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Introduction
This contribution summarizes the documents that are submitted to agenda 8.28.1 for RAN4#108 and it concentrates on the following aspects.
1. [bookmark: _GoBack]Topic #1: CRs to enable higherPowerLimit-r17 for eligible PC3+PC5 CA/DC combinations respectively, including UL intra-band CA
1. Topic #2: Leftovers for the agreed ΔPPowerClass report

Topic #1: CRs to enable higherPowerLimit-r17 for eligible PC3+PC5 CA/DC combinations respectively, including UL intra-band CA
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311040
	Nokia, Nokia Shanghai Bell, Samsung
	Rel-18 CR for TS 38.101-1 to enable higherpowerlimit feature to deal with PC3 uplink inter band CA whose respective power classes are PC3 and PC5 and one of the bands may include intra band UL CA.

	R4-2311041
	Nokia, Nokia Shanghai Bell, Samsung
	Rel-18 CR for TS 38.101-3 to enable higherpowerlimit feature to deal with PC3 uplink inter band EN-DC whose respective power classes are PC3 and PC5 and one of the bands may include intra band UL CA.

	R4-2313629
	MediaTek
	Observation 1: RAN4 specifies requirement in a “feature-wised” way by assuming the feature functions alone, resulting in a set of sub-clauses with different suffix.
Observation 2: A UE satisfying requirements for multiple features does not mean its support of simultaneous operation of these multiple features.
Observation 3: In current RAN4 specs, there is no UL CA configuration introduced with multiple carriers on one of involved multiple bands, thus there is no such band combination where UL consists of both inter-band and intra-band carriers at the same time.
Proposal: RAN4 postpone the discussion on enabling higher power limit for an inter-band CA which consists of intra-band CA component.



Open issues summary
Sub-topic 1-1: CRs to enable higherpowerlimit-r17 for eligible PC3+PC5 combinations of uplink inter-band CA/DC with intra-band UL CA component
Sub-topic description:
In Rel-17, it was assumed only one CC per band for inter-band UL CA during the discussion for higherpowerlimit feature. Thus for the case that PC3+PC5 inter-band UL CA including intra-band UL CA on one band, it should be clarified that the total power limitation is still determined by the power sum of two bands but not by that of all CCs. Proponent provides CR to TS38.101-1 with the intent to fix this issue. Two modifications are excerpted as below: 
#1 for Table 6.2A.1.3-1 UE Power Class for uplink inter-band CA (two bands):
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#2 for sub-clause 6.2A.4.1.3 Configured transmitted power for Inter-band CA:
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For the same issue under EN-DC scenario, proponent also provides CR to TS38.101-3 with the following modifications: 
#1 for Table 6.2B.1.3-1: Maximum output power for inter-band EN-DC (two bands):
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#2 for sub-clause 6.2B.4.1.3	Inter-band EN-DC within FR1:
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On the other hand, there are concerns and proponent thinks that the above discussion for inter-band CA with intra-band CA component should be postponed since till now RAN4 doesn’t acquire such band combination.
Open issues and candidate options before meeting:
Issue 1-1: Whether to agree CR R4-2311040 which is to clarify that the total power under higherpowerlimit feature for PC3+PC5 inter-band UL CA with intra-band UL CA component is determined by the sum of configured power of each band but not by that of each CCs.
· Proposals
· Option 1: Yes. (Nokia, Samsung)
· Option 2: No. (MediaTek)
· In current RAN4 specs, there is no such UL CA configuration.
· Option 3: Others, in case the CR may need further revision.
· Recommended WF
· TBA

Issue 1-2: Whether to agree CR R4-2311041 which is to clarify that the total power under higherpowerlimit feature for PC3+PC5 inter-band EN-DC with intra-band UL CA component is determined by the sum of configured power of each band but not by that of each CCs.
· Proposals
· Option 1: Yes. (Nokia, Samsung)
· Option 2: No. (MediaTek)
· In current RAN4 specs, there is no such UL CA configuration.
· Option 3: Others, in case the CR may need further revision.
· Recommended WF
· TBA


