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1 Introduction
In the previous RAN2 meeting, the following agreements are achieved for multiple PRACH transmissions [1],
	· RAN2 assumes that MSG1 repetition can be applicable to all 4-step CBRA procedures (FFS for SI request).
· CFRA support is FFS.
· RAN2 assumes that MSG1 repetition can be applicable to NUL.
· RAN2 assumes that MSG1 repetition can be applicable to SUL. 
· Msg1 repetition with different repetition number {2, 4, 8} are treated a separate feature, and a RACH partition is associated with a specific repetition number (Stage 3 details are FFS, e.g. we should not use all the spare values in the current IE).
· RAN2 waits for further inputs from RAN1 for how to associate RA-RNTI to the PRACH occasion for multiple PRACH transmissions and also for ra-ResponseWindow start point.
· General assumption is that various feature combinations can be configured (which is up to network implementation), unless explicitly specified otherwise
· RAN2 will not support the fallback from legacy RA to Msg1 repetition and vice versa; Other fall back scenarios are FFS.
· BWP selection mechanism is not impacted by PRACH coverage enhancements. Legacy BWP selection mechanism is re-used.
· RA type selection mechanism is not impacted by PRACH coverage enhancements. Legacy RA type selection mechanism is re-used.


In this contribution, we would like to further discuss the potential RAN2 impacts of multiple PRACH transmissions from UP perspective, including Msg1 repetition trigger, resource selection, preamble transmission power control, RAR window starting, and RA attempt failure.
[bookmark: _Toc497230266][bookmark: _Toc497230267]2 Discussion
2.1 Msg1 repetition trigger
In the RAN1#111 meeting, it was agreed that, 
	· 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.


From the MAC point of view, similar to the 2-step RA/SDT/Msg3 repetition trigger, the UE is assumed to compare the RSRP of DL pathloss reference with the configured threshold for Msg1 repetition trigger. Subsequently, the UE can decide to trigger Msg1 repetition if the RSRP of DL pathloss reference is less than a configured threshold configured for Msg1 repetition of a given time. Specifically, the MAC should firstly check whether the trigger condition for Msg1 repetition of 8 times is satisfied, and secondly check that for Msg1 repetition of 4 times, and so on, until the last check for Msg3 repetition. Therefore we propose, 
Proposal 1: The RSRP of DL pathloss reference is used to decide whether to trigger Msg1 repetition, comparing whether it is less than the threshold(s) configured for Msg1 repetition of a given time.
Proposal 2: For the current RA procedure, the MAC entity shall:
· If the condition(s) for Msg1 repetition of 8 times is satisfied, Msg1 repetition of 8 times is applicable.
· Elseif the condition(s) for Msg1 repetition of 4 times is satisfied, Msg1 repetition of 4 times is applicable.
· Elseif the condition(s) for Msg1 repetition of 2 times is satisfied, Msg1 repetition of 2 times is applicable.
· Elseif the conditions for Msg3 repetition are satisfied, Msg3 repetition is applicable.
2.2 Resource selection
[bookmark: _GoBack]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 3: 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 4: Legacy preamble transmission power control mechanism is reused in principle for Msg1 repetitions with allowing separate power control parameters for an Msg1 repetition feature.
2.4 RAR window starting
The following agreement regarding the starting point of RAR window is achieved in the last RAN1 meeting,  
	· The starting point of RAR window is after the last symbol of the last valid RO in the RO group corresponding to the multiple PRACH transmissions. 
‐	Note: Valid RO(s) refers to what is defined in existing specification, i.e., Section 8.1 in TS 38.213.
‐	Note: The last valid RO is irrespective of whether the PRACH transmission on the last valid RO in the RO group is dropped or not.


