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1.	Introduction
In the last meeting, RAN2 made an agreement for 2 TAs for multi-DCI multi-TRP [1] as follows.
	2-PTAG model and related behaviours

Agreement 
use the 2-PTAG model, i.e., both TAGs of SpCell are PTAGs; 

Agreement 
The following are taken as baseline 
· [bookmark: _Hlk149224040]When the TAT for STAG is expired and the other TAT is running for a serving cell (i.e., SCell), no impact to the TRP with running TAT; 1 and 3-7 are applied to the TRP with TAT expired, i.e., 2 is not applied.
· when the TAT for PTAG is expired and the other TAT is running for a serving cell (SpCell or SCell), no impact to the TRP with running TAT; 1 and 3-7 are applied to the TRP with TAT expired, i.e., 2 is not applied. 



In this contribution, we discuss the configuration of supporting 2 TAGs in a serving cell based on the baseline in two TAs mTRP operation and remaining issue of TAT expiry handling when 2 TAGs configured.
2.	Discussion

2.1	Maintain resources per TAG
For a serving cell belonging to two TAGs, when the TAT for one TAG is expired and the other TAT is running, RAN2 has agreed to take the baseline as below in the last meeting:
· When the TAT for STAG is expired and the other TAT is running for a serving cell (i.e., SCell), no impact to the TRP with running TAT; 1 and 3-7 are applied to the TRP with TAT expired, i.e., 2 is not applied.
· when the TAT for PTAG is expired and the other TAT is running for a serving cell (SpCell or SCell), no impact to the TRP with running TAT; 1 and 3-7 are applied to the TRP with TAT expired, i.e., 2 is not applied.
1.not perform any uplink transmission except the Random Access Preamble and MSGA transmission;
2.flush all HARQ buffers;
3.notify RRC to release PUCCH, if configured;
4.notify RRC to release SRS, if configured;
5.clear any configured downlink assignments and configured uplink grants;
6.clear any PUSCH resource for semi-persistent CSI reporting;
7.maintain NTA (defined in TS 38.211 [8]) of this TAG;
8.consider all running timeAlignmentTimers as expired.
For the baseline, many companies mentioned that it is difficult to capture the actions associated with resources per TRP or TAG. To distinguish the UL/DL resources per TAG, we think RRC should indicate the association between resources and TAG. 
[bookmark: _Hlk149911265]Since for each resource configuration, there should be the TCI state corresponding to it, we think the association between resources and TAG can be indirectly obtained via the mapping of TCI state and TAG. For instance, this can be achieved by introducing TAG indication in TCI state/TCI UL state to set up the association between TCI state and TAG.
Proposal 1. Association between UL/DL resources and TAG should be indicated by RRC, e.g., including TAG indication in TCI State and TCI UL State. 

To support mTRP-2TA, below parameters are discussed to be defined in RRC specification.
	RAN2 Parent IE
	Parameter name in the spec
	 New or existing?
	Description
	Value range
	Comment
	

	ServingCellConfig
	tag-Id2
	New
	This parameter provides the second TAG ID configured for the servingcell.
	(0..maxNrofTAGs-1)
	
	Exact design is up to RAN2

	TCI-State
	tag-Id-ptr
	New
	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.
	pointer to original or second TAG ID. 

	TCI-UL-State
	tag-Id-ptr
	New
	"This parameter is used to associate a TAG ID with an UL TCI state.   This 
	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.
	

	ServingCellConfig
	[bookmark: _Hlk146883019]n-TimingAdvanceOffset2-r18
	New
	covers the case when UL TCI state is used for UL transmission."
	{ n0, n25600, n39936 }                                   
	Note that the first n-TimingAdvanceOffset is the legacy 
parameter given in ServingCellConfigCommon/ServingCellConfigCommonSIB.
This parameter is needed only for inter-cell multi-DCI operation

	



Based on current discussion, many companies suggest that tag-id2-r18 can be introduced for a serving cell to indicate the secondary TAG along with n-TimingAdvanceOffset2-r18 in ServingCellConfig IE; legacy TAG configuration can be reused. New TCI state may also be introduced to support the secondary TAG while legacy TCI state configuration can be reused for the first or only TAG. If so, we think legacy TCI state can be implicitly associated to the first TAG, thus no need to introduce TAG indication in the legacy TCI state.
Proposal 2. RAN2 introduces tag id or tag indication only in the new introduced TCI State, and legacy TCI state is always linked to the legacy tag-Id.
Proposal 3. If Proposal 2 is agreed, RAN2 to adopt TP in Annex. 

