3GPP TSG-RAN WG4 Meeting #95-e                                              R4-2006800                                                                                                  
Electronic Meeting, 25th May– 5th June, 2020
	
Source:        Samsung
Title:           Further discusion on IAB-MT transmiter RF requirement 
Agenda:        6.5.2.2.1
Document for:  Approval
Introduction
For IAB-MT transmitter RF requirement, there were quite a lot progress in past 2 e-meeting circles.[1][2][3] However, there are still many remaining issues expecting for further study. This contribution provides views on
· Maximum power related requirement 
· Dynamic range
· Unwanted emission 
Discussion 
In Nov year, the CR to TS38.213 on introduction of IAB was agreed in [4] with indication that “Throughout this specification, unless otherwise noted, statements using the term “UE” in clauses 4 through 13 are equally applicable to the IAB-node MT of an IAB node. “ Hence the IAB-MT the UL power control defined in TS38.213 should be applied as well. For PUSCH, PUCCH SRS and PRACH IAB-MT shall determine the output power based on corresponding formula on each PHY channel and SRS as below: 
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Observation 1: The UL transmission power level of IAB-MT shall follow the same behavior as UE as defined in TS28.213
Observation 2: Pcmax is address in each formula to determine the UL transmitted power

Based on above observations, we believe that certain mechanism should be introduced to ensure the Parent IAB and/or Donor gNB aware the power capability of Child IAB-MT as basic operating point. And the MRP/AMPR should be still allowed at least for Local Area IAB-MT class. Furthermore, Pcmax should be defined accordingly. Considering limited time left for this Rel-16 WI, it is proposed to reuse corresponding UE requirement as baseline. But anyway to define the power reduction is allowed but is not mandatory for IAB-MT to have. Hence there is no additional burden/effort requested for IAB-MT, including Wide Area IAB-MT class, of which the power reduction may not be requested. 
Proposal 1: 3GPP should enable the mechanism to make Parent IAB and Donor gNB aware the power capability of Child IAB-MT.
Proposal 2: Pcmax shall be defined for IAB-MT
Proposal 3: UE-liked Pcmax definition associated with MPR/AMPR should be taken as starting point for IAB-MT definition.

Furthermore, according to outcome on PHY IAB-MT feature discussion captured in [5] the working assumption for FG”8-3 Basic power control operation” is mandatory at least for Wide Area IAB-MT. Hence Basic power control operation is expected to be still mandatory feature for IAB-MT at least for Wide Area Class. 
From system performance perspective, power control is also necessary to maintain a specific link level and to control inter-cell interference according to co-existence study. In open loop power control, it’s assumed that IAB-MT can determine its output power level based on P0 and PL estimated by IAB-MT reception. With the capability of closed loop power control BS will assume that IAB-MT can adjust it output power according to BS command based on monitoring the UL link quality. 
	8-3
	Basic power control operation
	1) Accumulated power control mode for closed loop
2) 1 TPC command loop for PUSCH, PUCCH respectively
3) One or multiple DL RS configured for pathloss estimation
4) One or multiple p0-alpha values configured for open loop PC
5) PUSCH power control 
6) PUCCH power control 
7) PRACH power control
8) SRS power control 
9) PHR


Observation 3: Basic power control operation is expected to be still mandatory feature for IAB-MT at least for Wide Area Class. 
Observation 4: Parent IAB or Donor gNB will assume child IAB-MT can properly configure and adjust its UL output power level. 

Hence it is not seen the use case for IAB-MT to comply with TX total power dynamic range” which is for BS assumed as always equal PSD within DL system channel bandwidth. Rather than this, corresponding UE power control requirement as below should be adopted by IAB-MT at least for Wide Area IAB-MT. 
· Absolute power control
· Relative power control 
· Aggregated power control 

Proposal 4: IAB-MT shall be capable to adjust it output power to maintain backhaul link quality. 
Proposal 5: Below power control requirement for IAB-MT should be defined accordingly to ensure corresponding performance. 
· Absolute power control
· Relative power control 
· Aggregated power control 

Regarding unwanted emission there is no conclusion yet except relative ACLR for FR2. First of all, regarding the absolute ACLR, which is defined for BS to limit the absolute ACLR level in the condition that BS operates at lower output power condition, it is not needed for IAB-MT if the power reduction defined since the ACLR will be tested based on the conditions as well. And regarding the out of band emission immediately outside the assigned channel bandwidth the SEM requirement of UE is suggested to be applied for IAB-MT. And for spurious emission, it is also suggested to take UE emission mask for IAB-MT rather than reuse the two category emission requirement as BS.
Proposal 6: Absolute ACLR is not needed if MRP/AMPR defined for IAB-MT
Proposal 7: UE SEM requirement is suggested to be applied for IAB-MT out of band emission.
Proposal 8: UE spurious emission is suggested to be applied for IAB-MT. 

Conclusion 
The observation and proposal in this contribution are summarized as below:
Observation 1: The UL transmission power level of IAB-MT shall follow the same behavior as UE as defined in TS28.213
Observation 2: Pcmax is address in each formula to determine the UL transmitted power
Proposal 1: 3GPP should enable the mechanism to make Parent IAB and Donor gNB aware the power capability of Child IAB-MT.
Proposal 2: Pcmax shall be defined for IAB-MT
Proposal 3: UE-liked Pcmax definition associated with MPR/AMPR should be taken as starting point for IAB-MT definition
.
Observation 3: Basic power control operation is expected to be still mandatory feature for IAB-MT at least for Wide Area Class. 
Observation 4: Parent IAB or Donor gNB will assume child IAB-MT can properly configure and adjust its UL output power level. 
Proposal 4: IAB-MT shall be capable to adjust it output power to maintain backhaul link quality. 
Proposal 5: Below power control requirement for IAB-MT should be defined accordingly to ensure corresponding performance. 
· Absolute power control
· Relative power control 
· Aggregated power control 

Proposal 6: Absolute ACLR is not needed if MRP/AMPR defined for IAB-MT
Proposal 7: UE SEM requirement is suggested to be applied for IAB-MT out of band emission.
Proposal 8: UE spurious emission is suggested to be applied for IAB-MT. 
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