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1.  Introduction
When reviewing the RRC ASN.1 for Rel-17 FeMIMO, we have identified that the implementation of some RRC parameters is not fully aligned with RAN1’s agreements. In this contribution, we give proposed changes for some RRC parameters related to MPE configuration. This tdoc corresponds to RIL Z095 and I116 in the ASN.1 adhoc meeting. 
2. Discussion
In Rel-17, enhanced MPE (Maximum Permissible Exposure) is a FR2 feature in which the UE can report beam-level P-MPR (Power Management Maximum Power Reduction) value and its associated beam index. The beam index refers to a CSI-RS resource or a SSB resource in a RRC configured list, i.e., mpe-ResourcePool. In TS 38.331 (V17.0.0), the mpe-ResourcePool is configured as a cell group level parameter, see below extracted ASN.1 code.
PHR-Config ::=              SEQUENCE {
    phr-PeriodicTimer           ENUMERATED {sf10, sf20, sf50, sf100, sf200,sf500, sf1000, infinity},
    phr-ProhibitTimer           ENUMERATED {sf0, sf10, sf20, sf50, sf100,sf200, sf500, sf1000},
    phr-Tx-PowerFactorChange    ENUMERATED {dB1, dB3, dB6, infinity},
    multiplePHR                 BOOLEAN,
    dummy                       BOOLEAN,
    phr-Type2OtherCell          BOOLEAN,
    phr-ModeOtherCG             ENUMERATED {real, virtual},
    ...,
    [[
    mpe-Reporting-FR2-r16       SetupRelease { MPE-Config-FR2-r16 }          OPTIONAL     -- Need M
    ]],
    [[
    mpe-Reporting-FR2-r17       SetupRelease { MPE-Config-FR2-r17 }           OPTIONAL,    -- Need M
    twoPHRMode-r17              ENUMERATED {enabled}                          OPTIONAL     -- Need R
    ]]
}

MPE-Config-FR2-r16 ::=       SEQUENCE {
    mpe-ProhibitTimer-r16       ENUMERATED {sf0, sf10, sf20, sf50, sf100, sf200, sf500, sf1000},
    mpe-Threshold-r16           ENUMERATED {dB3, dB6, dB9, dB12}
}

MPE-Config-FR2-r17 ::=       SEQUENCE {
    mpe-ProhibitTimer-r17       ENUMERATED {sf0, sf10, sf20, sf50, sf100, sf200, sf500, sf1000},
    mpe-Threshold-r17           ENUMERATED {dB3, dB6, dB9, dB12},
    numberOfN-r17               INTEGER(1..4),
    mpe-ResourcePool-r17        SEQUENCE (SIZE(1..maxMPE-Resources-r17)) OF MPE-Resource-r17,
    ...
}

MPE-Resource-r17 ::=         SEQUENCE {
    mpe-ResourceId-r17           INTEGER (1..maxMPE-Resources-r17),
    cell                         ServCellIndex                                OPTIONAL,    -- Need R
    mpe-ReferenceSignal-r17         CHOICE {
        csi-RS-Resource-r17             NZP-CSI-RS-ResourceId,
        ssb-Resource-r17                SSB-Index
    }
}
According to the below RAN1 reply LS, the mpe-ResourcePool-r17 should be BWP/CC-specific. Though there is a “cell” field in the current MPE-Resource-r17, this does not make the mpe-ResourcePool-r17 a CC-specific parameter. In the ASN.1 review meeting, some companies raise this issue as well, in RIL Z095 and I116.
	RAN2’s question in R2-2202002
Question 1.9: RAN1 to confirm whether the RAN2 should keep the MPE-Config-FR2-r17 in the PHR-Config IE, which is per cell group, or move it to (per-cell) per BWP level as indicated in L1 parameter excel?
RAN1’s response in R1-2202765
The enhanced MPE reporting doesn't impact how the PHR-Config is provided, and RAN2 can keep the MPE-Config-FR2-r17 in the PHR-Config IE, which is per cell group. The mpe-ResourcePool-r17 under MPE -Config-FR2-r17 should be BWP /CC-specific.


