3GPP TSG RAN WG1 #104e			R1-2101641
e-Meeting, January 25th – February 5th, 2021

Source:	NTT DOCOMO, INC.
Title:	Enhancements on PUSCH repetition type A
[bookmark: Source]Agenda Item:	8.8.1.1 
[bookmark: DocumentFor]Document for: 	Discussion
1. Introduction
At the RAN1#90-e meeting, a new WID [1] on “NR coverage enhancements” was approved. The detailed objectives of PUSCH enhancements are as follows.

	The objective of this work item is to specify enhancements for PUSCH, PUCCH and Msg3 PUSCH for both FR1 and FR2 as well as TDD and FDD. 
The detailed objectives of the work item are as follows:
· 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]



In this contribution, we discuss on the enhancements on PUSCH repetition type A for coverage enhancements.

2. Discussion on Enhancements on PUSCH repetition type A
At the RAN#90-e meeting, it was agreed to enhance PUSCH repetition type A with following two aspects.
1. Increasing the maximum number of repetitions
One of the discussion points for this approach is defining the maximum number of PUSCH repetitions. During the study item phase, 32 was identified as an example, and considering the widely used TDD patterns (e.g. DDDDDDDSUU for FR1 as defined for simulation assumption in the study item phase), the maximum number of 32 is sufficient to realize 8 PUSCH repetitions for the TDD pattern with this approach.

Proposal 1: Increase the maximum number of PUSCH repetitions (i.e., maximum value of PUSCH aggregation factor) up to 32

2. Number of repetitions counted on the basis of available UL slots
For PUCCH, it is already supported that the number of repetitions is counted on the basis of available UL slots. Therefore, the same mechanism can be applied for PUSCH, e.g. counting K (K : PUSCH aggregation factor) consecutive UL/PUSCH slots which are available for PUSCH repetition.

Proposal 2: Count K (K : PUSCH aggregation factor) consecutive UL/PUSCH slots which are available for PUSCH repetition

3. Conclusion
In this contribution, we discussed on the enhancements on PUSCH repetition type A for coverage enhancements. Based on the discussion we made following proposals.

Proposal 1: Increase the maximum number of PUSCH repetitions (i.e., maximum value of PUSCH aggregation factor) up to 32
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Proposal 2: Count K (K : PUSCH aggregation factor) consecutive UL/PUSCH slots which are available for PUSCH repetition
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