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[bookmark: _Ref521334010]Introduction
In RAN#94-e meeting, the following objective was approved to specify coverage enhancement for PRACH [1].
	· Specify following PRACH coverage enhancements (RAN1, RAN2)
· Multiple PRACH transmissions with same beams for 4-step RACH procedure
· Study, and if justified, specify PRACH transmissions with different beams for 4-step RACH procedure
· Note 1: The enhancements of PRACH are targeting for FR2, and can also apply to FR1 when applicable.
· Note 2: The enhancements of PRACH are targeting short PRACH formats, and can also apply to other formats when applicable.


In this contribution, we provide our views on different aspects of multiple PRACH transmissions.
Discussion
Multiple PRACH transmissions with same beam
According to the WID, multiple PRACH transmissions with same beam for 4-step RACH are to be specified. It is expected that PRACH performance can be improved if multiple transmissions are combined at receiver side. To that end, same preamble should be used for the multiple PRACH transmissions in one RACH attempt which has been agreed in RAN1#110bis-e meeting [2]. Whether different preambles can be utilized in different PRACH transmissions during the multiple PRACH transmissions in one RACH attempt is FFS. In addition, two options for RAR monitoring were agreed to be considered.
	Agreement
· For multiple PRACH transmissions with same beam, at least support to use same PRACH preamble during the multiple PRACH transmissions in one RACH attempt.
· FFS: whether different preambles can be utilized in different PRACH transmissions during the multiple PRACH transmissions in one RACH attempt.

Agreement
For multiple PRACH transmissions with same beam, for RAR monitoring, consider the following options.
· Option 1: One RAR window per each PRACH transmission, the RAR window follows the legacy design.
· FFS: RA-RNTI.
· Option 2: Only one RAR window for all of the multiple PRACH transmissions.
· FFS: the start position of the RAR window. 
· FFS: RA-RNTI.



The two options for RAR monitoring are illustrated in Figure 1. 


Figure 1: Examples of different RAR window determination.
For different preambles for multiple PRACH transmissions in one RACH attempt, if Option 1 is adopted for RAR monitoring, it is similar as the legacy design except that the UE does not need to wait until the previous RACH attempt failure to send another preamble. This method only reduces the delay of the RACH procedure, but there is no gain in terms of PRACH performance. Otherwise if Option 2 is adopted for RAR monitoring, gNB requires to be aware of which preambles belong to the same UE so that the RAR information can be feedback, which complicates the gNB behavior. From UE perspective, UE has to transmit preambles according to the predefined or preconfigured pattern for multiple PRACH transmission which also complicates UE behavior compared with same preamble. In addition, the PRACH performance of different preambles is expected to be worse than same preamble due to the loss of combination gain at gNB side. Therefore, the motivation and benefit to use different preambles for multiple PRACH transmissions in this case is unclear. 
Based on the above analysis, we propose that different preambles utilized in different PRACH transmissions during the multiple PRACH transmissions in one RACH attempt is not supported.
Proposal 1: For multiple PRACH transmissions with same beam, it is not supported to utilize different preambles in different PRACH transmissions during the multiple PRACH transmissions in one RACH attempt.
Between the two options for RAR monitoring, early termination can be achieved for Option 1 if UE successfully detects a RAR corresponding to the PRACH transmission during one of the RAR windows. However, the probability of early termination is low if the number of multiple PRACH transmissions is determined appropriately. In order to achieve potential early termination, gNB is required to perform detection upon reception of each PRACH repetition which complicates the gNB implementation and increases gNB power consumption. From UE perspective, UE may need to monitor RAR for longer time compared with Option 2. In addition, a RAR window may overlap with the subsequent RAR window(s) depending on the window size and RO time locations. How to deal with the DCI received in the overlapped time domain resource needs further study. Hence, for simplicity, we support Option 2, i.e. only one RAR window for all of the multiple PRACH transmissions. 
[bookmark: _GoBack]For Option 2, the RAR window may start after the first RO or after the last RO for multiple PRACH transmissions as proposed in RAN1# 110bis-e meeting [3]. The advantage of earlier start of the RAR window is to achieve early termination. However, we think that it does not only complicate the gNB implementation but also increases gNB and UE power consumptions as analyzed above for Option 1. In addition, the probability of early termination is very low since the performance of the coverage limited UE needs to be improved through enough PRACH repetitions. Therefore, only one RAR window starts after the last RO for multiple PRACH transmissions is proposed.
Proposal 2: For multiple PRACH transmissions with same beam, UE monitors RAR after the PRACH occasion corresponding to the last PRACH repetition.
Another remaining issue is the determination of the RA-RNTI. In Rel-17, the RA-RNTI is determined based on time and frequency location of PRACH as follows [4].
	The RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted, is computed as:
	RA-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
where s_id is the index of the first OFDM symbol of the PRACH occasion (0 ≤ s_id < 14), t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 80), where the subcarrier spacing to determine t_id is based on the value of μ specified in clause 5.3.2 in TS 38.211 [8] for μ = {0, 1, 2, 3}, and for μ = {5, 6}, t_id is the index of the 120 kHz slot in a system frame that contains the PRACH occasion (0 ≤ t_id < 80), f_id is the index of the PRACH occasion in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Random Access Preamble transmission (0 for NUL carrier, and 1 for SUL carrier).



