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Introduction
[bookmark: _Hlk101443289][bookmark: OLE_LINK1]In RAN#96-e, revised WID on Further NR coverage enhancements was endorsed [1]. One of the objectives of this work item is to specify further uplink coverage enhancements for PRACH as following:
	· [bookmark: _Hlk83924038]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 share the view on multiple PRACH transmission for Rel-18 coverage enhancement.
Discussions
In Rel-17 coverage enhancement, the enhancement for PRACH was studied and following was captured in TR 38.830 [2].
	PRACH enhancements were studied from several aspects, including multiple PRACH transmissions with the same beam, multiple PRACH transmissions with different beams, and PRACH enhancements with finer beam. 
Potential specification impacts of multiple PRACH transmissions include:
-	For multiple PRACH transmissions with the same transmission beam and multiple PRACH transmissions with different transmission beams, mechanism on triggering/initiating multiple PRACH transmissions, determination of number of transmissions and transmission pattern, differentiation between enhanced UE and legacy UE and possible collision handling between PRACH transmission with and without multiple PRACH transmissions.
-	Only for multiple PRACH transmissions with different transmission beams, transmission beam to be used for each initial transmission and beam determination for the following steps in RACH procedure.
Potential specification impacts of PRACH enhancements with finer beam include finer beam for PRACH based on CSI-RS resources configured during initial access.



Although the PRACH enhancement was excluded in Rel-17 WI given the overall scope and limited TU, PRACH is still one of the bottleneck channels for UL coverage (especially for FR2 and short formats (e.g. B4). Similar to multiple transmissions for other channels, multiple PRACH transmissions could provide clear joint decoding gain if the same beam is used. Therefore, at least, multiple PRACH transmissions with same beams before a RAR window should be supported.
Proposal 1: Multiple PRACH transmissions with same beams before a RAR window should be supported for coverage enhancement of 4-step RACH procedure.
Regarding the multiple PRACH transmission with different beams, there is a benefit of finer beam sweeping gain in a case without a beam correspondence in a UE side. The UE can try narrower UL Tx beam for PRACH and Msg.3 with more PRACH transmission occasions. However, in this case, joint decoding gain cannot be obtained, and it is not clear whether enough gain for UL coverage compared with the case of multiple PRACH transmission with same beams. Therefore, it has lower priority than the case of same beams.
Observation: Multiple PRACH transmissions with different beams for 4-step RACH procedure is for faster beam refinement and it has lower priority for UL coverage enhancement.
When multiple PRACH transmissions are introduced for coverage enhancement, several specification impact should be considered. For example, when the legacy PRACH transmission and the multiple PRACH transmissions share the same PRACH resources, a gNB receiving a PRACH transmission should know if it is the legacy PRACH transmission or one of the multiple PRACH transmissions to obtain the joint decoding gain. To do this, dedicated PRACH preambles/occasions for the multiple PRACH transmissions should be applied as same as the case of Msg.3 repetitions.
Proposal 2: Dedicated PRACH preambles and/or dedicated PRACH occasions for multiple PRACH transmissions before a RAR window should be supported.


Conclusion
In this contribution, we have the following observation and proposals:
Proposal 1: Multiple PRACH transmissions with same beams before a RAR window should be supported for coverage enhancement of 4-step RACH procedure.
Observation: Multiple PRACH transmissions with different beams for 4-step RACH procedure is for faster beam refinement and it has lower priority for UL coverage enhancement.
Proposal 2: Dedicated PRACH preambles and/or dedicated PRACH occasions for multiple PRACH transmissions before a RAR window should be supported.
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