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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In this contribution, we discuss the DMRS bundling related issues related with LS [1] from RAN4. 
2. [bookmark: OLE_LINK6]Discussion
In [1], RAN4 provided Reply LS addressing questions from RAN1 on conditions for DMRS bundling for PUCCH and PUSCH repetitions.
	…
[bookmark: _GoBack]RAN4 confirms the feasibility of phase continuity and power consistency for non-zero un-scheduled gap case for a gap less than 14 symbols when UE is not required to meet the existing off power requirements. Whether new or existing off power requirements for shorter duration than 1 msec as well as the maximum value of X un-scheduled symbols will be introduced are pending on further RAN4 discussions. For the case with other UL channels in between repetitions, at least if the other scheduled signals/channels during the non-zero gap have the same settings in antenna port, occupied PRBs and UL power than the repeated transmission signals/channels, it is feasible to maintain the phase continuity and power consistency across the repetitions. 
…


In the reply LS, RAN4 indicated if the other scheduled signals/channels during the non-zero gap have the same settings in antenna port, occupied PRBs and UL power than the repeated transmission signals/channels, it is feasible to maintain the phase continuity and power consistency across the repetitions. 
However, the UL transmissions can be configured with different waveforms. For example, SRS can be transmitted in between the PUCCH/PUSCH repetitions, and PUCCH can be transmitted in-between the PUSCH repetitions, or vice versa. Even if the same UL power occupied PRBs and settings in antenna port can be achieved based on NW configuration, there are also some issues which may impact the feasibility of DMRS bundling. In [2], different UL channels/signals may have different MPR requirement for different waveform, as shown in following table.
Table 1: Maximum power reduction (MPR) for power class 3
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 3.51
	≤ 1.21
	≤ 0.21

	
	
	≤ 0.52
	≤ 0.52
	02

	
	QPSK
	≤ 1
	0

	
	16 QAM
	≤ 2
	≤ 1

	
	64 QAM
	≤ 2.5

	
	256 QAM
	≤ 4.5

	CP-OFDM
	QPSK
	≤ 3
	≤ 1.5

	
	16 QAM
	≤ 3
	≤ 2

	
	64 QAM
	≤ 3.5

	
	256 QAM
	≤ 6.5

	Note 1: The allowed MPR for SRS, PUCCH formats 0, 1, 3 and 4, and PRACH shall be as specified for QPSK modulated DFT-s-OFDM of equivalent RB allocation.
Note 2: The allowed MPR for PUCCH format 2 shall be as specified for QPSK modulated CP-OFDM of equivalent RB allocation.


The same power level may not be guaranteed due to different MPR for signals/channels with different waveforms, the feasibility of DMRS bundling of the following cases are also doubtful:
· if PUSCH with CP-OFDM waveform is transmitted in between PUCCH repetitions with PF 1/3/4.
· if PF1/3/4, PRACH or SRS is transmitted in between PUSCH repetitions with CP-OFDM waveforms
[bookmark: PP2]Proposal 1: To confirm with RAN4 that, whether the same waveform of other scheduled signals/channels during the non-zero gap, is also one of the conditions to maintain the phase continuity and power consistency across the transmissions/repetitions.
[bookmark: OLE_LINK16]
3. Conclusion
In this contribution, we discussed on RAN4 reply LS on PUCCH and PUSCH repetitions, and we have the following observations and proposals.
Proposal 1: To confirm with RAN4 that, whether the same waveform of other scheduled signals/channels during the non-zero gap, is also one of the conditions to maintain the phase continuity and power consistency across the transmissions/repetitions.
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