Considering the RAR message is in response to multiple PRACH transmissions if only one RAR window for all of the multiple PRACH transmissions is supported, the existing RA-RNTI calculation cannot be applied. Similar as the RAR window for a BL/CE UE in LTE, a reference RO can be used to calculate the RA-RNTI for multiple PRACH transmissions, e.g. the RO corresponding to the first PRACH transmission or the last PRACH transmission.
Proposal 3: RA-RNTI is calculated based on the PRACH occasion corresponding to the first PRACH repetition or the last repetition.

UE can perform multiple attempts during a RACH procedure. For multiple PRACH transmissions, in addition to the determination of SSB/CSI-RS and the power for each RACH attempt, it needs to be discussed how to determine the number of PRACH repetitions for each RACH attempt. 
Firstly, we analyze the above UE behaviors in the first RACH attempt in a RACH procedure. 
In existing NR specifications, UE selects an SSB/CSI-RS by comparing the SS-RSRP/CSI-RSRP with a threshold provided by gNB. To be specific, if at least one of the SSBs/CSI-RSs with SS-RSRP/CSI-RSRP above rsrp-ThresholdSSB/rsrp-ThresholdCSI-RS provided by gNB is available, UE selects an SSB/CSI-RS with SS-RSRP/CSI-RSRP above rsrp-ThresholdSSB/rsrp-ThresholdCSI-RS. Otherwise, UE selects any SSB/CSI-RS. The same approach can be applied for the first RACH attempt for multiple PRACH transmissions. Considering that the SS-RSRPs/CSI-RSRPs are relatively small in case of limited coverage, there may be no SSB/CSI-RS with SS-RSRP/CSI-RSRP above the threshold if legacy rsrp-ThresholdSSB/rsrp-ThresholdCSI-RS are used for SSB/CSI-RS selection. Then, any SSB/CSI-RS can be selected by UE including SSBs/CSI-RSs with worse performance among all of the SSBs/CSI-RSs. Hence, it is proposed to study whether to introduce a separate lower RSRP threshold for SSB/CSI-RS determination for PRACH repetitions.
Proposal 4: For multiple PRACH transmissions with same beam, at least for the first RACH attempt in a RACH procedure, SSB/CSI-RS is selected based on SSB/CSI-RS RSRP thresholds as in existing specifications.
· FFS: whether to introduce separate RSRP thresholds for SSB/CSI-RS selection for PRACH repetitions from legacy PRACH transmission without repetition.

It has been agreed that at least SSB-RSRP threshold(s) are used to determine the number of PRACH transmissions for the first RACH attempt in the last meeting [6]. In our opinion, there is no need to use other measured/computed metrics or conditions to determine the number of PRACH transmissions.
	Agreement
· For multiple PRACH transmissions with same Tx beam, at least SSB-RSRP threshold(s) are used to determine the number of PRACH transmissions at least for the first RACH attempt.
· Note: whether to support multiple numbers of PRACH transmissions is separately discussed.



Furthermore, the SSB-RSRP threshold(s) used to determine the number of PRACH transmissions should be separate from the SSB-RSRP threshold(s) used for SSB selection, which is similar as that introduced in Msg3 PUSCH enhancement to determine whether to trigger Msg3 PUSCH repetition. 
If more than one repetition number larger than ‘1’ can be supported in a serving cell, separate RSRP thresholds should be provided by gNB for UE to determine the number of PRACH repetitions.
For CFRA triggered by PDCCH order, the number of PRACH transmissions can be potentially indicated in the PDCCH order using the reserved bits.
Proposal 5: For multiple PRACH transmissions with same beam, at least for the first RACH attempt, only SSB-RSRP threshold(s) are used to determine the number of PRACH transmissions for CBRA.
· SSB-RSRP threshold(s) for determination of number of PRACH transmissions are separately configured from the SSB-RSRP threshold(s) for SSB selection.
Proposal 6: For CFRA triggered by PDCCH order, the number of PRACH transmissions is indicated by the PDCCH order at least for the first RACH attempt.

