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1. Introduction
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]According to the latest WID [1], multiple PRACH transmission using the same beams is under maintenance. In the contribution, we address our view for remaining issues.
	· Specify following PRACH coverage enhancements (RAN1, RAN2)
· Multiple PRACH transmissions with same 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.



2. Discussion
2.1. Time offset
In the last meeting, the candidate values for time offsets are discussed. Each repetition factor may have different candidate values. Different proposals have been merged and attempt to compromise during offline discussions. 
	Proposal #12-1-update [2]
The candidate value of TimeOffsetBetweenStartingRO-r18 is updated as
· {10,16, 20, [32]}, for RO groups for 8 repetitions
· {6, 8, 16, [32]}, for RO groups for 4 repetitions
· {4, 8, [16, 32]}, for RO groups for 2 repetitions


For some repetition factor, some values are derived by adding an offset from its repetition factor. This is intended to the density control. For instance, some RO groups may begin in half integer multiple of its repetition factor. 
In our view, the time offset should be multiple of its repetition factor because the ROs in some time intervals do not involve with the RO groups. This would increase the length of the period X. In some association configuration, there may have a few RO groups in the period X and the time offset may lead to leave one RO group in the period X. In turn, this would cause more density in some configurations. 
As the feature lead mentioned, further values are remarked. Among those values, we prefer to have multiple integer of repetition factors. It is our understanding that non-integer multiple values may not bring clear benefits. For example, we suggest that {16, 32}, for RO groups for 8 repetitions, {8, 16, 32}, for RO groups for 4 repetitions, and {4, 8,16, 32}, for RO groups for 2 repetitions. We still prefer integer multiples of repetition factors as candidate values.
[bookmark: _Ref149848186]Proposal 1: Regarding time offsets, candidate values may include only integer multiples of its repetition factor.

Considering time offsets for a repetition factor, we would have ROs that are not in an RO group. Even in this case, the preamble set for repetitions are not used for other purposes, following the legacy specification. The feature priority is used to determine which feature is applied for a set of ROs. 
According to the current specification, the UE selects a set of ROs and initializes parameters, which include preamble set partitioning in every valid RO. Then the time offset is applied to RO grouping. The starting RO in adjacent RO groups in time domain may not be consecutive. In other words, there are some ROs that do not belong to RO groups while the corresponding preamble set is still partitioned.
In some approach, time offsets can affect in the selection of a set of ROs but it seems not very efficient because the SSB selection is performed afterwards and repetition factors are not determined yet.
In our understanding, the preamble set partitioning is valid in only selected shared ROs, and the applied time offset reserves all preamble subsets of all repetition factors. In our view, it is not efficient and fragmentation can be solved by repurposing those subsets. For instance, legacy RA procedure or RA procedures with other repetition factors can be considered.
[bookmark: _Ref149848202]Proposal 2: Time offset is considered after selecting a set of ROs, and the preamble set can be used for other purpose (e.g., legacy RA procedure) if the RO is not in an RO group of some repetition factor.

2.2. CFRA
	Agreements (RAN2 #122)
· RAN2 intends to support CFRA for msg1 repetition for ReconfigurationWithSync case, FFS for other cases.
Agreements (RAN2 #123)
· CFRA with Msg1 repetition for BFR and with PDCCH order are not supported (can be revisited if there is consensus to support this)


The RAN2 performed CFRA with PRACH repetitions, and it is agree that the ReconfigurationWithSync case allows multiple PRACH transmissions. And we think that it is a common understanding the other cases such as BFR and PDCCH order do not support multiple PRACH transmissions.
The resource selection can be performed in a unified way between CFRA and CBRA. According to the current specification, CFRA has the information of PRACH mask. This comes from the similar motivation of time offset, i.e., reducing the contention probability. In our view, we have to decide whether PRACH mask is used or time offset is used. In one approach, either PRACH mask or time offset is used. This can be applied even for a serving cell where the time offset is not supported. Also for this moment, we do not see strong need to joint configuration of time offset and PRACH mask.
[bookmark: _Ref149937785]Proposal 3: Time offset and PRACH mask may not be configured simultaneously in CFRA.
The discussion would lead to the interpretation of a PRACH mask index. The mask index can be used for RO load balancing using a limited number of reserved preamble index for CFRA purposes. In our understanding, the gNB can estimate the load for potential random access and the PRACH mask index should be interpreted per repetition factor.
In this case, the repetition factor can be included in the RACH configurations otherwise the UE determines the repetition factor based on RSRP from SSB if applicable and the gNB does not know the repetition factor in advance.
[bookmark: _Ref142574689]Proposal 4: The PRACH mask index may be required per repetition factor.
The legacy PRACH mask index only assumes one RO index and the Rel-18 PRACH repetitions require multiple ROs for one RACH attempt. The PRACH mask index should need additional interpretations. Based on existing specification, we think that one of RO in an RO group can be indicated by the PRACH mask index. Simply, the starting RO index can be derived. This can be generalized to allow/forbid the starting RO index of an RO group.
[bookmark: _Ref142574695]Proposal 5: PRACH mask index may imply the starting RO index in an RO group of the chosen repetition factor.

