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1 Introduction
In this paper, we present our view on remaining issue for feature of the coverage enhancement according to WF[2].
2 Discussion
In last meeting, the issues are stated as below in WF[2]:
RAN4 further discuss the applicability of the power boosting feature related to CA configuration below:

· Case A: FR1 CA with DL CA combination configured and with a single uplink CC used for transmission.
Issue 1: which applicable power class should be based on for CA configuration

Applicable power class type, configured output power requirements and criteria for the band activated with power boosting for the case

· The power class indication for the single uplink CC, which is the basic to enable power boosting, is subject to the discussion outcome of NR_power_class thread.
Issue 2: MSD impact due the enabling of the power boosting feature for case A
· Proposals

· Option 1: No new MSD requirements due to the Rel-18 power boosting feature will be specified in RAN4 specification. 

· UE will be verified with MSDs defined for the reported power class and corresponding power configurations in current spec

· how to capture this in RAN4 specification is FFS

· Option 2: MSD can be specified after justification of new test cases
· enable combinations which shall be subject to power boost case by case. Basket approach is used similar to the basket approach used for introducing new band combinations. Requirements can be checked.

Also the RAN4 to discuss below cases in chairman notes.
· RAN4 further discuss the applicability of the power boosting feature related to CA configuration below:

· Case B: FR1 inter-band UL CA, at least one indicated band supports the power boosting, where a single CC is used for transmission in each power boosted uplink band.

· Case C: FR1+FR2 UL CA, FR1+FR2 DC, FR1+FR1 DC, power boosting feature is supported in an FR1 NR band, where a single CC is configured in this uplink band.

For Issue 1, WF [3] give further suggestions on the power class issues. As in WF[3], as the PC2 for single CC is mandatory for HPUE and the power boosting feature applies both PC3 and PC2, the power boosting feature appliance for single CC UL for DL CA only case should not be excluded. The power class which the power boosting feature should be based is up to the indicated power class by UE. Therefore, the power boosting feature can be parallel discussed with the NR power class issue.
Observation 1 The power class which the power boosting feature should be based on is up to the indicated power class by UE.
Sub-topic 1-1: DL CA configured with single carrier UL
Agreements: For HPUE consider following options:
· Option 1: UE shall mandatorily meet ue-PowerClass at least for up to PC2, FFS for PC1.5

· Option 2: support up to highest specified single carrier power class is optional, based on UE capability indication and not restricted by notes in clause 5.5A

· For both options

· Focus on Pcmax impact in RAN4#111

· Strive to update specification from rel-17

· the relation to the table notes in clause 5.5A is also considered.

· Further consider output power for refsens and MSD requirements

For issue 2, to enable the power boosting feature [41-2] and [41-3] support for inter-band UL CA, the additional IE higherPowerLimit-r17 is a prerequisite as it is defined in TS 38.306 below

higherPowerLimit-r17

Indicates whether UE supports increase in maximum output power above the power class indication for inter-band UL CA and NR-DC band combinations as defined in clause 6.2A of TS 38.101-1 [2].
So with this, the power of aggregated CCs can be increased when a UE supports also support the capability of [powerBoostTSRel18] or [powerBoostRel18].

When the power is boosted, there may be additional impact for MSD of one CA configuration. We think there is no need to consider the further MSD degradation caused by power booting feature, as the network may focus on the coverage of the uplink and not the downlink. Therefore, it will be up to network to configure the power boosting feature in the uplink or not. On top of this, there is no additional MSD considered when feature of higherPowerLimit-r17 is added into the specification. The legacy hardware is targeted for higherPowerlimit feature and this is the same for power boosting feature.
Observation 2 The network may decide whether to configure power boosting in the uplink by observing if the uplink is a coverage bottleneck. 

Observation 3 HigherPowerLimit feature does not consider the additional MSD.

Proposal-1: No need to consider MSD impact when network enable the power boosting feature.