Next, we analyze the UE behaviors in the subsequent RACH attempt(s) except the first attempt in a RACH procedure. A straightforward way is to perform the selection of SSB/CSI-RS and determination of number of PRACH repetitions independently in each RACH attempt as for the first RACH attempt. However, power ramping is applied only when UE does not change the spatial domain transmission filter and SSB compared with the last RACH attempt [4][5]. Then, the application of power ramping would be limited since power ramping cannot be applied as long as the SSB and/or the number of repetitions changes compared with that in the last RACH attempt. To avoid the limitation, an alternative approach is to keep the number of PRACH repetitions and SSB/CSI-RS unchanged and apply power ramping first if a RACH attempt fails until a certain condition is met, e.g. the PRACH transmission power exceeds the maximum transmission power, or the number of RACH attempts reaches a threshold etc. After that, UE can determine SSB/CSI-RS and the number of PRACH repetitions based on one of the two options below.
· Option 1: SSB/CSI-RS is unchanged. The number of PRACH repetitions increases to a next larger number of PRACH repetitions configured in the cell.
· Option 2: The selection of SSB/CSI-RS and the determination of number of PRACH repetitions are performed in the same way as in the first RACH attempt.
For Option 1, it is assumed that the channel condition is relatively stable. Thus, the selected SSB/CSI-RS in the first RACH attempt can still be suitable for the subsequent RACH attempts. UE improves the success possibility of random access by increasing the number of PRACH repetitions to a next larger number of repetitions when a certain condition is met. 
For Option 2, considering the failure of random access may be caused by the improper SSB/CSI-RS or the number of PRACH repetitions, the re-selection of SSB/CSI-RS and the re-determination of number of PRACH repetitions are performed in the same way as in the first RACH attempt, respectively.
For both options, the PRACH transmission power needs to be re-calculated.
Proposal 7: For multiple PRACH transmissions with same Tx beam, for subsequent RACH attempt(s), power ramping should be applied first while the number of PRACH repetitions and SSB/CSI-RS are kept unchanged until a certain condition is met.

In addition, whether power ramping can be applied to the multiple PRACH transmissions with same beam within one RACH attempt was discussed in RAN1#110bis-e meeting without conclusion [3]. The motivation and benefit of power ramping during multiple PRACH transmissions in one attempt is not clear to us. If a higher power is desired, a higher target receive power can be configured instead. So we support to apply the same transmission power for each PRACH transmission during a RACH attempt. 
Proposal 8: For multiple PRACH transmissions with same beam, the same transmission power is applied to the multiple PRACH transmissions within one RACH attempt.

Msg3 PUSCH repetition has been supported in Rel-17 to improve the coverage of Msg3 PUSCH. According to the simulation results in [7], the coverage performance of PRACH is better than that of Msg3 PUSCH. In other words, if coverage of PRACH is an issue, coverage of Msg3 PUSCH would be an issue as well. Therefore, from coverage perspective, if PRACH repetitions are triggered for PRACH coverage improvement, Msg3 PUSCH repetitions should also be enabled. This could also simplify the interaction between PRACH repetitions and Msg3 PUSCH repetitions, since there is no need to distinguish between the two cases of Msg3 PUSCH with repetitions and Msg3 PUSCH without repetition in case PRACH repetitions are triggered, which avoids further PRACH partitioning. In addition, even if the Msg3 PUSCH repetitions are always enabled if PRACH repetitions are triggered, four candidate numbers of Msg3 repetitions including the value ‘1’ representing no Msg3 PUSCH repetition can be dynamically indicated by gNB. Hence, it is still up to gNB to decide whether to perform Msg3 PUSCH repetitions.
Proposal 9: If PRACH repetitions are triggered, Msg3 PUSCH repetition is enabled.
On the other hand, when coverage of Msg3 PUSCH is an issue, coverage of PRACH may not be an issue. Hence, the RSRP threshold(s) for PRACH repetition request should be separate from that for Msg3 repetition request.
Proposal 10: The RSRP threshold(s) for PRACH repetition request should be separate from that for Msg3 repetition request.