Topic #2: Leftovers for the agreed ΔPPowerClass report
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311045
	Nokia, Nokia Shanghai Bell
	Observation 1: The approved LS content allows UE to report ΔPPowerClass only for fallback while it doesn’t allow the UE to report ΔPPowerClass when it returns to refer to the requirements for the advertised power class or an intermediate power class.
Observation 2: Not allowing to repot ΔPPowerClass for return will make gNB misunderstand the requirements for a power class that the UE is currently referring to. This restriction prevents the feature from achieving what originally intends to do.
Proposal: Send an LS to convey to RAN1 that reporting ΔPPowerClass is also allowed for return.

	R4-2312560
	vivo
	Observation: Reporting multiple sets of capabilities for one UE corresponding to multiple fallback conditions may increase the complexities considerably.
Proposal: Any new reporting related to multiple sets of capabilities for one UE corresponding to different power class should be discussed case by case.

	R4-2313097
	Huawei, HiSilicon
	Rel-18 draft CR for TS 38.101-1 to implement reference PC change indication for the configured max duty cycle exceeding scenario for both single band and CA operation.


Open issues summary
Sub-topic 2-1: Draft CR to implement reference PC change indication for the configured max duty cycle exceeding scenario for both single band and CA operation  
Sub-topic description:
In previous meeting, RAN4 approved the enhancement for SAR issue mitigation, which is current reference PC change indication by PHR when configured max duty cycle is exceeded. The draft CR for TS38.101-1 is provided with the following modifications:
#1 for sub-clause 6.2.4	Configured transmitted power:
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#2 for sub-clause 6.2A.4.1.1 	Configured transmitted power for Intra-band contiguous CA:
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#3 for sub-clause 6.2A.4.1.2	 Configured transmitted power for Intra-band non-contiguous CA:
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#4 for sub-clause 6.2A.4.1.3 	Configured transmitted power for Inter-band CA:
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Issue 2-1: Whether to endorse draft CR R4-2313097 which is to implement reference PC change indication for the configured max duty cycle exceeding scenario for both single band and CA operation.
· Proposals
· Option 1: Yes. (Huawei)
· Option 2: Others, in case the draft CR may need further revision.
· Recommended WF
· TBA


Sub-topic 2-2: Miscellaneous 
Sub-topic description:
Clarification regarding the wording in RAN4 LS R4-2310500 is required, since there is concern that RAN1 may not appropriately comprehend that the agreed new report can be triggered by both change to and back to a certain PC. Further, there is another concern on the complexity of UE capability report for all different power classes as was revealed by the clarification on PC fallback.

Issue 2-2: Whether the main bullet in the agreed LS R4-2310500 needs further clarification to emphasize that reporting ΔPPowerClass is also allowed for return on the current PC 
· Proposals
· Option 1: The following clarification is needed. (Nokia)
· enable UE report on ΔPPowerClass to indicate which power class requirements that the UE is referring to where only ΔPPowerClass (power fall) resulting from duty cycle exceedance or ΔPPowerClass (power return) resulting from duty cycle reduction  
· The occasion of the report should be limited to when configured duty cycle is exceeded or reduced after the exceedance
· Option 2: Others.
· Recommended WF
· TBA

Issue 2-3: Whether to discuss the UE report on multiple sets of capabilities corresponding to each fallback PC case by case
· Proposals
· Option 1: Follow the agreement in the last meeting. 
· UE should report on multiple sets of capabilities corresponding to each fallback PC e.g., UE capability on full power transmission mode.
· Option 2: It should be discussed case by case since the aforementioned report may increase the complexity from UE perspective. (vivo)
· Recommended WF
· TBA
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For combinations of intra-band and inter-band carrier aggregation with UE configured for transmission on three serving
cells (up to two contiguously aggregated carriers per operating band), if the UE indicates higherPowerLimit-r17.
Puseiusca i replaced by 10 1ogio (Dposeccias 45+ DroserClasscABL).

where

- DposeCiassasis the linear value of the maximum UE power for serving cell ¢ on the operating band A specified
in Table 6.2.1-1 according to ue-PowerClassPerBandPerBC-r17 if indicated or ue-PowerClass otherwise
without taking into account the tolerance;

- PPoweClasscABi is the linear value of the maximum UE power for serving cell(s) on the operating band B
including intra-band carrier aggregation specified in Table 6.2F.1A.2-1 according to ue-
PowerClassPerBandPerBC-r17 if indicated or PowerClass otherwise without taking into account the
tolerance.