Observation 1: RAN1 agreed the mpe-ResourcePool-r17 is a BWP/CC-specific parameter. The current RRC is not fully aligned with the RAN1 agreement.
In RAN1's response, it is not so clear whether the mpe-ResourcePool-r17 should be defined per CC or per UL BWP or per DL BWP. The usage of SSB/CSI-RS resources in the mpe-ResourcePool-r17 is for the UE to evaluate the DL beam quality change, and the UE can manage UL beam power correspondingly. This is similar with Rel-16 SpCell beam failure recovery, which configures beamFailureRecoveryConfig in BWP-UplinkDedicated and configures RadioLinkMonitoringConfig in BWP-DownlinkDedicated. From this perspective, one possible configuration is to configure the mpe-ResourcePool-r17 per UL BWP. We noticed that RAN1 gave the following description to mpe-ResourcePool-r17 in the RRC parameter list: 
“List/set of SSB or CSI-RS resources index. Each SSB or CSI-RS resource index must also be associated with a serving cell index. RAN1 doesn’t preclude the re-use of existing IEs for the CSI-RS/SSB resource sets. Length 64.”
The current RRC specification places mpe-ResourcePool-r17 in cell group level and configures a serving index for each MPE-Resource-r17. However, we are not sure after the MPE-Resource-r17 is moved to BWP-UplinkDedicated, is the serving cell index still needed for each MPE-Resource-r17. Because all MPE-Resource-r17 could be resources of the serving cell which the BWP belongs to.
Proposal 1: The mpe-ResourcePool-r17 can be placed in BWP-UplinkDedicated. Can ask RAN1 whether serving cell index is still needed for each MPE-Resource-r17.
In the FeMIMO SR [1], there is one open issue related to MPE is extracted as follows.
	1.	MPE reporting in ICBM (inter-cell beam management): It is not clear whether explicit additional PCI is needed or not. It will be easily updated based on RAN1 reply.


The background of this open issue is that RAN1 confirms the Rel-17 MPE feature also applies to inter-cell beam management (ICBM) scenario. Specifically, the RRC parameters including mpe-Reporting-FR2-r17, numberOfN and mpe-ResourcePool apply to the ICBM framework as well, see below LS content.
	RAN2’s question in R2-2111600
RAN2 has discussed the RAN1 parameter list for the Rel-17 FeMIMO WI and noted that there are new signalling aspects (i.e. parameters mpe-Reporting-FR2-r17, numberOfN and mpe-ResourcePool for the sub-feature "MultiBeam") for the MPE RRC configuration and corresponding changes to MAC CE signallling (i.e. P-MPR reporting in MAC CE for multiple beams according to RRC configuration).
RAN2 understands that these parameters apply to the inter-cell beam management (ICBM) framework, but would like to understand if these MPE reporting changes would also apply to the multi-TRP (mTRP) framework?
RAN1’s response in R1-2202732
RAN1 would like to thank RAN2 for the question in LS in R2-2201600 on MPE related signaling, whether those are also applicable for mTRP framework. 
RAN1 has the following reply to the RAN2 questions:
· Regarding inter-cell beam management (ICBM), RAN1 confirms that these RRC parameters including mpe-Reporting-FR2-r17, numberOfN and mpe-ResourcePool apply to the ICBM framework as well.
· Regarding mTRP framework, RAN1 has not discussed whether these MPE reporting changes would also apply to mTRP framework.


The mpe-ResourcePool-r17 is a list of SSB/CSI-RS resources for MPR reporting. In the ICBM scenario, the SSB resources can be associate with additional PCI, so additionalPCIIndex should also be included in mpe-ResourcePool-r17.
Proposal 2: The SSB resources in the mpe-ResourcePool-r17 can be associated with additionalPCIIndex in the ICBM scenario.
3. Conclusion
In this contribution, we have the following observation and proposals. 
Observation 1: RAN1 agreed the mpe-ResourcePool-r17 is a BWP/CC-specific parameter. The current RRC is not fully aligned with the RAN1 agreement.
Proposal 1: The mpe-ResourcePool-r17 can be placed in BWP-UplinkDedicated. Can ask RAN1 whether serving cell index is still needed for each MPE-Resource-r17.
Proposal 2: The SSB resources in the mpe-ResourcePool-r17 can be associated with additionalPCIIndex in the ICBM scenario.
Text proposals are provided in the Annex section.
4. Reference
[1] [bookmark: _Ref95400886][bookmark: _Ref95210919][bookmark: _Ref84873856][bookmark: _Ref91325576][bookmark: _Ref101168261]RP-220832, SR for RAN95-e NR-FeMIMO
	


5. Annex: Text Proposal to TS 38.331
[bookmark: _Toc60777183][bookmark: _Toc100930069]–	BWP-UplinkDedicated
The IE BWP-UplinkDedicated is used to configure the dedicated (UE specific) parameters of an uplink BWP.
BWP-UplinkDedicated information element
-- ASN1START
-- TAG-BWP-UPLINKDEDICATED-START