In order to differentiate PRACH transmissions with repetitions and PRACH transmissions without repetition at gNB side, time/frequency/preamble resource partitioning is required. The following agreement was achieved in the last meeting.
	Agreement
For multiple PRACH transmissions with same Tx beam, to differentiate the multiple PRACH transmissions with single PRACH transmission, consider one or multiple of the following options.
· Option 1: Multiple PRACH are transmitted with separate preamble on shared ROs.
· Option 2: Multiple PRACH are transmitted on separate ROs.
· Option 3: Partial of multiple PRACHs are transmitted with separate preamble on shared ROs, while the other multiple PRACHs are transmitted on separate ROs.
· Other options are not precluded.
· Note: Shared or separate RO/preamble means that the RO/preamble is shared or separated with single PRACH transmission. 



For Option 1, the transmission delay of PRACH repetitions is increased following the existing SSB-to-RO mapping in many configurations as an example shown in Figure 2 with four SSBs and four repetitions.

 
Figure 2: Non-consecutive ROs for multiple PRACH transmissions.
In order to transmit PRACH repetitions during a shorter period, there are configuration restrictions, e.g. the number of candidate SSBs is equal to the value of msg1-FDM as shown in Figure 3 with four SSBs along with four ROs in frequency domain. However, there are at most 8 ROs in frequency domain at the same time instance while there are up to 64 SSBs in FR2. Considering the limited use cases, we propose to deprioritize Option 1.


[bookmark: _Ref126485225]Figure 3: Consecutive ROs for multiple PRACH transmissions using legacy SSB-to-RO mapping.
Proposal 11: Deprioritize multiple PRACH transmissions with separate preamble on shared ROs with single PRACH transmission.
For Option 2, multiple PRACH transmitted with separate ROs has no impact on the capability of the existing purpose and multiple PRACH transmissions. In addition, the transmission delay of PRACH repetitions can be largely decreased compared with shared RO as shown in Figure 4 with new SSB-to-RO mapping. It is for illustration purpose and SSB-to-RO mapping design can be further discussed. As to the determination of separate ROs, there are at least the following options, which need further discussion.
· Option 2-1: PRACH resource separate from single PRACH transmission based on the legacy PRACH configurations.
· Option 2-2: Introduce time/frequency offset based on the legacy PRACH configurations similar as IAB.
· Option 2-3: Introduce separate PRACH configurations from legacy PRACH configurations similar as NB-IoT.


[bookmark: _Ref114752836]Figure 4: Consecutive ROs for multiple PRACH transmissions using new SSB-to-RO mapping.
For Option 3, preamble partitioning is also needed for legacy ROs and the same capacity influence as Option 1 exists in Option 3. In addition, in case of multiple PRACH transmissions with same preamble, only few preambles can be used in the additional ROs which are the same as that in the shared RO. On the other hand, although the smaller time delay can be obtained compare with Option 1, it may still be larger than that in Option 2. For example, if several legacy ROs exists in a PRACH slot, the time delay of Option 2 can be within one slot when supporting PRACH repetitions transmitted through consecutive ROs. However, the time delay of Option 3 would across slots since additional ROs should be configured in another slot. Considering there is no obvious advantage to adopt Option 3, Option 3 is not preferred due to the additional specification impact.
Proposal 12: Support separate ROs for PRACH transmissions with and without repetitions.
· FFS: the determination of the separate ROs.
· FFS: SSB-to-RO mapping for PRACH repetitions.

In addition, it needs to be discussed that whether to support multiple numbers of PRACH repetitions within a cell. UEs at different locations in a serving cell may experience different PRACH transmission performance, such as at the cell center and the cell edge. Therefore, in order to satisfy the different PRACH coverage requirements, more than one repetition number can be supported in NR which is similar as that in eMTC. 
Then, further discussion on whether/how gNB can differentiate between different numbers of multiple PRACH transmission is also needed. If the differentiation is not supported, different numbers of multiple PRACH transmissions would transmit with the same preamble starting from the same RO in time domain but ending in different ROs. gNB cannot identify the number of multiple PRACH transmissions according to the reception on different PRACH resources/preambles. Hence, gNB is required to perform detection upon receiving enough PRACH repetitions corresponding to each repetition number in ascending order which complicates the gNB implementation and increases gNB power consumption. As shown in Figure 5, if UE transmits 8 PRACH transmissions in a RACH attempt, gNB has to perform three PRACH detections when receiving 2, 4, 8 PRACH transmissions, respectively. From UE perspective, it is supposed to monitor RAR after the PRACH occasion corresponding to the last PRACH repetition according to proposal 2 above. However, if the gNB successfully detects PRACH during the second detection after four PRACH transmissions and feedbacks RAR in advance, UE cannot receive the RAR during the RAR window which results in the failure of the RACH attempt. Hence, it is necessary to differentiate between different numbers of multiple PRACH transmissions. 


