to support multiple PRACH transmissions within one RACH attempt located in the same time instance in Rel-18 which has been agreed in RAN1#112bis-e meeting, only one RO associated with the same SSB in the same time instance should be used for multiple PRACH transmissions. There are two options to avoid the case of multiple PRACH transmissions within one RACH attempt located in the same time instance.
· Option 1: Suitable gNB configurations on ssb-PositionsInBurst, msg1-FDM and ssb-perRACH-Occasion.
· Option 2: Select one RO from ROs associated with the same SSB in the same time instance.
Option 1 may restrict the gNB configurations on the parameters of initial access, so Option 2 is slightly preferred. The detail of selection one of RO from the ROs associated with the same SSB in the same time instance can be further investigated.
Proposal 9: Only TDMed ROs are allowed within the RO group when legacy SSB-to-RO mapping rule is reused. Only one of RO from the ROs associated with the same SSB in the same time instance can be selected.

Power Control
The parameter PREAMBLE_RECEIVED_TARGET_POWER is used for PRACH power calculation in legacy RACH procedure, and PREAMBLE_RECEIVED_TARGET_POWER is calculated as follows:
Set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP + POWER_OFFSET_2STEP_RA; 
Here for 2-step RACH, a power offset is used for power calculation when 2-step RACH is initialized.
For multiple PRACH transmissions, the determination of initial power of PRACH is not directly related to the triggering thresholds for multiple PRACH transmissions. Then when multiple PRACH transmissions are triggered, the initial power may not reach the maximum power. As a result, it would become weird that a coverage limited UE starts to use multiple PRACH transmissions even when the UE has not reached to the maximum transmission power.
It is always easier and more effective for UE to improve the power than to improve the T/F resources in order to enhance the coverage. So in order to fully use the power instead of the T/F resources, when multiple PRACH transmissions are triggered, the maximum transmission power of UE is compulsorily applied.
Proposal 10: When multiple PRACH transmissions are triggered, the maximum transmission power of UE is compulsorily applied.

PRACH retransmission/re-attempt
If multiple PRACH transmissions is used in the initial attempt, it makes sense that the PRACH retransmission should use multiple PRACH transmissions too. 
Proposal 11: If multiple PRACH transmissions is used in the initial attempt, the retransmission should use multiple PRACH transmissions too.

Coupling between PRACH repetition and Msg3 repetition
Msg3 repetition has been specified in Rel-17. When multiple PRACH transmissions is applied, is there any relationship or restriction between PRACH repetition and Msg3 repetition? For example, Msg3 repetition is mandatory if multiple PRACH transmissions is applied? 
Considering the intention of multiple PRACH transmissions and Msg3 repetition are the same for the coverage enhancement, it is better to enable the Msg3 repetition if multiple PRACH transmissions is applied for Rel-18 UE.
Proposal 12: The coupling between PRACH repetitions and Msg3 repetitions should be supported, i.e., enable the Msg3 repetition if multiple PRACH transmissions is applied.

CFRA
CFRA for multiple PRACH transmissions is agreed conditionally by RAN2 [3] as below,
	Agreements
1) RAN2 intends to support CFRA for msg1 repetition for ReconfigurationWithSync case, FFS for other cases. 



In the agreement, at least the CFRA is supported in the case of handover as handover is intended to happen at cell edge. For other cases, for example, BFR or PDCCH order, is FFS. 
Only the PDCCH order RACH has impact on RAN1 specification. For PDCCH order RACH, it is still reasonable to support CFRA based multiple PRACH transmissions, as it is also required for UE at the cell edge to initiate the CFRA procedure. Network has the knowledge that UE may need multiple PRACH transmissions in the coverage limited area through the SSB-RSRP measurement report.
The convenience for CFRA based multiple PRACH transmissions is that there is no need to implicitly indicate the usage of PRACH repetition and the number of PRACH repetitions via the PRACH resource partitioning. gNB can simply configure to UE whether to use multiple PRACH repetition and the number of PRACH repetitions by RRC/DCI signalling. 
For the RACH triggered by PDCCH order, whether to enable/disable the multiple PRACH transmissions and the RACH resources can be configured in the RRC signalling. The new DCI field for indication of number of multiple PRACH transmissions may be needed. The load of DCI for PDCCH order is not high, there are many reserved bits, e.g., 10 or 12 bits [4], can be extended for multiple PRACH transmissions. The number of multiple PRACH transmissions can be the {2, 4, 8}, at most 2 additional bits are needed to indicate the number of multiple PRACH transmissions. It is not an issue from DCI load aspect, and will not cause larger DCI size for normal DCI 1_0.
	TS 38.212 section 7.3.1.2.1
If the CRC of the DCI format 1_0 is scrambled by C-RNTI and the "Frequency domain resource assignment" field are of all ones, the DCI format 1_0 is for random access procedure initiated by a PDCCH order, with all remaining fields set as follows:
-	Random Access Preamble index – 6 bits according to ra-PreambleIndex in Clause 5.1.2 of [8, TS38.321]
-	UL/SUL indicator – 1 bit. If the value of the "Random Access Preamble index" is not all zeros and if the UE is configured with supplementaryUplink in ServingCellConfig in the cell, this field indicates which UL carrier in the cell to transmit the PRACH according to Table 7.3.1.1.1-1; otherwise, this field is reserved
-	SS/PBCH index – 6 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates the SS/PBCH that shall be used to determine the RACH occasion for the PRACH transmission; otherwise, this field is reserved. 
-	PRACH Mask index – 4 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates the RACH occasion associated with the SS/PBCH indicated by "SS/PBCH index" for the PRACH transmission, according to Clause 5.1.1 of [8, TS38.321]; otherwise, this field is reserved
-	Reserved bits – 12 bits for operation in a cell with shared spectrum channel access in frequency range 1 or when the DCI format is monitored in common search space for operation in a cell in frequency range 2-2; otherwise 10 bits



