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In RAN#90 e-meeting, the new WID on coverage enhancement was approved. It is well-understood that the coverage of Msg3 is a bottleneck channel in NR which needs to be enhanced. Accordingly, the following objective for Msg3 PUSCH enhancement is included in the WID. [1]

· Specify mechanism(s) to support Type A PUSCH repetitions for Msg3 [RAN1]
Additionally, three objectives for PUSCH enhancement were also approved and included in the WID:
· Specification of PUSCH enhancements [RAN1, RAN4]
· Specify the following mechanisms for enhancements on PUSCH repetition type A [RAN1]
· Increasing the maximum number of repetitions up to a number to be determined during the course of the work.
· The number of repetitions counted on the basis of available UL slots.
· Specify mechanism(s) to support TB processing over multi-slot PUSCH [RAN1]
· TBS determined based on multiple slots and transmitted over multiple slots. 
· Specify mechanism(s) to enable joint channel estimation [RAN1, RAN4]
· Mechanism(s) to enable joint channel estimation over multiple PUSCH transmissions, based on the conditions to keep power consistency and phase continuity to be investigated and specified if necessary by RAN4 [RAN1, RAN4]
· Potential optimization of DMRS location/granularity in time domain is not precluded
· Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation [RAN1]

Considering Msg3 PUSCH is PUSCH in nature, it would be beneficial to discuss whether the solutions to enhance the coverage of normal PUSCH can also be applied to Msg3 PUSCH. In this contribution, we provide our views on whether and how to reuse PUSCH enhancements for Msg3 PUSCH.

Discussion
In coverage enhancement WID, PUSCH and Msg3 PUSCH are separately described, which are summarized in Table 1. More mechanisms for PUSCH are pursued to enhance the coverage of PUSCH. As a result, network has more options to achieve a better coverage for PUSCH, e.g. applies more than one mechanism at the same time. In the end, Msg3 PUSCH would again become the bottleneck because of less functionality to guarantee the coverage. It is better to consider whether the mechanism applied to PUSCH can be directly reused by Msg3 PUSCH.

Table 1: Comparison of the objectives between PUSCH and Msg3 PUSCH
	
	Objectives for PUSCH
	Objective for Msg3 PUSCH

	
Detail enhancements
	Enhancement on PUSCH repetition type A(typically the same target and can be considered together)
	Type A PUSCH repetition

	
	TB processing over multi-slot PUSCH(not align with Msg3 PUSCH objective)
	

	
	Joint channel estimation(can be easily applied to Msg3 PUSCH if repetition type A is enabled)
	



Fundamentally, Msg3 PUSCH is also a PUSCH. The only difference between Msg3 PUSCH and normal PUSCH is that they are scheduled with different signaling. Therefore, all the techniques applied to a normal PUSCH could be applied to Msg3 PUSCH in nature. There is no reason to support something only for normal PUSCH but prohibit it from Msg3 PUSCH.
Last but not least, as shown in Table 1, there is commonality between the objectives for PUSCH and Msg3 PUSCH respectively. At least PUSCH repetition type A would be studied for both.  It is straightforward to consider the aspects associated with PUSCH for Msg3, i.e. increase the maximum number of repetition and determine the number of repetition on basis of available UL slots. Joint channel estimation on multiple slots requires gNB to operate channel estimation on the consecutive slots. It makes sense to also take it into consideration for Msg3 PUSCH repetition in order to further enhance the coverage. The exactly same mechanisms for PUSCH can be reused for Msg3 PUSCH transmission with repetition type A.  For TB processing over multi-slot PUSCH, it would be beneficial for Msg3 PUSCH as well. However, the additional standard effort particularly for Msg3 PUSCH should be carefully investigated. 
Proposal: Investigate the additional standard efforts particularly for Msg3 PUSCH if reuse the PUSCH mechanisms for Msg3.

Conclusion
This contribution provided our views whether to reuse the mechanisms of PUSCH for Msg3. Accordingly, we have the following proposal:
Proposal: Investigate the additional standard efforts particularly for Msg3 PUSCH if reuse the PUSCH mechanisms for Msg3.
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