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Introduction
In this contribution, we present our view on the needed signalling for transparent MPR reduction scheme.  
Discussion
[bookmark: _Ref115159812]UE Capability and RRC IE
According to RAN4 chairmen email, RAN2 needs to collect the UE capability for different feature in November meeting. Therefore, what UE capability is needed in coverage enhancement should be decided in the meeting. 
RAN plenary has agreement below:
· No RAN1 specification impact is expected for MPR/PAR reduction in Rel-18 UL Coverage WI
· RAN4 will define new optional requirements in the form of at least MPR reduction suitable for a transparent scheme (such as FDSS) that have no RAN1 specification impact
As the agreement is to define the optional requirements, in our understanding, it could mean that it is optional feature that UE supports the transparent schemes. Compared with the Rel-15 Pi/2 BPSK power boosting feature, which is conditional mandatory feature, this decision is different than Rel-15 Pi/2 BPSK.  As such, UE needs to report capability to network if UE support the transparent scheme. Such capability is defined to meet the additional RF requirement in RAN4 specification. For comparison,  the below capability is specified for Rel-15 Pi/2 BPSK:
	powerBoosting-pi2BPSK
Indicates whether UE supports power boosting for pi/2 BPSK, when applicable as defined in 6.2 of TS 38.101-1 [2] v16.9.0. It is mandatory with capability signalling. This capability is not applicable to IAB-MT.
	Band
	CY
	TDD only
	FR1 only



In 38.331, below IE is specified to control the power boosting from network using RRC IE.
[bookmark: _Hlk149322328]powerBoostPi2BPSK
If this field is set to true, the UE determines the maximum output power for PUCCH/PUSCH transmissions that use pi/2 BPSK modulation according to TS 38.101-1 [15], clause 6.2.4.
In WF [1], it is also agreed the power boosting is under network control and as such the RRC IE should be specified also for power boosting in Rel-18.
<Agreement>: 
-	Power boosting for QPSK is available under network control. A new UE capability is assumed for transparent power boosting for QPSK.  
	- FFS if the same boosting can be applied for 2/pi BPSK with FDSS shall also be available under network control. The assumption is that legacy power boosting for 2/pi BPSK is not changed, and this is added to the QPSK new capability.  
	- FFS if this new capability is a single capability or there will be independent capabilities for e.g. power boosting alone or with FDSS.
[bookmark: _Ref149826710]RRC IE configuring UE power boosting together with UE power boosting capability should be defined in Rel-18.
In WF, also there is discussion whether the Pi/2 BPSK should be supported under the same power boosting performance as the QPSK. In our opinion, as SNR operating point is lower for BPSK than QPSK, there is benefit on coverage if BPSK would be supported in the UE capability. As the motivation for such proposal is originated from the design limitation on PA power boosting so we are fine to add this modulation scheme together with QPSK power boosting in Rel-18. 
[bookmark: _Ref149826718]Define one Rel-18 capability for power boosting, for Pi/2 BPSK and QPSK power boosting.
We believe this is useful when Rel-15 BPSK power boosting is not supported by UE but the Rel-18 power boosting is supported due to more conservative power boosting and design friendly approach. In such case, the network can still schedule the BPSK power boosting when needed. In the case where both Rel-15 BPSK power boosting and Rel-18 BPSK power boosting are supported, RAN2 needs to design signalling in a way to differentiate the expected BPSK power boosting, namely either according to Rel-18 power boosting or Rel-15 BPSK power boosting. For example, UE can not always differentiate whether to apply Rel-18 or Rel-15 BPSK power boosting by examining the DutyCycle. For example,as the DutyCycle condition for Rel-15 is less than 40% but Rel-18 is less than 80%, so if the scheduled transmitted symbol is between 40% and 80%, UE can apply Rel-18 power boosting but if dutyCycle is below 40%, UE can apply either Rel-15 power boosting or Rel-18 power boosting, this gives uncertain power boosting performance from UE side.  Because of this, the RRC IE should be designed separately for QPSK power boosting and BPSK power boosting to avoid such ambiguity both at network operation and testing. In this way, network can choose which BPSK boosting is enabled and expected.
[bookmark: _Ref149826726]Differentiate the BPSK power boosting and QPSK power boosting in RRC signalling for Rel-18.
[bookmark: _Ref142140937]For FFS in WF for independent capability with or without FDSS, we do not think it is necessary to define two separate capabilities when FDSS is used or not. Such differentiation can be done implicitly by specifying different power boosting performance with different RB region, e.g inner RB without FDSS and outer RB allocation with FDSS. As the transparent scheme implies, the network does not need to know whether FDSS is applied. From testing perspective, this can depend on the RB region used.
[bookmark: _Ref149826735]No need to separate the capability with FDSS or without.
In the capability definition, there is also a field to define whether it is mandatory or optional feature, which can refer to RAN decision. As the power boosting framework is generic to both TDD and FDD, so FDD-TDD DIFF is no. 
[bookmark: _Ref149826743]Send LS to RAN2 to add a new capability for UE and RRC IE to support transparent scheme in Rel-18 with text below:
        Below capability is agreed to be added in Rel-18:

	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	[powerBoosting-pi2BPSKQPSK-Rel-18]
Indicates whether UE supports power boosting for pi/2 BPSK and QPSK, when applicable as defined in 6.2 of TS 38.101-1 [2] v18.3.0. 
	Band
	NO
	NO 
	FR1 only



Additionally, RAN4 agrees to enable/disable the Rel-18 power boosting with RRC signalling and agree to add separate two RRC IE, [powerBoostPi2BPSK-Rel-18] for BPSK power boosting and [powerBoostQPSK-Rel-18]  for QPSK power boosting. The IE powerBoostPi2BPSK and the new IE for [powerBoostPi2BPSK-Rel-18] should not be configured simultaneously.

[bookmark: _Ref142141014]
Conclusions
In this contribution, we present our view on the needed signaling with below observations and proposals:
Observation 1 RRC IE configuring UE power boosting together with UE power boosting capability should be defined in Rel-18.
Proposal-1: Define one Rel-18 capability for power boosting, for Pi/2 BPSK and QPSK power boosting.
Proposal-2: Differentiate the BPSK power boosting and QPSK power boosting in RRC signalling for Rel-18.
Proposal-3: No need to separate the capability with FDSS or without.
Proposal-4: Send LS to RAN2 to add a new capability for UE and RRC IE to support transparent scheme in Rel-18 with text below:
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1. Overall Description: 
RAN4 agree that capabilities below are to be added in Rel-18:

	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	[powerBoosting-pi2BPSKQPSK-Rel18]
Indicates whether UE supports power boosting for pi/2 BPSK and QPSK, when applicable as defined in 6.2 of TS 38.101-1 [2] v18.3.0. 
	Band
	NO
	NO 
	FR1 only



Additionally, RAN4 agrees to enable/disable the Rel-18 power boosting with RRC signalling and agree to add two separate RRC IEs, [powerBoostPiBPSK-Rel18] for BPSK power boosting and [powerBoostPiQPSK-Rel18]  for QPSK power boosting. The IE powerBoostPi2BPSK and new IE for [powerBoostPiBPSK-Rel18] should not be configured simultaneously.


2. Actions:
To RAN WG1/WG2 group.
ACTION: 	no action needed.

3. References:

4. Date of Next TSG-RAN WG4 Meetings:
TSG RAN WG4 Meeting #110		Feb 26 – March 01, 2024					Athens
TSG RAN WG4 Meeting #110bis		April 15 – April 19, 2024					China