BWP-UplinkDedicated ::=             SEQUENCE {
    pucch-Config                        SetupRelease { PUCCH-Config }                                           OPTIONAL,   -- Need M
    pusch-Config                        SetupRelease { PUSCH-Config }                                           OPTIONAL,   -- Need M
    configuredGrantConfig               SetupRelease { ConfiguredGrantConfig }                                  OPTIONAL,   -- Need M
    srs-Config                          SetupRelease { SRS-Config }                                             OPTIONAL,   -- Need M
    beamFailureRecoveryConfig           SetupRelease { BeamFailureRecoveryConfig }                              OPTIONAL,   -- Cond SpCellOnly
    ...,
    [[
    sl-PUCCH-Config-r16                 SetupRelease { PUCCH-Config }                                           OPTIONAL,   -- Need M
    cp-ExtensionC2-r16                  INTEGER (1..28)                                                         OPTIONAL,   -- Need R
    cp-ExtensionC3-r16                  INTEGER (1..28)                                                         OPTIONAL,   -- Need R
    useInterlacePUCCH-PUSCH-r16         ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    pucch-ConfigurationList-r16         SetupRelease { PUCCH-ConfigurationList-r16 }                            OPTIONAL,   -- Need M
    lbt-FailureRecoveryConfig-r16       SetupRelease { LBT-FailureRecoveryConfig-r16 }                          OPTIONAL,   -- Need M
    configuredGrantConfigToAddModList-r16                 ConfiguredGrantConfigToAddModList-r16                 OPTIONAL,   -- Need N
    configuredGrantConfigToReleaseList-r16                ConfiguredGrantConfigToReleaseList-r16                OPTIONAL,   -- Need N
    configuredGrantConfigType2DeactivationStateList-r16   ConfiguredGrantConfigType2DeactivationStateList-r16   OPTIONAL    -- Need R
    ]],
    [[
    ul-TCIState                        CHOICE {
        lists                              SEQUENCE {
            ul-TCIState-ToAddModList-r17       SEQUENCE (SIZE (1..maxULTCI-r17)) OF UL-TCIState-r17             OPTIONAL, -- Need N
            ul-TCIState-ToReleaseList-r17      SEQUENCE (SIZE (1..maxULTCI-r17)) OF UL-TCIState-Id-r17          OPTIONAL  -- Need N
        },
        refUnifiedTCIStateList-r17         RefUnifiedTCIStateList-r17
    }                                                                                                           OPTIONAL,  -- Need R
    ul-powerControl-r17                Uplink-powerControlId-r17                                                OPTIONAL,  -- Need R
    pucch-ConfigurationListMulticast1-r17  SetupRelease { PUCCH-ConfigurationList-r16 }                         OPTIONAL,  -- Need M
    pucch-ConfigurationListMulticast2-r17  SetupRelease { PUCCH-ConfigurationList-r16 }                         OPTIONAL   -- Need M
    ]],
    mpe-ResourcePool-r17                SEQUENCE (SIZE(1..maxMPE-Resources-r17)) OF MPE-Resource-r17
}

MPE-Resource-r17 ::=                SEQUENCE {
    mpe-ResourceId-r17                  INTEGER (1..maxMPE-Resources-r17),
    cell                                ServCellIndex                                           OPTIONAL,    -- Need R
--Note: FFS if “cell” field is still needed to indicate a serving cell
    mpe-ReferenceSignal-r17             CHOICE {
        csi-RS-Resource-r17                 NZP-CSI-RS-ResourceId,
        ssb-Resource-r17                    SSB-Index
    },
    additionalPCI-r17               AdditionalPCIIndex-r17                                          OPTIONAL    -- Need R
}


	mpe-ResourcePool
List of SSB/CSI-RS resources for P-MPR reporting.




[bookmark: _Toc60777305][bookmark: _Toc100930216]–	PHR-Config
The IE PHR-Config is used to configure parameters for power headroom reporting.
PHR-Config information element
-- ASN1START
-- TAG-PHR-CONFIG-START

PHR-Config ::=                      SEQUENCE {
    phr-PeriodicTimer                   ENUMERATED {sf10, sf20, sf50, sf100, sf200,sf500, sf1000, infinity},
    phr-ProhibitTimer                   ENUMERATED {sf0, sf10, sf20, sf50, sf100,sf200, sf500, sf1000},
    phr-Tx-PowerFactorChange            ENUMERATED {dB1, dB3, dB6, infinity},
    multiplePHR                         BOOLEAN,
    dummy                               BOOLEAN,
    phr-Type2OtherCell                  BOOLEAN,
    phr-ModeOtherCG                     ENUMERATED {real, virtual},
    ...,
    [[
    mpe-Reporting-FR2-r16               SetupRelease { MPE-Config-FR2-r16 }                     OPTIONAL     -- Need M
    ]],
    [[
    mpe-Reporting-FR2-r17               SetupRelease { MPE-Config-FR2-vr1710 }                     OPTIONAL,    -- Need M
    twoPHRMode-r17                      ENUMERATED {enabled}                                    OPTIONAL     -- Need R
    ]]
}

