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Introduction
In this document we discuss how the LC/CE UE determines how many repetitions to use to send the PUCCH HARQ feedback for message 4.  
Discussion
The table below summarises our understanding of how the UE/network determines the number of repetitions for each of the various messages that form the random access procedure. At present, we feel there is no clear description of how the UE determines the number of repetitions it should apply for PUCCH HARQ feedback in support of message 4.  

	Message
	Number of repetitions

	Message 1:  PRACH Preamble
	SIB2  numRepetitionPerPreambleAttempt-r13

	Message 2:  PRACH Response 
MPDCCH
	Different repetitions upto a max. defined by SIB2  mpdcch-NumRepetition

	Message 2:  PRACH Response 
PDSCH
	Msg2 MPDCCH DCI  Repetition Number*

*2/3 bit indicator to select which #transmissions for PDSCH from a subset defined by SIB2 “pdsch-maxNumRepetitionCEmodeA/B”

	Message 3:  RRC Connection Request PUSCH
	RAR UL Grant Number of repetitions for Msg3*

*2/3 bit indicator to select which #transmissions for PUSCH from a subset signaled in SIB2 by “pusch-maxNumRepetitionCEmodeA/B”

	Message 3: RRC Connection Setup /
 HARQ Feedback 
MPDCCH
	Same as Message 2 PRACH Response MPDCCH

	Message 4:  RRC Connection Setup 
PDSCH
	Msg3 MPDCCH DCI  Repetition Number*

*2/3 bit indicator to select which #transmissions for PDSCH from a subset defined by SIB2 “pdsch-maxNumRepetitionCEmodeA/B”

	Message 4:  HARQ Feedback PUCCH
	Not yet defined


Table 1: #Transmissions for different Random Access Message
The simplest method to resolve this issue would be to reuse the number of repetitions used for message 3 (sent on the PUSCH) for the Message 4 HARQ feedback (sent on the PUCCH).  However given differences in the PUSCH and PUCCH link budgets, it is not clear whether an additional offset (e.g. fixed the next lowest level of repetition) is required to modify the number of repetitions for message 3 on PUSCH to obtain the number of repetitions to use for message 4 HARQ feedback on the PUCCH. 
Proposal 1:  RAN1 is requested to clarify how the LC/CE UE determines how many transmissions to use to support the PUCCH HARQ feedback for message 4.  2 options are presented below:
Option A: 	The number of repetitions used by the LC/CE UE to send Message 4 HARQ feedback on the PUCCH, is equal to the number of repetitions used to send message 3 on the PUSCH.
Option B: 	The number of repetitions used by the LC/CE UE to send Message 4 HARQ feedback on the PUCCH, is offset by a fixed relationship (e.g. the next lowest repetition level) from the number of repetitions used to send message 3 on the PUSCH.

Conclusions
In this document we discussed the need to clarify how the LC/CE UE determines how many repetitions to use to send the PUCCH HARQ feedback for message 4.   Below is our proposal for RAN1 to consider.
Proposal 1:  RAN1 is requested to clarify how the LC/CE UE determines how many transmissions to use to support the PUCCH HARQ feedback for message 4.  2 options are presented below:
Option A: 	The number of repetitions used by the LC/CE UE to send Message 4 HARQ feedback on the PUCCH, is equal to the number of repetitions used to send message 3 on the PUSCH.
Option B: 	The number of repetitions used by the LC/CE UE to send Message 4 HARQ feedback on the PUCCH, is offset by a fixed relationship (e.g. the next lowest repetition level) from the number of repetitions used to send message 3 on the PUSCH.
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