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Introduction
In Rel-18 discussions on MIMO Evolution for Downlink and Uplink, RAN1 has agreed to support multi-DCI multi-TRP operation with two TAs. In this document, we discuss RRC remaining issues on two TAs for multi-DCI multi-TRP.
Discussion
2 TAGs
In the offline email discussion [Post123bis][203][MIMOevo], two options are discussed on how to introduce 2 TAGs. 
· Option 1: define a new pair of TAGs, i.e., tag-Id1 and tag-Id2.
· Option 2: introduce tag-Id2 in addition to the legacy tag-Id. 
In our view, option 2 should be adopted. When connecting to a serving cell, UE first obtains the TA for tag-Id. Then when NW configures a second TAG and triggers PDCCH order CFRA, the second TA is obtained for tag-Id2. If only tag-Id is configured, UE applies it for all UL transmissions to the serving cells belonging to the tag-Id. If both tag-Id and tag-Id2 are configured, UE applies the corresponding one for UL transmissions that use TCI state(s) associated to the TAG.
If we go with option 1, when NW configures 2TA operation, as the first TA for the TAG should be kept, NW has to ensure tag-Id1 or tag-Id2 has the same value of tag-Id so that UE can continue to apply the first TA. Also, UE behaviour is not clear in terms of how to deal with the tag-Id as it is a mandatory parameter currently in ServingCellConfig. 
[bookmark: _GoBack]Proposal 1: Introduce tag-Id2 in addition to the legacy tag-Id.

TAG indication for TCI state and mapping to TAG ID
[bookmark: _Hlk142252059]In the offline email discussion [Post123bis][204][MIMOevo], it is proposed that RRC configures the association between TAG ID and 1st/2nd TAG in RAR, and FFS a RRC parameter to indicate the association.
Regarding the FFS, in our view an RRC parameter is necessary to indicate the TAG ID is mapped to 1st or 2nd TAG in RAR. 
On the other hand, according to the RRC parameter list R1-2310692, tag-Id-ptr is introduced to map a TCI state to a TAG. 
	RAN2 Parent IE
	Parameter name in the spec
	Description
	Value range
	Comment

	TCI-State
	tag-Id-ptr
	This parameter is used to associate a TAG ID with a joint TCI state.   This covers the case when joint TCI state is used for UL transmission.
	0, 1
	Note that this parameter either points to either tag-ID or tag-ID2 configured per serving cell depending on the value it indicates.  This is only a suggestion/example and the final RRC signaling detail is up to RAN2 to decide.

	TCI-UL-State
	tag-Id-ptr
	This parameter is used to associate a TAG ID with an UL TCI state.   This 
covers the case when UL TCI state is used for UL transmission.
	0, 1
	Note that this parameter either points to either tag-ID or tag-ID2 configured per serving cell depending on the value it indicates.  This is only a suggestion/example and the final RRC signaling detail is up to RAN2 to decide.


[bookmark: _Toc60777407][bookmark: _Toc146781493]
This parameter can be used to indicate the mapping between TAG ID and 1st/2nd TAG in RAR. An example is shown in the attachment to include the parameter in TAG-Config, TCI-State, and TCI-UL-State.
Proposal 2: Use the same RRC parameter to indicate the mapping between a TAG ID and 1st/2nd TAG indication in RAR, and the association between a TCI state and 1st/2nd TAG.


RACH configuration for inter-cell PDCCH order CFRA
Regarding the RACH configuration for the additional PCI of a serving cell for inter-cell PDCCH order CFRA, it can be a list of RACH configurations with each entry for an additional PCI, as RAN1 indicated.
	RAN2 Parent IE
	Parameter name in the spec
	Description
	Value range
	Comment

	Up to RAN2
	additionalCFRA-ToAddModList-r18 (or up to RAN2)
	List of additional CFRA configurations where each of the CFRA configurations in the list correspond to one of the Additional PCIs. 
[At least the following are needed:
- RACH-ConfigGeneric
- ssb-perRACH-Occasion
- rootSequenceIndex]
	
	The contents of the paramaters inside each of the CFRA 
configurations in the list is up to RAN2. 
This is for PDCCH order CFRA only.
This is just an example design. The exact design is up to RAN2.


Currently, RACH-ConfigCommon is configured per BWP. Similarly, the RACH configuration for the additional PCI should be configured per BWP. 
Proposal 3: The list of RACH configurations with each entry for an additional PCI is configured per BWP.
RAN1 has agreed to introduce a field in DCI to indicate the additional PCI towards which the inter-cell PDCCH order CFRA is triggered, as specified in RAN1 TS38.212 CR clause 7.3.1.2 (R1-2310748, copied below.
	-	PCI indicator - 0 or 1 bit
[bookmark: OLE_LINK36]-	1bit indicating the PCI associated with the PRACH transmission if the UE is provided with tag-Id2 and SSB-MTC-AddtionalPCI, and the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for the first CORESETs, and is provided coresetPoolIndex with value 1 for the second CORESETs. 
-	0 bit otherwise. 


