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1	Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the contribution, we would like to further discuss the remaining RRC related open issues on R17 feMIMO, i.e., how to implement the association of the PCI index and the TCI state, and we also give the corresponding TP.
2	Discussion
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]The additional PCI index should be introduced within the R17 TCI-state configuration as well as within the R15/R16 TCI framework in case of inter-cell mTRP, so as to identify the TRP that the TCI state applies, or equally the TRP that the target RS is referred. According to the following description of TS38.331 as highlight in yellow [1], the additional PCI index (additionalPCI-r17) is configured within the QCL-Info, with the restriction that if additionalPCI is configured for the reference signal, same value is configured for both DL reference signals.
	[bookmark: _Toc100930326]–	TCI-State
The IE TCI-State associates one or two DL reference signals with a corresponding quasi-colocation (QCL) type. If additionalPCI is configured for the reference signal, same value is configured for both DL reference signals.
TCI-State information element
-- ASN1START
-- TAG-TCI-STATE-START

TCI-State ::=                       SEQUENCE {
    tci-StateId                         TCI-StateId,
    qcl-Type1                           QCL-Info,
    qcl-Type2                           QCL-Info                                                    OPTIONAL,   -- Need R
    ...
}

QCL-Info ::=                        SEQUENCE {
    cell                                ServCellIndex                                               OPTIONAL,   -- Need R
    bwp-Id                              BWP-Id                                                      OPTIONAL, -- Cond CSI-RS-Indicated
    referenceSignal                     CHOICE {
        csi-rs                              NZP-CSI-RS-ResourceId,
        ssb                                 SSB-Index
    },
    qcl-Type                            ENUMERATED {typeA, typeB, typeC, typeD},
    ...,
    [[
    additionalPCI-r17               AdditionalPCIIndex-r17                                          OPTIONAL    -- Need R
    --Editor's note: Can be discussed if ASN1 overhead reasons should have another way to implement than using this extension.
    --Editor's note: Needed in Rel-15/16 TCI state for mTRP intercell and in Rel-17 TCI state for BM intercell.
    ]]
}

DLorJoint-TCIState-r17 ::=          SEQUENCE {
    tci-StateUnifiedId-r17              TCI-StateId,
    qcl-Type1-r17                       QCL-Info,
    qcl-Type2-r17                       QCL-Info                                                    OPTIONAL,   -- Need R
    ul-powerControl-r17                 Uplink-powerControlId-r17                                   OPTIONAL,   -- Need R
    pathlossReferenceRS-Id-r17          PUSCH-PathlossReferenceRS-Id                                OPTIONAL    -- Need S
           -- Editor's Note: Check if new id -r17 is needed to cover full ID range
    
}

UL-TCIState-r17 ::=                   SEQUENCE {
    ul-TCIState-Id-r17                    UL-TCIState-Id-r17,
    servingCellId-r17                         ServCellIndex                                         OPTIONAL,   -- Need S
    referenceSignal-r17                       CHOICE {
        ssb-Index-r17                             SSB-Index,
        csi-RS-Index-r17                          NZP-CSI-RS-ResourceId,
        srs-r17                                   PUCCH-SRS
    },
    additionalPCI-r17                     AdditionalPCIIndex-r17                                    OPTIONAL,   -- Need R
    ul-powerControl-r17                   Uplink-powerControlId-r17                                 OPTIONAL,   -- Need R
    pathlossReferenceRS-Id-r17            PUSCH-PathlossReferenceRS-Id                              OPTIONAL    -- Need S
           -- Editor's Note: Check if new id -r17 is needed to cover full ID range
}

-- TAG-TCI-STATE-STOP
-- ASN1STOP



Although the current implementation (the additional PCI index (additionalPCI-r17) is configured within the QCL-Info with some restriction) can also support the functionality to identify the TRP that the TCI state applies. But additional signalling overhead may be introduced, i.e., in case that two QCL is configured for one TCI state, the additionalPCI-r17 identified with the same value will be configured repeatedly.
Observation 1: In case two QCL is configured for one TCI state, additional signalling overhead may be introduced, which is unnecessary.
It is more signalling efficient to implement the additional PCI index directly within the structure of the corresponding TCI-state separately for inter-cell mTRP and R17 unified TCI framework. There is extension maker available within the legacy TCI-State, which can be extended to implement the additionalPCI-r17 for inter-cell mTRP scenario easily. As for the R17 unified TCI framework, newly added DL/Joint/UL TCI state IE is introduced, within which the additionalPCI-r17 can be added directly. 
Proposal 1: RAN2 to agree the TP in the annex on the association of the PCI index and the TCI state for inter-cell mTRP and R17 unified TCI framework
And we also give a corresponding TP in the annex.
[bookmark: _GoBack]Proposal 2: RAN2 to agree the TP in the annex on the association of the PCI index and the TCI state for inter-cell mTRP and R17 unified TCI framework

3	Conclusion
In the previous sections, we made the following observations and proposals:
Observation 1: In case two QCL is configured for one TCI state, additional signalling overhead may be introduced, which is unnecessary.