[bookmark: _Ref127085258]Figure 5: No differentiation between different numbers of multiple PRACH transmissions.
Proposal 13: It is necessary to differentiate between different numbers of multiple PRACH transmissions.
· FFS: resource partitioning.

The following agreement was achieved in RAN1#110bis-e meeting for RO locations for multiple PRACH transmissions [2]:
	Agreement
· For multiple PRACH transmissions with same beam, at least ROs located at different time instances can be utilized for the transmissions.
· FFS: whether/how the starting RB of ROs can be different at different time instances for multiple PRACH transmissions.
· FFS: whether/how multiple PRACH transmissions located in the same time instance, e.g., for UEs with multiple Tx chains.



Frequency diversity gain can be achieved by frequency hopping in eMTC and can be considered for multiple PRACH transmissions in NR as well. For eMTC, the starting RB changes every system frame or every two system frames based on whether a PRACH resource occurs in every radio frame as follows [8]. 
	
For BL/CE UEs and for each PRACH coverage enhancement level, if frequency hopping is enabled for a PRACH configuration by the higher-layer parameter prach-HoppingConfig, the value of the parameter  depends on the SFN and the PRACH configuration index and is given by
-	In case the PRACH configuration index is such that a PRACH resource occurs in every radio frame when calculated as below from Table 5.7.1-2 or Table 5.7.1-4,


-	otherwise





where  is the system frame number corresponding to the first subframe for each PRACH repetition,  corresponds to a cell-specific higher-layer parameter prach-HoppingOffset. If frequency hopping is not enabled for the PRACH configuration then .



However, there may be much more ROs in a radio frame in NR and the maximum number of multiple PRACH transmissions is 8 in NR, if supported. Hence, the starting RB needs to change more frequently to obtain the diversity gain if frequency hopping is supported for PRACH transmissions. At least the following two options can be considered to determine the starting RB for multiple PRACH transmissions.
· Option 1: The starting RB of a RO is determined based on the absolute position of the RO in time domain, e.g. the slot index within a radio frame.
· Option 2: The starting RB of a RO is determined based on the relative position of the RO in time domain, e.g. the transmission index within multiple PRACH transmissions.
For both options, a PRACH frequency offset should be introduced to determine the frequency position of two hops along with the offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0 when PRACH hopping is enabled.
Proposal 14: Frequency hopping can be considered for multiple PRACH transmissions with same beam.
· FFS: how to determine the starting RB of different PRACH transmissions.
There is another issue on the execution order between the application of validation rules for ROs and the determination of ROs for multiple PRACH transmissions. According to the current specification, validation rule for ROs has been specified and a UE only transmits PRACH in valid PRACH slots. If shared RO with separate preambles is supported to differentiate the multiple PRACH transmissions with single PRACH transmission, validation rules applied after determining the ROs for multiple PRACH occasions would result in different UE behaviours of single PRACH transmission and multiple PRACH transmissions in invalid ROs. Hence, we propose that the validation rule should be performed before determining the ROs used for multiple PRACH transmissions.
Proposal 15: Validation rule should be performed before determining the ROs used for multiple PRACH transmissions.

Multiple PRACH transmissions with different beams
Potential use cases for multiple PRACH transmissions with different beams have been discussed in RAN1#110bis-e meeting and the latest proposal was as follows which was not agreed in [3].
	Proposal
· Study at least the following case for multiple PRACH transmissions with different beams.
· Multiple PRACH transmissions on the ROs are associated with the same SSB/CSI-RS, UE use different Tx beams to transmit the multiple PRACHs. 
· UE uses different TX beams to transmit the multiple PRACH over ROs associated with the same SSB/CSI-RS
· FFS: UE uses different TX beams to transmit the multiple PRACH over ROs associated with different SSBs/CSI-RSs.
· Note: It is assumed that only one preamble is transmitted over one RO.



