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1 Introduction
In the previous RAN2 meeting, the following agreements are achieved for multiple PRACH transmissions [1],
	RAN2#122 Agreements:
· MSG1 repetition can be applicable to the 4-step CBRA procedure initiated by Msg3-based SI request 
· FFS for MSG1 repetition can be applicable to the 4-step CBRA procedure initiated by Msg1-based SI request.
· RAN2 intends to support CFRA for msg1 repetition for ReconfigurationWithSync case, FFS for other cases.
· RAN2 to agree to configure multiple RSRP thresholds for different repetition numbers
· The RSRP threshold(s) for triggering Msg1 repetition are configured per-BWP
· RAN2 to further discusss fallback from lower number of MSG1 repetition to higher number which is also FFS for now. We need to understand how to signal this and how this impacts MAC procedure.


In this contribution, we further discuss PRACH repetitions from UP perspective, including Msg1 repetition triggering, UL carrier selection, preamble transmission power control, and RA attempt failure handling.
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2.1 Msg1 repetition triggering
In the previous RAN2 meeting, it was agreed to introduce RSRP threshold(s) for triggering Msg1 repetition. Then we would like to first discuss how to determine Msg1 repetition applicable based on the RSRP threshold(s) from the MAC point of view. 
In NR, currently, for determining 2-step RA/SDT/Msg3 repetition trigger, the UE compares the RSRP of DL pathloss reference with the corresponding configured threshold. It seems a spontaneous logic to reuse this design for Msg1 repetition trigger. Specifically, the UE firstly check whether the RSRP of DL pathloss reference is less than a configured threshold configured for Msg1 repetition of 8 times, if so, the UE consider Msg1 repetition is applicable and selects the repetition number type as 8 numbers type. And secondly the UE checks the conditions for Msg1 repetition of 4 times, and so on, until the final condition check for Msg3 repetition. After that, the UE can select out the appropriate RA resource set applicable to Msg1 repetition and perform the RA procedure based on RA resource corresponding to the selected repetition number type. Based on the above, we have the following proposals, 
Proposal 1: For the current RA procedure, the MAC entity shall:
· If RSRP of DL pathloss reference is less than the RSRP threshold for Msg1 repetition of 8 times, Msg1 repetition is applicable, select 8 numbers type;
· Elseif RSRP of DL pathloss reference is less than the RSRP threshold for Msg1 repetition of 4 times, Msg1 repetition is applicable, select 4 numbers type;
· Elseif RSRP of DL pathloss reference is less than the RSRP threshold for Msg1 repetition of 2 times, Msg1 repetition is applicable, select 2 numbers type;
· If the conditions for Msg3 repetition are satisfied, Msg3 repetition is applicable.
Proposal 2: Initial repetition number type is selected during the RA resource set selection. 
Proposal 3: The UE performs RA procedure applicable for Msg1 repetition by using RA resource corresponding to the selected repetition number type.
2.2 UL carrier selection
In the previous RAN2 meeting, it was agreed that RA resources for Msg1 repetitions can be configured on both NUL and SUL carriers. Then the next question comes to whether the legacy UL carrier selection mechanism can be reused in case of Msg1 repetition. Similar questions are also discussed in Rel-17 SDT session and CovEnh sessions. And the conclusion is that the legacy UL carrier selection mechanism is reused and is not impacted by the newly introduced feature for the sake of UE simplicity. No optimization is adopted for some unusual configuration cases. For Msg1 repetition, we understand the design logic is the same as Rel-17. The UE should anyway select a UL carrier as legacy and then further check whether Msg1 is applicable on the selected BWP of the selected UL carrier. 
Proposal 4: UL carrier selection mechanism is not impacted by Msg1 repetition (i.e., legacy UL carrier selection mechanism is re-used).
2.3 Preamble transmission power control
In the current NR framework, for the very first preamble transmission, MAC sets the PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + DELTA_PREAMBLE, where preambleReceivedTargetPower indicates the target power level at the network receiver side. For the Rel-18 Msg1 repetition, we assume the preambleReceivedTargetPower is still the target power level at the network receiver side for one RO, considering that the network may not use joint-energy detection for multiple transmission of the preamble (i.e., individual detection is performed for each RO). In this sense, the power control modeling at MAC can be reused in Rel-18 for a unified solution. 
Proposal 5: Legacy preamble transmission power control mechanism is reused in principle for Msg1 repetitions (i.e., no change to the existing preamble power control formula).
2.4 RA attempt failure handling
After RA attempt failure (e.g. RAR reception failure), based on the current MAC spec, the UE will re-select the RA resource and re-attempt Msg1 transmission. If RA resources corresponding to one or multiple values for the number of Msg1 repetition are configured by gNB, then it comes to whether the UE can change the already selected repetition number type? For performance gain, the answer should be yes due to the time-varying characteristics of the wireless channel. To fulfill this goal, once RA attempt failure or encountering N times of RA attempt failures, then the UE should still consider Msg1 repetition applicable and reselect the repetition number type based on the measured RSRP and the configured RSRP threshold(s). After that, the UE re-attempts Msg1 transmission with repetition using RA resource and parameters corresponding to the reselected repetition number type.
Proposal 6: Once RA attempt failure or N times of RA attempt failures, the MAC entity shall:
· If RSRP of DL pathloss reference is less than the RSRP threshold for Msg1 repetition of 8 times, select 8 numbers type if available;
· Elseif RSRP of DL pathloss reference is less than the RSRP threshold for Msg1 repetition of 4 times, select 4 numbers type if available;
· Elseif RSRP of DL pathloss reference is less than the RSRP threshold for Msg1 repetition of 2 times, select 2 numbers type if available;
· Re-attempt Msg1 repetition using RA resource and parameters corresponding to the reselected repetition number type.

