[bookmark: _Hlk514061252]3GPP TSG-RAN WG4 Meeting #101Bis-e	R4-2200343
Jan 2022

Title:	OFF power requirement for the gap in TX on case

Source:	Qualcomm Incorporated

Agenda item:	6.18.2.1
Release:	Rel-17
Work Item:	NR_cov_enh
Responsible WG:	RAN1

Document for:	Approval
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:· [bookmark: OLE_LINK155]On off power less than 1ms gap, down select  
· Option 1: RAN4 do not introduce new transmit off power. 
· i.e. no requirement applies during the gap.
· Option 2: The existing OFF power level of -50dBm apply for less than 1 ms. 
· FFS whether to and how to introduce measurement uncertainty.



In this paper we discussion further the two options. 
2. 	Discussion
2.1	Discussion on option 2: OFF power requirement 
In [19] we discussed the principle of how the current UE operates and UE may momentarily violate the OFF power for short period of time and still be compliant with the defined OFF power requirement with measurement period of 1 msec. We made a proposal that if a requirement is defined for shorter period of time, it should be different dBm value than the current OFF power requirement of -50 dBm / transmission bandwidth configuration in MHz.
Proposal 1: If OFF power measurement period is made shorter, the dBm value for OFF power should be relaxed. 
The value of minimum power is in Table 6.3.1-1 and for smaller channel BW it is -40 dBm / channel BW dependent bandwidth. 
The OFF power for JCE gap between two slots in the same bundle can be either -40 dBm or then some value in between the OFF power and minimum power. 
The measurement period should also be defined. The maximum gap length is 13 symbols and one straight forward way is to define it for 11 symbols excluding the transient periods on both ends of the gap. 
2.2	Discussion on option 1: no new requirement for OFF power
The transient period is reserved for the UE to start the TX and ramp up the power to the right level during which UE may output some poor transmit signal quality.  The premise of DMRS bundling was that UE would keep its TX and by doing it UE would have consistent phase and amplitude behaviour between the bundled slots and channel estimate can be reused and therefore receiver can received with same throughput under worse system SINR. It is little counter intuitive to specify OFF power requirement in between the slots in the bundle if the original intention was to keep the UE TX on between the slots.
Observation: defining OFF power for the gap between the slots in the same bundle is conflicting with the premise of DMRS bundling work where the assumption was to keep the TX in ON state between the slots in the same bundle
Despite the requirement can be set but it is not clear what is the benefit of this new requirement for the system. It will put new constraints to the UE implementation. 
Proposal 2: No new OFF power requirement is defined from this WI. 
Conclusion
We discussed the OFF power requirement in the gap between two slots part of the same bundle and made the following observations and proposals:
Proposal 1: If OFF power measurement period is made shorter, the dBm value for OFF power should be relaxed. 
Observation: defining OFF power for the gap between the slots in the same bundle is conflicting with the premise of DMRS bundling work where the assumption was to keep the TX in ON state between the slots in the same bundle
Proposal 2: No new OFF power requirement is defined from this WI. 
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