In the current specification, UE selects an SSB/CSI-RS with SS-RSRP/CSI-RSRP above rsrp-ThresholdSSB/ rsrp-ThresholdCSI-RS based on RSRP measurement. The selected SSB/CSI-RS beam has relatively better performance among all the candidate SSBs/CSI-RSs provided by gNB. Hence, for different beams associated with different SSBs/CSI-RSs, it is necessary to clarify why UE needs to use different TX beams associated with different SSBs/CSI-RSs to transmit multiple PRACH transmissions which may include beams with poor performance. 
Hence, we prefer to focus on studying the case of using different TX beams to transmit the multiple PRACH over ROs associated with the same SSB/CSI-RS and remove the FFS case.
Proposal 16: Focus on the case of using different TX beams to transmit the multiple PRACH over ROs associated with the same SSB/CSI-RS.

Further, two different implementations can be considered for different beams associated with the same SSB/CSI-RS. One is to assume that different beams are narrower beams corresponding to a same SSB beam. Another is to assume that the direction of UE transmitting beam is slightly different from that of gNB receiving beam. In this condition, the actual beam direction of different beams is based on UE implementation, i.e. fine tune the whole beam direction corresponding to a same SSB beam. Regardless, the target use case and potential benefit for PRACH coverage enhancement should be provided.
In general, the benefit and target scenario of multiple PRACH transmissions with different beams is unclear for us, which should be provided to justify the support of multiple PRACH transmissions with different beams.
Proposal 17: The benefit and target scenario of multiple PRACH transmissions with different beams should be provided to justify the support of multiple PRACH transmissions with different beams.
Conclusion
In this contribution, we share our views on PRACH coverage enhancement. The proposals are summarized as follows:
Proposal 1: For multiple PRACH transmissions with same beam, it is not supported to utilize different preambles in different PRACH transmissions during the multiple PRACH transmissions in one RACH attempt.
Proposal 2: For multiple PRACH transmissions with same beam, UE monitors RAR after the PRACH occasion corresponding to the last PRACH repetition.
Proposal 3: RA-RNTI is calculated based on the PRACH occasion corresponding to the first PRACH repetition or the last repetition.
Proposal 4: For multiple PRACH transmissions with same beam, at least for the first RACH attempt in a RACH procedure, SSB/CSI-RS is selected based on SSB/CSI-RS RSRP thresholds as in existing specifications.
· FFS: whether to introduce separate RSRP thresholds for SSB/CSI-RS selection for PRACH repetitions from legacy PRACH transmission without repetition.
Proposal 5: For multiple PRACH transmissions with same beam, at least for the first RACH attempt, only SSB-RSRP threshold(s) are used to determine the number of PRACH transmissions for CBRA.
· SSB-RSRP threshold(s) for determination of number of PRACH transmissions are separately configured from the SSB-RSRP threshold(s) for SSB selection.
Proposal 6: For CFRA triggered by PDCCH order, the number of PRACH transmissions is indicated by the PDCCH order at least for the first RACH attempt.
Proposal 7: For multiple PRACH transmissions with same Tx beam, for subsequent RACH attempt(s), power ramping should be applied first while the number of PRACH repetitions and SSB/CSI-RS are kept unchanged until a certain condition is met.
Proposal 8: For multiple PRACH transmissions with same beam, the same transmission power is applied to the multiple PRACH transmissions within one RACH attempt.
Proposal 9: If PRACH repetitions are triggered, Msg3 PUSCH repetition is enabled.
Proposal 10: The RSRP threshold(s) for PRACH repetition request should be separate from that for Msg3 repetition request.
Proposal 11: Deprioritize multiple PRACH transmissions with separate preamble on shared ROs with single PRACH transmission.
Proposal 12: Support separate ROs for PRACH transmissions with and without repetitions.
· FFS: the determination of the separate ROs.
· FFS: SSB-to-RO mapping for PRACH repetitions.
Proposal 13: It is necessary to differentiate between different numbers of multiple PRACH transmissions.
· FFS: resource partitioning.
Proposal 14: Frequency hopping can be considered for multiple PRACH transmissions with same beam.
· FFS: how to determine the starting RB of different PRACH transmissions.
Proposal 15: Validation rule should be performed before determining the ROs used for multiple PRACH transmissions.
Proposal 16: Focus on the case of using different TX beams to transmit the multiple PRACH over ROs associated with the same SSB/CSI-RS.
Proposal 17: The benefit and target scenario of multiple PRACH transmissions with different beams should be provided to justify the support of multiple PRACH transmissions with different beams.
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