Proposal 13: The CFRA based multiple PRACH transmissions triggered by PDCCH order should be supported.

Clarification of options to differentiate between multiple PRACH transmissions with different numbers
There is a conclusion from RAN1#113meeting about the differentiation between multiple PRACH transmissions with different numbers. Two options based on separate ROs or shared ROs are both supported.
	Conclusion
If multiple values for the number of multiple PRACH transmissions are configured, support both options to differentiate between multiple PRACH transmissions with different numbers.
· Option 1: Multiple PRACH transmissions with different numbers are transmitted on separate ROs.
· Option 2: Multiple PRACH transmissions with different numbers are transmitted with separate preamble on shared ROs.
Note: Shared or separate RO/preamble means that the RO/preamble is shared or separated between multiple PRACH transmissions with different numbers.



But one question should be further clarified that whether the two options can be used together. For example, that the PRACH resources for repetition level 2 and 4 are differentiated based on option 2, but PRACH resources for repetition level 8 is differentiated based on option 1, i.e., the PRACH with repetition level 8 is transmitted on the separate ROs different from the ROs of PRACH with repetition level 2 or 4.
From the RRC signalling structure, the two options are not exclusive, there is no any restriction on the PRACH resource configurations as the example illustrated. The combination of the two options is also feasible from implementation. 
If the question is not clarified, gNB and UE may have different understandings. UE may not support the combination of the usage of the two options but gNB configures the ROs for PRACH transmissions with different numbers as the example.
Proposal 14: Whether the combination of the two options to differentiate between multiple PRACH transmissions with different numbers is allowed or not should be further clarified. If no more clarification, it is assumed that the two options are not exclusive and there are no any restrictions on the RRC configurations.

Conclusion
According to the discussion above, we have the following observations and proposals.
RO group
Proposal 1: Multiple time period Xs are implicitly determined based on each value of configured number for multiple PRACH transmissions if multiple PRACH transmissions with different numbers are transmitted on separate ROs.
Proposal 2: Only one time period X is implicitly determined based on maximum value of configured number for multiple PRACH transmissions if multiple PRACH transmissions with different numbers are transmitted with separate preamble on shared ROs.
Proposal 3: Start position of the first valid RO for each RO group are implicitly determined based on current configuration parameters, rules. 
Association between SSBs and ROs for multiple PRACH transmissions
Proposal 4: Introduction of SSB-to-RO group mapping mechanism for multiple PRACH transmissions should be supported.
Proposal 5: Only consecutive TDMed ROs are allowed in the RO group when SSB-to-RO group mapping mechanism is introduced. 
Proposal 6: The legacy mapping order, i.e., preamble first, then frequency, finally time, is not changed except the RO is replaced by RO group.
Proposal 7: If the legacy mapping mechanism of SSB-to-RO would be reused for multiple PRACH transmissions, it is allowed to use the different mapping configuration from the single PRACH transmission, i.e., different value of ssb-perRACH-Occasion from single PRACH configuration. The individual mapping configurations are also allowed among the different number of multiple PRACH transmissions.
Proposal 8: Support reinterpretation on parameter of ssb-perRACH-Occasion to make the association between the consecutive TDMed ROs and the same SSB if legacy mapping rule is reused.
Proposal 9: Only TDMed ROs are allowed within the RO group when legacy SSB-to-RO mapping rule is reused. Only one of RO from the ROs associated with the same SSB in the same time instance can be selected.
Power Control
Proposal 10: When multiple PRACH transmissions are triggered, the maximum transmission power of UE is compulsorily applied.
Retransmissions
Proposal 11: If multiple PRACH transmissions is used in the initial attempt, the retransmission should use multiple PRACH transmissions too.
Coupling between PRACH repetition and Msg3 transmission with repetition
Proposal 12: The coupling between PRACH repetitions and Msg3 repetitions should be supported, i.e., enable the Msg3 repetition if multiple PRACH transmissions is applied.
CFRA
Proposal 13: The CFRA based multiple PRACH transmissions triggered by PDCCH order should be supported.
Clarification of options to differentiate between multiple PRACH transmissions with different numbers
Proposal 14: Whether the combination of the two options to differentiate between multiple PRACH transmissions with different numbers is allowed or not should be further clarified. If no more clarification, it is assumed that the two options are not exclusive and there are no any restrictions on the RRC configurations.
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