When inter-cell PDCCH order CFRA is triggered, UE applies the RACH configuration of the indicated additional PCI. This description should be captured when introducing the RACH configuration for additional PCI, either in RRC or MAC.
Proposal 4: Discuss whether RRC or MAC capture the description that “the RACH configuration for AdditionalPCIIndex is applied when PDDCH indicates CFRA for the AdditionalPCIIndex, as specified in TS 38.212 clause 7.3.1.2.”
Conclusion
Based on the discussion, we have the following proposals.
Proposal 1: Introduce tag-Id2 in addition to the legacy tag-Id.
Proposal 2: Use the same RRC parameter to indicate the mapping between a TAG ID and 1st/2nd TAG indication in RAR, and the association between a TCI state and 1st/2nd TAG.
Proposal 3: The list of RACH configurations with each entry for an additional PCI is configured per BWP.
Proposal 4: Discuss whether RRC or MAC capture the description that “the RACH configuration for AdditionalPCIIndex is applied when PDDCH indicates CFRA for the AdditionalPCIIndex, as specified in TS 38.212 clause 7.3.1.2.”
Reference 
[1] R1-2310692 Consolidated_Rel-18_higher_layer_parameters_list

Appendix 
–	TAG-Config
The IE TAG-Config is used to configure parameters for a time-alignment group.
TAG-Config information element
-- ASN1START
-- TAG-TAG-CONFIG-START

TAG-Config ::=                      SEQUENCE {
    tag-ToReleaseList                   SEQUENCE (SIZE (1..maxNrofTAGs)) OF TAG-Id                          OPTIONAL,   -- Need N
    tag-ToAddModList                    SEQUENCE (SIZE (1..maxNrofTAGs)) OF TAG                             OPTIONAL    -- Need N
}

TAG ::=                             SEQUENCE {
    tag-Id                              TAG-Id,
    timeAlignmentTimer                  TimeAlignmentTimer,
    ...,
	[[
	tagIndex-r18						ENUMERATED {first, second}
OPTIONAL    -- Need R
	]]
}

TAG-Id ::=                          INTEGER (0..maxNrofTAGs-1)

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

	TAG field descriptions

	tag-Id
Indicates the TAG of the SpCell or an SCell, see TS 38.321 [3]. Uniquely identifies the TAG within the scope of a Cell Group (i.e. MCG or SCG).

	timeAlignmentTimer
The timeAlignmentTimer for TAG with ID tag-Id, as specified in TS 38.321 [3].

	tagIndex
Indicates the first TAG or the second TAG when two TAGs are configured for a serving cell.



[bookmark: _Toc60777408][bookmark: _Toc146781496]–	TCI-State
The IE TCI-State associates one or two DL reference signals with a corresponding quasi-colocation (QCL) type.
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
    pathlossReferenceRS-Id-r17          PathlossReferenceRS-Id-r17                                  OPTIONAL,   -- Cond JointTCI1
ul-powerControl-r17                 Uplink-powerControlId-r17                                   OPTIONAL,    -- Cond JointTCI
	tagIndex-r18						ENUMERATED {first, second}
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},
    ...
}

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

	QCL-Info field descriptions

	bwp-Id
The DL BWP which the RS is located in. If the field is absent, the RS is located in the DL BWP in which the TCI-State is applied by the UE.

	cell
The UE's serving cell in which the referenceSignal is configured. If the field is absent, the referenceSignal is configured in the serving cell in which the TCI-State is applied by the UE. The RS can be located on a serving cell other than the serving cell for which the TCI-State is applied by the UE only if the qcl-Type is configured as typeC or typeD. If the referenceSignal is set to csi-rs and unifiedTCI-StateType is configured, either both cell and bwp-Id are present or both cell and bwp-Id are absent. 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.