From the MAC point of view, the MAC entity should only start the RAR window at the first PDCCH occasion after the end of the last transmission (within a RO group) of the corresponding multiple PRACH transmissions. And RAN2 should confirm and capture the RAN1 input in the MAC spec.
Proposal 5: For Msg1 repetition, RAN2 confirms that the RAR window is started at the first PDCCH occasion after the end of the last transmission (within a RO group) of the corresponding multiple PRACH transmissions.
2.5 RA attempt failure
For multiple PRACH transmissions within one RACH attempt, basically, it should be regarded as one bundled PRACH transmission with multiple PRACH transmissions, similar to the PUSCH repetition. In this sense, in the case of RA attempt failure (e.g. RAR reception is not successful), the MAC entity should only increment PREAMBLE_TRANSMISSION_COUNTER by 1, rather than N (i.e. repetition number of PRACH transmission). Otherwise, the UE may quickly declare the RLF, resulting in no performance gain by multiple PRACH transmissions (as the total number of preamble transmissions is the same as in the legacy case). 
Besides, in the next RA attempt (after unsuccessful RAR reception or contention resolution), the MAC should only increment PREAMBLE_POWER_RAMPING_COUNTER by 1 as well, rather than N, if the power ramping conditions are fulfilled. This is for unity and simplicity. Moreover, as mentioned in our companion contribution R2-2304702, the network can separately configure the power ramping step for an Msg1 repetition feature. So, if the network wants the UE to rapidly increment the volume of power ramping, it can configure a powerRampingStep of higher value. In this sense, there is no need for the UE to increment the PREAMBLE_POWER_RAMPING_COUNTER by N. 
Proposal 6: For Msg1 repetition, the MAC entity only increments PREAMBLE_TRANSMISSION_COUNTER by 1 in case of RA attempt failure. 
Proposal 7: For Msg1 repetition, the granularity of the increment for PREAMBLE_TRANSMISSION_COUNTER is 1. 
After RA attempt failure, based on the current MAC spec, the UE will re-select the RA resource and re-attempt Msg1 transmission. Considering that the number of Msg1 repetitions is determined based on the RSRP of DL pathloss reference and time-varying characteristics of the wireless channel, for the sake of effectiveness and efficiency, feature switching amongst Msg1 repetition features should be considered. For example, when performing an RA re-attempt, the UE should be allowed to re-evaluate and re-select an Msg1 repetition feature based on the latest RSRP of DL pathloss reference. If the radio condition becomes poorer, the UE will re-select an Msg1 repetition feature associated with a higher value of Msg1 repetitions and vice versa.   
Proposal 8: Switching amongst Msg1 repetition features is supported. 
3 Conclusion
In this contribution, we have further discussed the potential RAN2 impacts of multiple PRACH transmissions from UP perspective, including Msg1 repetition trigger, resource selection, preamble transmission power control, RAR window starting, and RA attempt failure.

Msg1 repetition trigger:
Proposal 1: The RSRP of DL pathloss reference is used to decide whether to trigger Msg1 repetition, comparing whether it is less than the threshold(s) configured for Msg1 repetition of a given time.
Proposal 2: For the current RA procedure, the MAC entity shall:
· If the condition(s) for Msg1 repetition of 8 times is satisfied, Msg1 repetition of 8 times is applicable.
· Elseif the condition(s) for Msg1 repetition of 4 times is satisfied, Msg1 repetition of 4 times is applicable.
· Elseif the condition(s) for Msg1 repetition of 2 times is satisfied, Msg1 repetition of 2 times is applicable.
· Elseif the conditions for Msg3 repetition are satisfied, Msg3 repetition is applicable.
Resource Selection:
Proposal 3: 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 4: Legacy preamble transmission power control mechanism is reused in principle for Msg1 repetitions with allowing separate power control parameters for an Msg1 repetition feature.

RAR window startinng:
Proposal 5: For Msg1 repetition, RAN2 confirms that the RAR window is started at the first PDCCH occasion after the end of the last transmission (within a RO group) of the corresponding multiple PRACH transmissions.

RA attempt failure:
Proposal 6: For Msg1 repetition, the MAC entity only increments PREAMBLE_TRANSMISSION_COUNTER by 1 in case of RA attempt failure. 
Proposal 7: For Msg1 repetition, the granularity of the increment for PREAMBLE_TRANSMISSION_COUNTER is 1. 
Proposal 8: Switching amongst Msg1 repetition features is supported. 
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