We think case B and C on power boosting feature support should also be considered in Rel-18. Networks typically try to maximize the achievable bitrate, taking the capabilities of the UE and gNB into account.  This often leads to maximizing the number of carriers and MIMO layers first, and then considering additional features.  If UE supports the power boosting in CA/DC configuration, the power boosting feature can be enabled also in the CA or DC configuration which increasing the usefulness of this power in the field. The effort to enable the power feature support on case  B and C is not big by analyzing the specification impact . A draft CR [6] also provided in this meeting. RAN4 should strive to complete the power boosting feature with a reasonable effort.
Proposal-2: Support the power boosting feature also in case B and case C.
For FR1+ FR1 DC case, this includes the case for NE-DC or EN-DC. NE-DC only have PC3 while EN-DC has PC2 configuration, as higherPowerlimit IE does not apply to EN-DC power class, therefore, the power boosting still be capped by the power class of EN/NE-DC for FR1 + FR1 DC case , power boosting feature cannot apply for now.

Observation 4   for NE-DC and EN-DC for FR1 + FR1 DC case , power boosting feature cannot apply for now
If RAN4 would agree with the above cases support for power boosting, consider an LS to RAN2 to correct the previous capability, possibly in the RAN4 feature list.
Proposal-3: Consider an LS to RAN2 with a further update on the feature list as shown below:

	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	powerBoostRel18
	41-2
	Power boosting for DFT-s-OFDM pi/2 BPSK and QPSK transmissions without modified spectrum flatness requirement 
	1. Support of UE power boosting for DFT-s-OFDM pi/2 BPSK and QPSK without modified spectrum flatness requirement for PC3 and PC2 MPR reduction, when applicable as defined in 6.2 of TS 38.101-1.The power boosting is only enabled when signalled via RCC powerBoostPi2BPSKRel18 for BPSK and powerBoostQPSKRel18 for QPSK
	1-6, 1-7


	Yes
	N/A
	UE cannot power boost without modified spectrum flatness requirement
	Per FS
	NO
	FR1 only
	N/A
	Apart from the feature support for the single band band combination where single CC is configured in this band.

This feature is applicable to the following multiple carrier scenarios in addition to single carrier scenarios:

Case A: FR1 inter-band DL CA with a single uplink CC configured.

Case B: FR1 inter-band UL CA, where at least one indicated band supports the power boosting, where a single CC is configured in each power boosted uplink band.

Case C: FR1+FR2 UL CA, FR1+FR2 DC, and FR1+FR1 DC, the power boosting feature is supported in an FR1 NR band, where a single CC is configured in this uplink band 


	Optional with capability signalling

	powerBoostTthe SRel18
	42-3
	Power boosting for DFT-s-OFDM pi/2 BPSK and QPSK transmissions with modified spectrum flatness requirement shaping
	1. Support of  UE power boosting for DFT-s-OFDM pi/2 BPSK and QPSK with modified spectrum flatness requirement for PC3 and PC2 MPR reduction, when applicable as defined in 6.2 of TS 38.101-1. The power boosting is only enabled when signalled via RCC powerBoostPi2BPSKRel18 for BPSK and powerBoostQPSKRel18 for QPSK
	1-6, 1-7
	Yes
	N/A
	UE cannot power boost with modified spectrum flatness requirement
	Per FS
	NO
	FR1 only
	N/A
	Apart from the feature support for the single band band combination where single CC is configured in this band.

This feature is applicable to following multiple carrier scenarios in addition to single carrier scenarios:

Case A: FR1 inter-band DL CA with a single uplink CC configured.

Case B: FR1 inter-band UL CA , where at least one indicated band supports the power boosting, where single CC is configured in each power boosted uplink band.

Case C: FR1+FR2 UL CA, FR1+FR2 DC, and FR1+FR1 DC, the power boosting feature is supported in an FR1 NR band, where a single CC is configured in this uplink band 


	Optional with capability signalling


3 Conclusions

In this contribution, In this paper, we present our view on the feature of coverage enhancement:
Observation 1 The power class which the power boosting feature should be based on is up to the indicated power class by UE.
Observation 2 The network may decide whether to configure power boosting in the uplink by observing if the uplink is a coverage bottleneck.
Observation 3 HigherPowerLimit feature does not consider the additional MSD.
Observation 4 for NE-DC and EN-DC for FR1 + FR1 DC case , power boosting feature cannot apply for now
Proposal-1: No need to consider MSD impact when network enable the power boosting feature.
Proposal-2: Support the power boosting feature also in case B and case C.
Proposal-3: Consider an LS to RAN2 with a further update on the feature list as shown below:
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