The UE power class for the serving cell(s) on the operating band B; including intra-band carrier aggregation shall be
determined by the ue-PowerClassPerBandPerBC-r17 IE [7] as indicated for the band combination if signalled.

For the case when p and q belong to the same band and k belongs to a different band, but p, q and k are of the same
numerology and slot patterns.

Pavax 1 = MIN {10logio} ( pevax.t. Bi)s Pevaxca, Progerciassca d

Penax_m = MIN{10 logio ¥, pemax.e, Pemax.ca, Peowerclassca }
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accordance with sub-clause 6.28.4.1.3.

NOTE 9: The UE that supports a PC3 uplink EN-DC configuration with a composite of supporting PC3 within a TDD or
FDD band and supports PC5 within a second band may signal a higherPowerLimit-r17 capability whereby the
maximum output power indicated in the table may be exceeded in accordance with sub-clause 6.2B.4.1.3.
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APpowerciassEN-Dc= 3 dB for a power class 2 capable EN-DC UE when requirements of default power class had
been applied as specified in sub-clause 6.2B.1; otherwise APpoxeciassen-nc = 0 dB;

Peowerciass ® is the nominal UE power of the power class that the UE supports for the NR band or NR intra-band
UL CA of the EN-DC combination as defined in clause 6.2.1 or 6.2A1.1 -of 38.101-1 [2]; in case IE
powerClassNRPart-r16 as defined in TS 38.331 [9] is indicated, Ppoyerciass v should use that value instead;

APpowerciusw is 3 dB or 0 dB according to clause 6.2.4 of TS 38.101-1 [2] for a UE that supports power class 2
in the NR band of the EN-DC combination as defined in clause 6.2.1 of TS 38.101-1 [2];

Peowerciass EUTRA S the nominal UE power of the power class that the UE supports for the E-UTRA band or E-
UTRA intra-band UL CA of the EN-DC combination as defined in clause 6.2.2 or 6.2.2A of 36.101 [4];

APpowerciusE-UTRA iS 3 dB or 0 dB according to clause 6.2.5 of TS 36.101 [4] for a UE that supports power class 2
in the E-UTRA band of the EN-DC combination as defined in clause 6.2.2 of TS 36.101 [4];
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- 0dB otherwise;

NOTE: For a UE indicates the support of [fallbackReporting-r18] capability. it can report the value change for
APpowercass i-€.. from 3dB or 6dB to 0dB, or vice versa to gNB only when the percentage of uplink symbols
transmitted in a certain evaluation period is larger than its max duty cycle capability or default value, but not
due to any one of the following reasons. This information can be used by the gNB for scheduling decisions.

a) When 23 dBm or lower is indicated by P-max to a PC2 capable UE. or the PC2 capable UE is also
configured with SUL configurations.

b) When 26 dBm or lower is indicated by P-max to a PC1.5 capable UE.
c)

During the antenna switching SRS transmission occasion for a PC2 capable UE with txDiversity-r16

capability or a PC1.5 capable UE further indicates SRS-TxSwitch capability ‘t1r2” or ‘t1r4” or ‘tlrl-tlr2’ or
‘tlrl-t1r2-t1rd”.

