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1 Introduction
In this contribution, we discuss the MAC aspects of UL coverage enhancements agreed in RAN1.
2 Discussion
2.1 RACH Type Selection

According to RAN1 agreements, PUSCH repetition is supported for Msg3. This means that UL coverage enhancements is supported for only 4 step RACH. Upon initiation of random access procedure, RA type selection can be selected in one of the following ways:
Option 1: RA type selection considering whether RACH configuration for UL coverage is signaled by gNB or not
If criteria to request for Msg3 PUSCH repetition is met and 4 step RACH configuration is provided for UL coverage enhancement:

  - UE select 4 step RA. Apply 4 step RACH configuration for UL coverage enhancement.
Else

- UE select between 2 step RA and 4 step RA as in legacy considering only the RACH configurations which is not configured for UL coverage enhancement
Option 2: RA type selection is independent of whether RACH configuration for UL coverage is signaled by gNB or not
If both 4 step RACH configuration and 2 step RACH configuration is signaled

· UE select between 2 step RA and 4 step RA based on RSRP threshold
Else if only 4 step RACH configuration is signaled

· UE select 4 step RA

Else if only 2 step RACH configuration is signaled

· UE select 2 step RA

If RA type selected is 4 step RA:

· If criteria to request for Msg3 PUSCH repetition is met and RACH configuration for 4 step RA is provided for UL coverage enhancement

· Apply 4 step RACH configuration for UL coverage enhancement 

· Else

· Apply 4 step RACH configuration which is not configured for UL coverage enhancement

Option 2 follows the legacy RA type selection principle. Additionally, both option will result in selection of same RA type as RSRP threshold for 2 step RA will be higher than the RSRP threshold for 4 step RA with Msg3 repetition. So we propose to agree option 2.

Proposal 1: RA type selection is independent of whether RACH configuration for UL coverage is signaled by gNB or not. Legacy principle is applied for RA type selection.
Proposal 1a: For 2 step RA, if criteria to request for Msg3 PUSCH repetition is met and RACH configuration for 4 step RA is provided for UL coverage enhancement, UE apply the 4 step RACH configuration for UL coverage enhancement. Otherwise, UE apply 4 step RACH configuration which is not configured for UL coverage enhancement.
2.2 Contention resolution timer for Msg3 PUSCH repetition
According to current specification [2], Once Msg3 is transmitted the MAC entity shall:

- start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the Msg3 transmission
If the UL grant for Msg3 include repetitions, following options are possible for starting the ra-ContentionResolutionTimer
· Option 1: start the ra-ContentionResolutionTimer in the first symbol after the end of Msg3 transmission in 1st transmission occasion of UL grant with repetition

· Option 2: start the ra-ContentionResolutionTimer in the first symbol after the end of Msg3 transmission in last transmission occasion of UL grant with repetition

· Option 3: (re-)start the ra-ContentionResolutionTimer in the first symbol after the end of Msg3 transmission in each transmission occasion of UL grant with repetition

Option 1 is alligned with the above approach. One consequence of the option 1 is that in case network is able to decode Msg3 upon reception in last transmission occasion of the UL grant with repetition, time available to process and respond will be slighlty smaller compared to option 2 and option 3. In option 1 and option 3 it is possible for network to decode and send response earlier. According to current specification ra-ContentionResolutionTimer is (re-)started for every (re)transmission of Msg3. Each repetition can be considered as retransmission. So we propose:
Proposal 2: If the UL grant for Msg3 include repetitions, UE (re-)starts the ra-ContentionResolutionTimer in the first symbol after the end of Msg3 transmission in each transmission occasion of UL grant with repetition.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: RA type selection is independent of whether RACH configuration for UL coverage is signaled by gNB or not. Legacy principle is applied for RA type selection.

Proposal 1a: For 2 step RA, if criteria to request for Msg3 PUSCH repetition is met and RACH configuration for 4 step RA is provided for UL coverage enhancement, UE apply the 4 step RACH configuration for UL coverage enhancement. Otherwise, UE apply 4 step RACH configuration which is not configured for UL coverage enhancement.

Proposal 2: If the UL grant for Msg3 include repetitions, UE starts the ra-ContentionResolutionTimer in the first symbol after the end of Msg3 transmission in 1st transmission occasion of UL grant with repetition.
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