Proposal 1: Considering on the signalling overhead, the additional PCI index is included directly in the structure of the corresponding TCI-state separately for inter-cell mTRP and R17 unified TCI framework.
Proposal 2: RAN2 to agree the TP in the annex on the association of the PCI index and the TCI state for inter-cell mTRP and R17 unified TCI framework
4	Reference
[1] 3GPP TS 38.331: "NR; Radio Resource Control (RRC) protocol specification".

5	Annex TP on TS38.331
[bookmark: _Toc60777408]
–	TCI-State
The IE TCI-State associates one or two DL reference signals with a corresponding quasi-colocation (QCL) type. If additionalPCI is configured for the reference signal, same value is configured for both DL reference signals.
TCI-State information element
-- ASN1START
-- TAG-TCI-STATE-START

TCI-State ::=                       SEQUENCE {
    tci-StateId                         TCI-StateId,
    qcl-Type1                           QCL-Info,
    qcl-Type2                           QCL-Info                                                    OPTIONAL,   -- Need R
...,
[[
additionalPCI-r17                   AdditionalPCIIndex-r17                                      OPTIONAL    -- Need R
]]
}

QCL-Info ::=                        SEQUENCE {
    cell                                ServCellIndex                                               OPTIONAL,   -- Need R
    bwp-Id                              BWP-Id                                                      OPTIONAL, -- Cond CSI-RS-Indicated
    referenceSignal                     CHOICE {
        csi-rs                              NZP-CSI-RS-ResourceId,
        ssb                                 SSB-Index
    },
    qcl-Type                            ENUMERATED {typeA, typeB, typeC, typeD},
    ...,
    [[
    additionalPCI-r17               AdditionalPCIIndex-r17                                          OPTIONAL    -- Need R
    --Editor's note: Can be discussed if ASN1 overhead reasons should have another way to implement than using this extension.
    --Editor's note: Needed in Rel-15/16 TCI state for mTRP intercell and in Rel-17 TCI state for BM intercell.
    ]]
}

DLorJoint-TCIState-r17 ::=          SEQUENCE {
    tci-StateUnifiedId-r17              TCI-StateId,
    qcl-Type1-r17                       QCL-Info,
    qcl-Type2-r17                       QCL-Info                                                    OPTIONAL,   -- Need R
    ul-powerControl-r17                 Uplink-powerControlId-r17                                   OPTIONAL,   -- Need R
    pathlossReferenceRS-Id-r17          PUSCH-PathlossReferenceRS-Id                                OPTIONAL,   -- Need S
           -- Editor's Note: Check if new id -r17 is needed to cover full ID range
    additionalPCI-r17                   AdditionalPCIIndex-r17                                      OPTIONAL    -- Need R
}

UL-TCIState-r17 ::=                   SEQUENCE {
    ul-TCIState-Id-r17                    UL-TCIState-Id-r17,
    servingCellId-r17                         ServCellIndex                                         OPTIONAL,   -- Need S
    referenceSignal-r17                       CHOICE {
        ssb-Index-r17                             SSB-Index,
        csi-RS-Index-r17                          NZP-CSI-RS-ResourceId,
        srs-r17                                   PUCCH-SRS
    },
    additionalPCI-r17                     AdditionalPCIIndex-r17                                    OPTIONAL,   -- Need R
    ul-powerControl-r17                   Uplink-powerControlId-r17                                 OPTIONAL,   -- Need R
    pathlossReferenceRS-Id-r17            PUSCH-PathlossReferenceRS-Id                              OPTIONAL    -- Need S
           -- Editor's Note: Check if new id -r17 is needed to cover full ID range
}

-- TAG-TCI-STATE-STOP
-- ASN1STOP

	QCL-Info field descriptions

	bwp-Id
The DL BWP which the RS is located in.

	cell
The UE's serving cell in which the referenceSignal is configured. If the field is absent, it applies to the serving cell in which the TCI-State is configured. The RS can be located on a serving cell other than the serving cell in which the TCI-State is configured only if the qcl-Type is configured as typeC or typeD. See TS 38.214 [19] clause 5.1.5.

	referenceSignal
Reference signal with which quasi-collocation information is provided as specified in TS 38.214 [19] clause 5.1.5.

	qcl-Type
QCL type as specified in TS 38.214 [19] clause 5.1.5.



	Conditional Presence
	Explanation

	CSI-RS-Indicated
	This field is mandatory present if csi-rs is included, absent otherwise




