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1.	Introduction
For Rel-16 [1], it was identified that an FR2 UE’s transmit power capability could be increased if IBE requirements were relaxed (‘power boost (IBE)’). Technical boundaries constraining power boost (IBE) were discussed in RAN4 [2], [5], [6]. We also presented some confirming experimental data in [3]. Based on good convergence among supporting companies, it was decided to pursue this feature as an optional one. In this contribution we present a proposal for how power boost (IBE) can be incorporated into the standard.
2. 	Discussion 
The starting point for this contribution is the set of agreements made in [4]:
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Multiple sources have presented data supporting feasibility of power boost with good commonality in feasible power boost value:
1. [3]: UE power boost shall be 1 dB under conditions of suspended IBE requirement
2. [6]: QPSK ~1 or more, shaped PI/2 PBSK no boost. Boosting allocations can be same as the proposed new FR2 0 dB MPR range
3. [5]: For QPSK DFT-S-OFDM RB allocations which are eligible to the new 0 dB MPR Region 1 contour [1], the 1dB power boosting proposed in [(2)] seems to be feasible
Observation 1: There is good alignment on both, the proposed boost value and the set of applicable waveforms. 
We proceed with constructing the framework proposal for this optional feature based on consensus above.
2.1 	Signalling framework 
Being an optional capability by agreement, the UE would need a bit to convey capability to the network, its ability to support power boost (IBE). For the sake of handling this bit in this contribution, we will refer to it as ‘UEpowerboostIBE’.
There would also need to be network initiated signalling, by agreement above, to convey to the UE when it may enter power boost (IBE) mode. Now, this decision may be made in real time based on usage scenario, or can be made semi-statically based on scheduler design. Further granularity may exist based on network preference to extend this capability to RACH. The information element, called ‘suspendIBE’ in this contribution, may need to be signalled through SIB, RRC or MAC-CE depending on network design:
1. SIB resident: Broadcast to all UEs. It could take on three values:
a. No boost
b. Boost for RACH only, for supporting UEs. Note that DFT-s-QPSK MPR applies for RACH
c. Boost for all qualifying UL transmissions, for supporting UEs
2. RRC resident: UE-specific message for cases where it is known semi-statically when boosting can be utilized, due to scheduler design. The [suspendIBE] message would only be sent to UEs that declare [UEpowerboostIBE]
3. MAC-CE resident: UE-specific message based on real time usage scenario and scheduler flexibility. The [suspendIBE] message would only be sent to UEs that declare [UEpowerboostIBE]. We however feel that this level of flexibility may go unused, since more static considerations like deployment type and services on a given channel may dominate
For required network flexibility, we propose:
Proposal 1: The network-initiated signal to commence operation under [suspendIBE] conditions shall be SIB- and RRC-resident
2.2 	Framework in TS 38.101-2 
In [2] we had proposed two options for the framework, reproduced in the annex for convenient reference. Based on FR1 precedent and at least one company referencing the same [6], we propose to focus on option 2. The changes per option 2 are limited to section 6.2.4 (configured power) of TS 38.101-2 and are shown in figure 2.1-1. DPIBE represents the boost value and carries the value of 1.0 (dB) per RAN4 consensus among supporting companies.
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Figure 2.1-1: Changes to TS38.101-2 to enable power boost (IBE)
Proposal 2: Introduce DPIBE to the configured power inequality as shown below:
[bookmark: _Hlk36570999]PPowerclass + DPIBE – MAX(MAX(MPRf,c, A- MPRf,c,) + ΔMBP,n, P-MPRf,c) – MAX{T(MAX(MPRf,c, A- MPRf,c,)), T(P-MPRf,c)} ≤ PUMAX,f,c ≤ EIRPmax
where DPIBE is 1.0 when all 3 conditions are met, 0.0 otherwise:
1. UE declares support for [UEpowerboostIBE] 
2. [bookmark: _Hlk36571523]UL transmission has MPRf,c = 0, excluding Pi/2 BPSK 
3. the network configures the UE to operate with [suspendIBE] 
For completeness, the change above must be accompanied by a similar set of conditions to suspend IBE requirements. The feature dCR [8] captures all the necessary details in specification format.
3.	Conclusion
To enable power boosting in exchange for suspended IBE requirements, we propose:
Signalling:
Proposal 1: The network-initiated signal to commence operation under [suspendIBE] conditions shall be SIB and RRC resident
Core Requirements:
Proposal 2: Introduce DPIBE to the configured power inequality as shown below:
PPowerclass + DPIBE – MAX(MAX(MPRf,c, A- MPRf,c,) + ΔMBP,n, P-MPRf,c) – MAX{T(MAX(MPRf,c, A- MPRf,c,)), T(P-MPRf,c)} ≤ PUMAX,f,c ≤ EIRPmax
where DPIBE is 1.0 when all 3 conditions below are met, 0.0 otherwise:
1. UE declares support for [UEpowerboostIBE] 
2. UL transmission has MPRf,c = 0, excluding Pi/2 BPSK 
3. the network configures the UE to operate with [suspendIBE] 
A draft LS [7] captures the information needed to convey the power boost framework to RAN2. The feature CR [8] captures the changes in the standard to implement the proposals above.
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5.	Annex
Two proposals were mooted in [2] for framework to implement power boost:
Option 2 has an important advantage of having a precedent in FR1.
	
