Page 7
Draft prETS 300 ???: Month YYYY
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1 #104-e	R1-2100712
e-Meeting, January 25th – February 5th, 2021

[bookmark: _Ref298777854]Agenda Item:	8.8.1.1
Source: 	LG Electronics
Title: 	Discussions on PUSCH repetition type A enhancements
Document for:	Discussion and decision
Introduction
In RAN#90-e meeting, it was agreed to specify the two mechanism for the enhancement on PUSCH repetition type A [1].
· Increasing the maximum number of repetitions up to a number to be determined during the course of the work.
· [bookmark: _GoBack]The number of repetitions counted on the basis of available UL slots.
In this contribution, we discuss on enhancement of PUSCH repetition type A.
Discussion
The type A repetition for PUSCH is a method to provide multiple occasions for UL transmission with same TB. A parameter in a configuration for type A repetition is used to indicate a number of consecutive slots. Then, if it is determined that a slot is not available for UL transmission, the slot is dropped for UL transmission. In TDD case, the number of actual repetition could be different depending on index of slot for initial transmission within a duration of TDD configuration. So, there is a possibility that different number of actual repetition is applied for UL transmission. That is, it is hard to guarantee the expected UL coverage for each TB. For coverage enhancement of PUSCH, following two solutions are identified in work scope for CE WI.
· 1st solution: Increase the maximum number of repetition for PUSCH
· 2nd solution: Count on the basis of available UL slot
The main motivation of second solution is to guarantee the configured number of repetition, especially for TDD. Also, for FDD, since the number of configured consecutive slots is same with the number of available UL slot, it seems these solutions are equivalent in terms of the number of actual repetition. Hence, the solution can be applied for FDD. Therefore, it is quite natural that second solution is applied for both FDD and TDD. 
Proposal 1: The method of counting on the basis of available UL slot is applied for both FDD and TDD.

The potential drawback of increasing maximum number of repetition and counting on the basis of available UL slot is that overall time duration for single TB transmission is increased. It could be a tradeoff between spectral efficiency and coverage enhancement. So, if it is possible to fulfil expected coverage enhancement during PUSCH repetition duration by using less occasions (i.e., less number of slot for PUSCH transmission) than indicated number of repetition, ‘early stop of PUSCH repetition’ can be an good solution in terms of resource utilization efficiency and UE power saving. In this sense, it needs to be discussed whether/how to indicate early stop of PUSCH repetition before UE transmits PUSCH at last occasion. Also, as solutions for early stop indication, followings can be considered.
· Indication in DCI (e.g. New Data Indication and HARQ process ID)
· Introduction of maximum time duration for PUSCH repetition 
· Dynamic indication of number of PUSCH repetition in addition to semi-static configuration

Proposal 2: Discuss whether indication of early stop of PUSCH repetition is necessary or not.

Conclusion
In this contribution, we discussed on enhancement of PUSCH repetition type A. From the discussion, we provide following proposals.
Proposal 1: The method of counting on the basis of available UL slot is applied for both FDD and TDD. 
Proposal 2: Discuss whether indication of early stop of PUSCH repetition is necessary or not.
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