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Introduction
In the RAN1#114 meeting, lots of agreements and conclusions about on RO group, SSB per RO mapping rule, power control were achieved [1]. 
In this contribution, we continue to discuss remaining issues for PRACH coverage enhancements by multiple PRACH transmissions with the same beam in maintenance stage. More specifically, some remaining issues, such as time offset, power control, coupling between PRACH repetition and msg3 repetition and so on are analyzed in the following sections. 

RO group
There is an agreement that for the starting RO of all the RO groups within a time period X, the time offset may be configured.
	Agreement
For a given number of N multiple PRACH transmissions, to determine the starting RO of all the RO groups within a time period X:
· If a time offset is configured, then
· the starting RO of the first RO group for each  is determined from the first valid RO within the time period X, first in increasing order of frequency resource index for frequency multiplexed PRACH occasions; second in increasing order of time resource index.
· the starting RO of the n-th RO group for each  is determined as the RO at the time offset equal to a number of valid ROs from the starting RO of the (n-1)-th RO group for the same .
· If time offset is not configured, then
· the starting RO of the first RO group is the first valid RO within the time period X.
· the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.



The intention of time offset configuration is to control the density of PRACH time domain resources for multiple PRACH transmission based on the PRACH resources configuration from the parameter of prach-ConfigurationIndex. 
Based on the below agreement, the time periods for all the configured number of multiple PRACH transmissions share the same length as the common K is implicitly determined. It means during the same time period, there are different kinds of RO groups with different repetition factor and the ROs belong to the different RO groups with different repetition factors may overlap with each other. Then the time offset to control the RO density for different numbers of multiple PRACH transmissions are better to be configured separately. For simplicity, the time offset for each number of multiple PRACH transmissions should be configured as a constant.
	Agreement
For the number of SSB-to-RO association pattern periods K within the time period X,
· For multiple PRACH transmissions with different numbers, support 
One common K is implicitly determined as a minimum integer for all the configured number of multiple PRACH transmissions such that for each of  SSBs, there is at least one RO group per each configured number of multiple PRACH transmissions consisting of ROs associated with the SSB.



Proposal 1: The time offsets for different numbers of multiple PRACH transmissions should be configured separately. And the time offset for each number of multiple PRACH transmissions should be configured as a constant.

Power Control
For power control, whether the same power among the N PRACH transmissions within one RACH attempt was discussed and the proposal was proposed.
	For transmission power calculation of multiple PRACH transmissions with the same Tx beam, down select one of the following options:
· Option 1: the same pathloss is applied for all the PRACH transmissions within one RACH attempt.
· Option 2: the pathloss for each PRACH transmission of the multiple PRACH transmissions within one RACH attempt is separately estimated.



Option 1 means that all the N PRACH transmissions within one RACH attempt will share the same power as the same pathloss is applied during the one RACH attempt. Obviously, the transmission power is based on the pathloss measurement prior to the first PRACH transmission. 
But for Option 2, the transmission power of N PRACH transmissions within one RACH attempt may be different as during the whole RACH attempt, the pathloss is always measured periodically. Considering the time span among each PRACH transmission may be the magnitude of 10ms, the pathloss measurement results may be different during the whole RACH attempt. However, the real time pathloss measurement is not so accurate, and UE is intended to use the pathloss measurement after the L3 filter, then the difference among the each pathloss measurement results within one RACH attempt may be too tiny to affect the performance of PRACH. 
Overall, Option 1 is simpler for UE to determine the power during the RACH attempt, just once calculation. Option 2 may provide more precise power estimation and may be beneficial for the PRACH performance. 
Considering the marginal possible performance loss and the simplicity for both of specification and UE implementation of Option 1, it is more preferred to determine the transmission power of multiple PRACH transmissions. 
Proposal 2: The same power is applied for all the PRACH transmissions within one RACH attempt, and the power is determined based on the pathloss measurement result prior to the first PRACH transmission.

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? 
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 by default if multiple PRACH transmissions is applied for Rel-18 UE.
Proposal 3: The coupling between PRACH repetitions and Msg3 repetitions should be supported, e.g., enable the Msg3 repetition by default if multiple PRACH transmissions is applied.
In addition, the transmission power of Msg3 PUSCH is determined according to transmission power of PRACH and a power offset provided by RRC parameter ‘msg3-DeltaPreamble’. If PRACH and msg3 are allowed to independently determine their repetition modes, or if the repetition factors between PRACH and msg3 are not the same even if the above coupling is assumed, one value of RRC parameter 'msg3-DeltaPreamble' cannot meet the power offset indication requirements in different combinations of transmission repetition . Further, more than one values are required to be configured for power offset between msg3 and PRACH. For example, if one UE transmits PRACH and msg3 with repetition factor equals 1, and the other UE transmits PRACH repetition with two and msg3 repetition with 4, the power offset between msg3 and PRACH for the two UEs should be different. That means the cell specific 'msg3-DeltaPreamble' should be a set of values for different combinations of transmission repetition, and UE selects one of value from the set according to the repetition status itself.
Proposal 4: More than one values are required to be configured for power offset between msg3 and PRACH due to different combinations of transmission repetition.

Conclusion
[bookmark: _GoBack]According to the discussion above, we have the following proposals.
RO group
Proposal 1: The time offsets for different numbers of multiple PRACH transmissions should be configured separately. And the time offset for each number of multiple PRACH transmissions should be configured as a constant. 
Power Control
Proposal 2: The same power is applied for all the PRACH transmissions within one RACH attempt, and the power is determined based on the pathloss measurement result prior to the first PRACH transmission.
Coupling between PRACH repetition and Msg3 transmission with repetition
Proposal 3: The coupling between PRACH repetitions and Msg3 repetitions should be supported, e.g., enable the Msg3 repetition by default if multiple PRACH transmissions is applied.
Proposal 4: More than one values are required to be configured for power offset between msg3 and PRACH due to different combinations of transmission repetition.
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