MPE-Config-FR2-r16 ::=              SEQUENCE {
    mpe-ProhibitTimer-r16               ENUMERATED {sf0, sf10, sf20, sf50, sf100, sf200, sf500, sf1000},
    mpe-Threshold-r16                   ENUMERATED {dB3, dB6, dB9, dB12}
}

MPE-Config-FR2-rv1710 ::=              SEQUENCE {
    mpe-ProhibitTimer-r17               ENUMERATED {sf0, sf10, sf20, sf50, sf100, sf200, sf500, sf1000},
    mpe-Threshold-r17                   ENUMERATED {dB3, dB6, dB9, dB12},
    numberOfN-r17                       INTEGER(1..4)                                       OPTIONAL     -- Need R,
    mpe-ResourcePool-r17                SEQUENCE (SIZE(1..maxMPE-Resources-r17)) OF MPE-Resource-r17,
    ...
}

MPE-Resource-r17 ::=                SEQUENCE {
    mpe-ResourceId-r17                  INTEGER (1..maxMPE-Resources-r17),
    cell                                ServCellIndex                                           OPTIONAL,    -- Need R
    mpe-ReferenceSignal-r17             CHOICE {
        csi-RS-Resource-r17                 NZP-CSI-RS-ResourceId,
        ssb-Resource-r17                    SSB-Index
    }
}

-- TAG-PHR-CONFIG-STOP
-- ASN1STOP

	PHR-Config field descriptions

	dummy
This field is not used in this version of the specification and the UE ignores the received value.

	mpe-ProhibitTimer
Value in number of subframes for MPE reporting, as specified in TS 38.321 [3]. Value sf10 corresponds to 10 subframes, and so on.

	mpe-Reporting-FR2
Indicates whether the UE shall report MPE P-MPR in the PHR MAC control element, as specified in TS 38.321 [3].

	mpe-ResourcePool
List of SSB/CSI-RS resources for P-MPR reporting. Each resource is configured with serving cell index where the resource is configured for the UE.

	mpe-Threshold
Value of the P-MPR threshold in dB for reporting MPE P-MPR when FR2 is configured, as specified in TS 38.321 [3]. The same value applies for each serving cell (although the associated functionality is performed independently for each cell).

	multiplePHR
Indicates if power headroom shall be reported using the Single Entry PHR MAC control element or Multiple Entry PHR MAC control element defined in TS 38.321 [3]. True means to use Multiple Entry PHR MAC control element and False means to use the Single Entry PHR MAC control element defined in TS 38.321 [3]. The network configures this field to true for MR-DC and UL CA for NR, and to false in all other cases.

	numberOfN
Number of reported P-MPR values in a PHR MAC CE.

	phr-ModeOtherCG
Indicates the mode (i.e. real or virtual) used for the PHR of the activated cells that are part of the other Cell Group (i.e. MCG or SCG), when DC is configured. If the UE is configured with only one cell group (no DC), it ignores the field.

	phr-PeriodicTimer
Value in number of subframes for PHR reporting as specified in TS 38.321 [3]. Value sf10 corresponds to 10 subframes, value sf20 corresponds to 20 subframes, and so on.

	phr-ProhibitTimer
Value in number of subframes for PHR reporting as specified in TS 38.321 [3]. Value sf0 corresponds to 0 subframe, value sf10 corresponds to 10 subframes, value sf20 corresponds to 20 subframes, and so on.

	phr-Tx-PowerFactorChange
Value in dB for PHR reporting as specified in TS 38.321 [3]. Value dB1 corresponds to 1 dB, dB3 corresponds to 3 dB and so on. The same value applies for each serving cell (although the associated functionality is performed independently for each cell).

	phr-Type2OtherCell
If set to true, the UE shall report a PHR type 2 for the SpCell of the other MAC entity. See TS 38.321 [3], clause 5.4.6. Network sets this field to false if the UE is not configured with an E-UTRA MAC entity.

	twoPHRMode
Indicates if the power headroom shall be reported as two PHRs (each PHR associated with a SRS resource set) is enabled or not.



