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1.   Introduction
WF [15] in RAN4#101-e concluded the following agreement for the OFF power requirement in the gap between slots in the same bundle:Issue 1-5-1: What factors determine the maximum duration
· Option 1: The maximum time the UE not adjusting its frequency/time
· Option 2: Phase and power tolerance within the duration
Issue 1-5-3: Whether the maximum duration is dependent on the modulation order of transmission
· No. 
· Note: It has been agreed to only focus on the modulation orders not higher than QPSK.
The length of maximum duration is:
· Option 1: Band specific
· Option 2: FR specific

Down select among the following options once we have the results of the simulations:
· Option 1: Subject to a single maximum duration value.
· The value is defined for a given set of factors which are depends on the conclusion for the other issues under discussion.
· Option 2: Subject to multiple maximum duration value and UE could report the supported value(s)

In this paper we discuss. 
2. 	Discussion
Maximum duration depends on when JCVE still bring benefits in the presence of an implementation with real world impairments or in other words deviations from ideal performance. In this sence the issue 1-5-1 in WF [15] is slightly strange since both option 1 and 2 phenomena impact. But the underlying analysis and criteria how to define maximum duration depend on requirements that need to be agreed. Our proposals has been to allow 1 dB loss of SNR in link simulation for the same throughput because UE non-idealities. We discuss this issue in companion paper [20] and the data in that paper indicates that for fixed value of phase and amplitude degradation, the SNR loss will increase with more slots. Once Ran4 has agreed the requirements for acceptable EVM or phase and amplitude variation, it should be up to the UE to declare its capability. In the Figure 1 we show the SNR degradation with different UE variation values. 
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Figure 1. Increase in required CINR with same phase discontinuity for longer bundles 
This same data is shown in [20] and also we can look at the table 3 from the same source and conclude that the setting a fixed EVM requirement, maximum duration can be defined by UE capability and requirement for the UE. 
Table 3. EVM with 2 dB amplitude variation for DFT-s, X = phase variation
	Bundle length (number of slots)
	X=10 ⁰
	X=20 ⁰

	
	Option 1
	Option 2
	Option 1
	Option 2

	1
	-16.3
	-16.3
	-16.3
	-16.3

	2
	-12.1
	-12.2
	-11.1
	-11.7

	4
	-10.7
	-10.8
	-9.6
	-9.8

	8
	-10.2
	-9.9
	-9.0
	-8.4

	16
	-9.8
	-8.9
	-8.6
	-6.6



Observation: Setting one fixed performance criteria for DMRS bundling independent of number of bundled slots will define how many slots UE can support in one bundle  
Proposal: Maximum duration for the UE is determined by UE meeting the requirements set for DMRS bundling 
Conclusion
We discussed maximum duration of the DMRS bundling and made one observation and one proposal 
Observation: Setting one fixed performance criteria for DMRS bundling independent of number of bundled slots will define how many slots UE can support in one bundle  
Proposal: Maximum duration for the UE is determined by UE meeting the requirements set for DMRS bundling 
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PUSCH DMRS Bundling —-- 1 tx UE, 4 rx gNB, 64 QAM MCS table, MCS 3, 8 repetitions, TDL-C-300 channel,
phase jumps uniformly distributed, no amplitude variation across slots
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