	Option 1
	Option 2

	Description
	All EIRP requirements are corrected upward by PIBE dB, and all MPRs increased by PIBE also, to maintain parity with rel. 15 requirements. When gNB indicates compliance with IBE mask is not necessary, MPR for IBE limited waveforms are decreased back to 0
	Add correction to Ppowerclass in configured power equation

	Advantages
	Power Boost value is clearly captured in power class definition section
	Precedent in FR1 (power boost for pi/2 BPSK)
Compact

	Disadvantage
	Power Class definitions change from rel.15 to rel. 16. 

	Power boost is hidden in configured power section, clarity of standard is affected

	Sections Changed
	6.2.1, 6.2.2
	6.2.4

	Implementation Example
	See section 6

	See section 7
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* UE Tx power boost in exchange for IBE relaxation shall be an optional
capability for rel-16 FR2 Ues

* The network controls when a supporting UE shall boost its Tx power by
not meeting the in-band emission requirements.
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6.2.4 Configured transmitted power

The UE can configure its maximum output power. The configured UE maximum output power Peygaxzc for carrier f of
a serving cell ¢ is defined as that available to the reference point of a given transmitter branch that corresponds to the
reference point of the higher-layer filtered RSRP measurement as specified in TS 38.215 [11].

The configured UE maximum output power Peygsx.s. for carrier fof a serving cell  shall be set such that the
corresponding measured peak EIRP Puyax £ is within the following bounds

Powerctass + APmE~ MAX(MAX(MPR;, A- MPRsc.) + AMBe,,, P-MPR¢.) — MAX {T(MAX(MPRsc. A- MPRq.)). T(P-
MPR:e)} < Ponaxse < EIRPaax

while the corresponding measured total radiated power Pryax.sc is bounded by
Pryaxce < TRPoa

with Peowerctss the UE power class as specified in sub-clause 6.2.1, EIRPax the applicable maximum EIRP as specified
in sub-clause 6.2.1, MPRy as specified in sub-clause 6.2.2 , A-MPRq as specified in sub-clause 6.2.3, AMBz., the peak
EIRP relaxation as specified in clause 6.2.1, and TRPpax the maximum TRP for the UE power class as specified in sub-
clause 6.2.1. APz is 1.0 dB if UE declares support for [UEpowerboost/BE], UL transmission excluding Pi/2 BPSK is
such that MPR¢.= 0 and the network configures the UE to operate with [suspendIBE], otherwise APz is 0.0 dB.