3 Conclusion
In this contribution, we have further discussed Msg1 repetition from UP perspective, including Msg1 repetition triggering, UL carrier selection, preamble transmission power control, and RA attempt failure handling. All the proposals are list below:

Msg1 repetition triggering:
Proposal 1: For the current RA procedure, the MAC entity shall:
· If RSRP of DL pathloss reference is less than the RSRP threshold for Msg1 repetition of 8 times, Msg1 repetition is applicable, select 8 numbers type;
· Elseif RSRP of DL pathloss reference is less than the RSRP threshold for Msg1 repetition of 4 times, Msg1 repetition is applicable, select 4 numbers type;
· Elseif RSRP of DL pathloss reference is less than the RSRP threshold for Msg1 repetition of 2 times, Msg1 repetition is applicable, select 2 numbers type;
· If the conditions for Msg3 repetition are satisfied, Msg3 repetition is applicable.
Proposal 2: Initial repetition number type is selected during the RA resource set selection. 
Proposal 3: The UE performs RA procedure applicable for Msg1 repetition by using RA resource corresponding to the selected repetition number type.

[bookmark: _GoBack]UL carrier selection:
Proposal 4: UL carrier selection mechanism is not impacted by Msg1 repetition (i.e., legacy UL carrier selection mechanism is re-used).

preamble transmission power control:
Proposal 5: Legacy preamble transmission power control mechanism is reused in principle for Msg1 repetitions (i.e., no change to the existing preamble power control formula).

RA attempt failure handling:
Proposal 6: Once RA attempt failure or N times of RA attempt failures, the MAC entity shall:
· If RSRP of DL pathloss reference is less than the RSRP threshold for Msg1 repetition of 8 times, select 8 numbers type if available;
· Elseif RSRP of DL pathloss reference is less than the RSRP threshold for Msg1 repetition of 4 times, select 4 numbers type if available;
· Elseif RSRP of DL pathloss reference is less than the RSRP threshold for Msg1 repetition of 2 times, select 2 numbers type if available;
· Re-attempt Msg1 repetition using RA resource and parameters corresponding to the reselected repetition number type.
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