2.3. Gap between PRACH and other UL transmissions
In the last meeting, some companies propose that gap between PRACH and other UL signal/channel should be considered per repetition. The section 8.1 in TS 38.213 describes that simultaneous transmission of PRACH and other UL signal/channel can be configured via intraBandNC-PRACH-simulTx-r17, otherwise the sufficient gap should be guaranteed.
Based on our reading, the PRACH implies any PRACH, and the current text can be applied at each PRACH transmission. We suggest that it can be captured as a conclusion if the current description may cause any misunderstanding.
[bookmark: _Ref149848190]Observation 1: It is clarified that a gap between PRACH and other UL signal/channel is interpreted with any PRACH transmission in the repetitions.

2.4. Power ramping counter
From the last feature lead summary, it is found that the power ramping counter increments if a PRACH transmission does not occur due to certain specified events, according to the current specification. The gNB may regard the PRACH as not ordinary and does not count this transmission. This principle can be extended to PRACH repetitions, where the feature lead proposed that all repetitions are harmed to suspend the counter.
There are two interpretations for normal case, and all repetitions are harmed or all repetitions are not harmed. We believe that this interpretation is related to power control issue and other counter issues such as back-off indications. Following the legacy specifications, each PRACH transmission in the Layer 1 notifies its outcome to the Layer 2. In this perspective, we think that the Layer 2 can decide whether to enhance/optimize the value or to leave as it is.
[bookmark: _Ref149848206]Proposal 6: It is up to RAN2 whether power ramping counter is revised due to multiple PRACH transmissions.

2.5. Interaction between Msg1/Msg3 repetitions
From few last meetings, some companies propose a dependence between Msg1 repetitions and Msg3 repetitions, i.e., if a UE performs Msg1 repetitions then Msg3 repetitions are performed. The reasoning states that the UL fading is rare for Msg1 repetitions with single Msg3 transmission. 
We would like to point out that it may occur when there are many UL symbols/slots but too many SSBs divides a set of ROs so that Msg1 format supports small number of UL symbols (or short preamble). This configuration attempts to save UL resources for the set of ROs. In our understanding, it may be not typical but we should not exclude this configuration. 
It is also beneficial to avoid dependence between features for spreading NR CE features. If Rel-17 Msg3 repetitions are supported only when Rel-18 Msg1 repetitions are supported, then the Rel-17 feature may delay the market spread.
[bookmark: _Ref149937791]Proposal 7: Msg1/Msg3 repetitions are supported by independent features.
Regarding RSRP thresholds, we propose that separate thresholds for different purposes should be configured. RSRP thresholds for Msg1 determine the repetition factor and the RSRP threshold for Msg3 determine whether or not repetition is performed.
[bookmark: _Ref149937795]Proposal 8: Separate RSRP thresholds are configured for Msg1/Msg3 repetitions.

Power offset issue raised by a few companies in the last meeting, we think that it is a valid point if PRACH power is different per repetition factor. According to the previous agreement, the pathloss is estimated using the current specification and it does not depend on repetition factor. The Msg3 power is determined by a cell-specific offset and PRACH power, and we see no apparent drawbacks because there is a single relation between Msg1/Msg3 power. 
[bookmark: _Ref149937805]Observation 2: It requires more justifications to introduce candidate values for Msg1/Msg3 power offsets for different repetition factors.
3. Conclusion
We address our view about supporting multiple PRACH transmissions.
Proposal 1: Regarding time offsets, candidate values may include only integer multiples of its repetition factor.
[bookmark: _GoBack]Proposal 2: Time offset is considered after selecting a set of ROs, and the preamble set can be used for other purpose (e.g., legacy RA procedure) if the RO is not in an RO group of some repetition factor.
Proposal 3: Time offset and PRACH mask may not be configured simultaneously in CFRA.
Proposal 4: The PRACH mask index may be required per repetition factor.
Proposal 5: PRACH mask index may imply the starting RO index in an RO group of the chosen repetition factor.
Observation 1: It is clarified that a gap between PRACH and other UL signal/channel is interpreted with any PRACH transmission in the repetitions.
Proposal 6: It is up to RAN2 whether power ramping counter is revised due to multiple PRACH transmissions.
Proposal 7: Msg1/Msg3 repetitions are supported by independent features.
Proposal 8: Separate RSRP thresholds are configured for Msg1/Msg3 repetitions.
Observation 2: It requires more justifications to introduce candidate values for Msg1/Msg3 power offsets for different repetition factors.
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