AT, is the additional tolerance for serving cell ¢ as specified in clause 6.2A.4.2 for NR CA, clause 6.2C.2 for
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APpowerciass.ca = 3 dB for a power class 2 capable UE when 10 logio 2. pemaxc of 23 dBm or lower is indicated; or
when Peyiaxca of 23dBm or lower is indicated; or when the field of UE capability maxUplinkDutyCycle-PC2-
FRI is absent and the percentage of total uplink symbols transmitted on all UL CCs in a certain evaluation
period s larger than 50%; or when the field of UE capability maxUplinkDutyCycle-PC2-FRI is not absent and
the percentage of total uplink symbols transmitted in a certain evaluation period is larger than
maxUplinkDutyCycle-PC2-FR] as defined in TS 38.331 (The exact evaluation period is no less than one radio
frame); otherwise APpoercisssca = 0 dB;

NOTE: For a UE indicates the support of [fallbackReporting-r18] capability. it can report the value change for
APpowerciass, ca i.€.. from 3dB to 0dB. or vice versa to gNB only when the percentage of total uplink symbols
transmitted on all UL CCs in a certain evaluation period is larger than its max duty cycle capability or default
value, but not due to the following reason. This information can be used by the gNB for scheduling decisions.

a) When 10 logio Y’ pemax. of 23 dBm or lower is indicated or when Pemaxca of 23dBm or lower is indicated
to the PC2 capable UE.
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APpowerciass.ca = 3 dB for a power class 2 capable UE when 10 logio ). penaxc of 23 dBm or lower is indicated; or
when Peyiaxca of 23dBm or lower is indicated; or when the field of UE capability maxUplinkDutyCycle-PC2-
FRI is absent and the percentage of total uplink symbols transmitted on all UL CCs in a certain evaluation
period s larger than 50%; or when the field of UE capability maxUplinkDutyCycle-PC2-FRI is not absent and
the percentage of total uplink symbols transmitted in a certain evaluation period is larger than
maxUplinkDutyCycle-PC2-FR] as defined in TS 38.331 (The exact evaluation period is no less than one radio
frame); otherwise APpoercisssca = 0 dB;

NOTE: For the UE indicates the support of [fallbackReporting-r18] capability. it can report the value change for
APpowerCiass ca i.¢.. from 3dB to 0dB, or vice versa to gNB only when the percentage of total uplink symbols
transmitted on all UL CCs in a certain evaluation period is larger than its max duty cycle capability or default
value, but not due to the following reason. This information can be used by the gNB for scheduling decisions.

a) When 10 logio Y’ pemax. of 23 dBm or lower is indicated or when Pemaxca of 23dBm or lower is indicated
to the PC2 capable UE.
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- APpowerCiass.ca = 3 dB for a power class 2 capable UE when the requirements of default power class are applied as
specified in sub-clause 6.2.A.1.3; otherwise APpoecias, ca = 0 dB;

NOTE: For the power class 2 capable UE indicates the support of [fallbackReporting-r18] capability. it can
report the value change for APpowercass. ca i.€.. from 3dB to 0dB. or vice versa to gNB when the requirements
of default power class are applied due to the reasons other than that the IE P-Max as defined in TS 38.331 [7]
is provided and set to the maximum output power of the default power class or lower as specified in sub-
clause 6.2.A.1.3. This information can be used by the gNB for scheduling decisions.
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NOTE 7:

NOTE 8:

The UE that supports a PC2 uplink CA configuration with single carrier for each individual band and a
composite of supporting PC3 within an NR TDD or FDD band and PC2 within a second NR TDD band may
signal a higherPowerLimit-r17 capability whereby the maximum output power indicated in the table may be
exceeded in accordance with sub-clause 6.2A.4.1.3. The power classes referenced are according to the
reported ue-PowerClassPerBandPerBC-r17 if indicated or ue-PowerClass otherwise.

The UE that supports a PC3 uplink CA configuration with a composite of supporting PC3 within an NR TDD or

FDD band and supports PC5 within a second NR band listed in Table 6.2F.1-1 or Table 6.2F.1A.2-1 may
signal a higherPowerLimit-r17 capability whereby the maximum output power indicated in the table may be
exceeded in accordance with sub-clause 6.2A.4.1.3. The power classes referenced are according to the
reported ue-PowerClassPerBandPerBC-r17 if indicated or ye-PowerClass otherwise