2.2	Remaining Scenario of TAT expiry for one of 2 TAGs

MAC Running CR [2] has captured TAT expiry scenarios as below:
1)	if the timeAlignmentTimer is associated with the PTAG and only one PTAG is configured for SpCell; or
2) if two PTAGs are configured for SpCell, this expired timeAlignmentTimer is associated with one PTAG and the timeAlignmentTimer associated with the other PTAG is is not running:
3)	else if the timeAlignmentTimer is associated with an STAG, then for all Serving Cells belonging to this TAG and configured with only one TAG; or
4) if the timeAlignmentTimer is associated with an STAG, then for all Serving Cells configured with this TAG and a second TAG for which the timeAlignmentTimer is not running:
5) else if the timeAlignmentTimer is associated with a TAG, then for all Serving Cells configured with this TAG and a second TAG for which the timeAlignmentTimer is running;
But when 2 PTAGs are configured for SpCell, TAT for one of the PTAG is expired while TAT for the other PTAG is running, how to handle the SCell only belonging to the PTAG associated to the expired TAT is not captured.
For this scenario, we think the same actions when handling TAT expires of STAG in legacy should be applied, e.g., same actions as scenarios 3 and 4.
Proposal 4. When an SCell configured with only one TAG for which the associated TAT is expired and the TAG is one of PTAGs, while the TAT associated with the other PTAG of SpCell is running, the following actions should be applied to the SCell:
· flush all HARQ buffers;
· notify RRC to release PUCCH, if configured;
· notify RRC to release SRS, if configured;
· clear any configured downlink assignments and configured uplink grants;
· clear any PUSCH resource for semi-persistent CSI reporting;
· maintain NTA (defined in TS 38.211) of this TAG.

3.	Conclusion
In this document, we present our views on configurations for supporting 2 TAGs in a serving cell and TAT expiry in 2 TA mTRP operation, and make proposals as follows:
Proposal 1. Association between UL/DL resources and TAG should be indicated by RRC, e.g., including TAG indication in TCI State and TCI UL State. 
Proposal 2. RAN2 introduces tag id or tag indication only in the new introduced TCI State, and legacy TCI state is always linked to the legacy tag-Id.
Proposal 3. If Proposal 2 is agreed, RAN2 to adopt TP in Annex. 
Proposal 4. When an SCell configured with only one TAG for which the associated TAT is expired and the TAG is one of PTAGs, while the TAT associated with the other PTAG of SpCell is running, the following actions should be applied to the SCell:
· flush all HARQ buffers;
· notify RRC to release PUCCH, if configured;
· notify RRC to release SRS, if configured;
· clear any configured downlink assignments and configured uplink grants;
· clear any PUSCH resource for semi-persistent CSI reporting;
· maintain NTA (defined in TS 38.211) of this TAG.
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Annex: 
Introducing tag id in new TCI state
TCI-State-r18 ::=                       SEQUENCE {
    tci-StateId                         TCI-StateId,
	tag-Id-r18                          TAG-Id                       OPTIONAL,   -- Need R
	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
    ...
}

TCI-UL-State-r18 ::=             SEQUENCE {
    tci-UL-StateId-r17              TCI-UL-StateId-r17,
	tag-Id-r18                       TAG-Id                          OPTIONAL,   -- Need R
	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
    ...
}

Introducing tag indication in new TCI state
TCI-State-r18 ::=                       SEQUENCE {
    tci-StateId                         TCI-StateId,
	applyIndicatedTAG                   {first, second}              OPTIONAL,   -- Need R
	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
    ...

}

TCI-UL-State-r18 ::=             SEQUENCE {
    tci-UL-StateId-r17              TCI-UL-StateId-r17,
	applyIndicatedTAG                   {first, second}              OPTIONAL,   -- Need R
	servingCellId-r17                ServCellIndex                    OPTIONAL,   -- Need R
    bwp-Id-r17                       BWP-Id                           OPTIONAL,   -- Cond CSI-RSorSRS-Indicated
[bookmark: _Hlk149827156]    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
    ...
}

