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Introduction
[bookmark: _GoBack]In the RAN4#90 meeting, a significant effort was made to discuss and resolve the question of transmit ON/OFF time mask applicability. In the following we want to re-iterate the arguments presented in favour of not taking the transmit ON/OFF time mask into account and give our opinion on their validity.
Independent from the discussions in RAN4#90, it has come to our attention that the current NR PUCCH demodulation requirements, as they are captured in the specifications, are not clear on the system parameters pucch-GroupHopping and hoppingId, which are required to align the tests of these requirements.
In this contribution we provide our views on the transition period applicability, the missing system parameters, and multi-slot PUCCH.


ON/OFF time mask transition period applicability
In the RAN4#90 meeting, a significant effort was made to discuss and resolve the question of transmit ON/OFF time mask applicability, which was highlighted already in [1]:
	What we need to address for feature 4-1 is whether enough demodulation performance of some PUCCH formats could be kept or not when assuming 120kHz SCS and frequency (RB) hopping. In TS38.101-2, the transition period is allowed in case of RB hopping as follows:
	6.3.3.1            General
The transmit ON/OFF time mask defines the transient period(s) allowed
-     between transmit OFF power and transmit ON power symbols (transmit ON/OFF)
-     between continuous ON-power transmissions when power change or RB hopping is applied.
In case of RB hopping, transition period is shared symmetrically.






The discussions included experts from the RF sessions and ended with the following agreement in [2]:
	Time Mask for PUCCH
· Background
· Further investigation is need to check the performance impact due to the time mask under the frequency hopping enabled.
· Whether frequency hopping is needed considering the time mask impact to the PUCCH performances.
· Agreement
· With the frequency hopping configuration which has been chosen for the demodulation simulation, no additional impairment for the impact of transient period need to be introduced: there is no power change and so no transient period is needed in between symbols.



The main argument for the above agreement was the RF expert opinion that the transition period is only applicable when the power level or power reduction (MPR) changes during the RB hopping. The way that RB hopping is defined in the current PUCCH performance requirements, the RB allocation changes from the [x] lowest PRBs of the CC to the [x] highest PRBs of the CC. This change is symmetric to the CC centre and an “outer allocation”, thus, it does not introduce power level or power reduction changes.
Following this argument, the agreement of not taking the transition period into account for the currently defined test cases, makes sense, but its implication for PUCCH demodulation requirements, contradicts the text in TS 38.101-2 [3] section 6.3.3.1.
The agreement of not taking the transition period into account for the currently defined test cases, makes sense, but its implication for PUCCH demodulation requirements, contradicts the text in TS 38.101-2 [3] section 6.3.3.1.


System parameters for PUCCH hopping
The hoppingId has already been explicitly agreed upon in [4]:
	· Hopping
· Intra-slot frequency hopping: enable
· startingPRB = 0
· secondHopPRB = the largest PRB index – nrofPRBs 
· hoppingId = 0



However, this information has not been captured in the specification text and its value does not default to “0”.
RAN4 to consider capturing hoppingId=0 in the specification test parameter tables.

Furthermore, it does not seem like the system parameter pucch-GroupHopping was previously explicitly discussed in the NR BS demodulation session. Since the BS demodulation test cases are currently single cell only, the inter-cell PUCCH sequence interference is not an issue and pucch-GroupHopping should be "neither".
RAN4 to consider capturing pucch-GroupHopping= neither in the specification test parameter tables.


Multi-slot PUCCH hopping
In [5] the following open issue was captured:
	Frequency hopping
· Option 1: Inter-slot frequency hopping enabled and intra-slot frequency hopping disabled
· Option 2: both intra and inter slot frequency hopping are disabled
Notes: If inter-slot frequency hopping enable, intra-slot frequency hop[p]ing must be disabled according to TS 38.213, or if inter-slot frequency hop[p]ing is disabled, intra-slot frequency hopping can be either enabled or disabled.



In our option, the optional RRC parameter interslotFrequencyHopping should not be set, i.e., inter-slot frequency hopping should be disabled, and intra-slot frequency hopping should be enabled. This would allow for matching the setup of single slot PUCCH and reduce test mode implementation load.
Furthermore, this should also avoid further issues with transition periods.
RAN4 to consider disabling inter-slot frequency hopping and enabling intra-slot frequency hopping for multi-slot PUCCH.


Conclusion
In this contribution we have provided our views on the transition period applicability, the missing system parameters, and multi-slot PUCCH. We have made the following proposals and observations.
Transition period applicability:
1. The agreement of not taking the transition period into account for the currently defined test cases, makes sense, but its implication for PUCCH demodulation requirements, contradicts the text in TS 38.101-2 [3] section 6.3.3.1.

System parameters for PUCCH hopping:
1. RAN4 to consider capturing hoppingId=0 in the specification test parameter tables.
RAN4 to consider capturing pucch-GroupHopping= neither in the specification test parameter tables.

Multi-slot PUCCH hopping:
RAN4 to consider disabling inter-slot frequency hopping and enabling intra-slot frequency hopping for multi-slot PUCCH.
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