	TCI-State field descriptions

	additionalPCI
Indicates the physical cell IDs (PCI) of the SSBs when referenceSignal is configured as SSB for both QCL-Type1 and QCL-Type2. In case the cell is present, the additionalPCI refers to a PCI value configured in the list configured using additionalPCI-ToAddModList in the serving cell indicated by the field cell. Otherwise, it refers to a PCI value configured in a list additionalPCI-ToAddModList configured in the serving cell where the TCI-State is applied by the UE. When this field is present the cell for qcl-Type1 and qcl-Type2 is configured with same value, if present.

	pathlossReferenceRS-Id
The ID of the reference signal (e.g. a CSI-RS or an SS block) used for PUSCH, PUCCH and SRS path loss estimation. This field refers to an element in the list configured using pathlossReferenceRSToAddModList in the serving cell and UL BWP where the TCI State is applied by the UE.

	qcl-Type1, qcl-Type2
QCL information for the TCI state as specified in TS 38.214 [19] clause 5.1.5.

	tci-StateId
ID number of the TCI state.

	ul-PowerControl
[bookmark: _Hlk104458519]Configures power control parameters for PUCCH, PUSCH and SRS for this TCI state. The field is present here only if ul-powerControl is not configured in any BWP-Uplink-Dedicated of this serving cell. This field refers to an element in the list configured using uplink-PowerControlToAddModList in the serving cell where the dl-OrJointTCI-StateToAddModList is configured.

	tagIndex
Indicates the first TAG or the second TAG when two TAGs are configured for a serving cell.



	Conditional Presence
	Explanation

	CSI-RS-Indicated
	This field is mandatory present if csi-rs is included and unifiedTCI-StateType is not configured. This field is optionally present, Need R, if csi-rs is included and unifiedTCI-StateType is configured. Otherwise, it is absent, Need R.

	JointTCI
	[bookmark: _Hlk104458270]This field is optionally present, Need R, if this serving cell is configured with unifiedTCI-StateType set to 'joint'. It is absent, Need R, otherwise.

	JointTCI1
	This field is mandatory present, if this serving cell is configured with unifiedTCI-StateType set to 'joint'. It is absent, Need R, otherwise.



[bookmark: _Toc146781498]–	TCI-UL-State
The IE TCI-UL-State indicates the TCI state information for UL transmission.
TCI-UL-State information element
-- ASN1START
-- TAG-TCI-UL-STATE-START

TCI-UL-State-r17 ::=             SEQUENCE {
    tci-UL-StateId-r17              TCI-UL-StateId-r17,
    servingCellId-r17                ServCellIndex                                         OPTIONAL,   -- Need R
    bwp-Id-r17                       BWP-Id                                                OPTIONAL,   -- Cond CSI-RSorSRS-Indicated
    referenceSignal-r17              CHOICE {
        ssb-Index-r17                    SSB-Index,
        csi-RS-Index-r17                 NZP-CSI-RS-ResourceId,
        srs-r17                          SRS-ResourceId
    },
    additionalPCI-r17                AdditionalPCIIndex-r17                                OPTIONAL,   -- Need R
    ul-powerControl-r17              Uplink-powerControlId-r17                             OPTIONAL,   -- Need R
    pathlossReferenceRS-Id-r17       PathlossReferenceRS-Id-r17                            OPTIONAL,   -- Cond Mandatory
    ...,
	[[
	tagIndex-r18						ENUMERATED {first, second}
OPTIONAL    -- Need R
	]]

}

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

	TCI-UL-State field descriptions

	additionalPCI
Indicates the physical cell IDs (PCI) of the SSBs when referenceSignal is configured as SSB. In case the servingCellId is present, the additionalPCI refers to a PCI value configured in the list configured using additionalPCI-ToAddModList in the serving cell indicated by the field servingCellId. Otherwise, it refers to a PCI value configured in the list configured using additionalPCI-ToAddModList in the serving cell where the ul-TCI-StateList is applied by the UE.

	bwp-Id
The DL BWP which the CSI-RS is located in or UL BWP where the SRS is located in.

	servingCellId
The UE's serving cell in which the referenceSignal is configured. If the field is absent, the referenceSignal is configured in the serving cell in which the TCI-UL-State is applied by the UE.

	pathlossReferenceRS-Id
The ID of the reference Signal (e.g. a CSI-RS or a SS block) used for PUSCH, PUCCH and SRS path loss estimation. This field refers to an element in the list configured using pathlossReferenceRSToAddModList in the serving cell and UL BWP where the UL TCI State is applied by the UE.

	ul-powerControl
[bookmark: _Hlk104458996]Configures power control parameters for PUCCH, PUSCH and SRS for this TCI state. The field is present here only if ul-powerControl is not configured in any BWP-Uplink-Dedicated of this serving cell. This field refers to an element in the list configured using uplink-PowerControlToAddModList in the serving cell where the ul-TCI-ToAddModList is configured.

	tagIndex
Indicates the first TAG or the second TAG when two TAGs are configured for a serving cell.



	Conditional Presence
	Explanation

	CSI-RSorSRS-Indicated
	This field is mandatory present if referenceSignal is set to csi-RS-index or to srs, absent otherwise

	Mandatory
	The field is mandatory present.




