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1. Introduction
[bookmark: _Hlk118141910]RAN2 has agreed to support the co-existence between RACH-less LTM and R18 MIMO two TA. However, the corresponding change is missed in the current RRC spec. Besides, the co-existence between RACH-based LTM and R18 MIMO two TA has not been discussed and agreed. In this paper, we will analyze this issue in detail and propose a solution.
2. Discussion
2.1. [bookmark: _Hlk117151813][bookmark: _Hlk142662859]RRC impact for co-existence between LTM and R18 MIMO two TA
In RAN2#125 meeting [1], we agreed the following: 
	· Aim to Support the co-existence between RACH-less LTM with network provided TA and R18 MIMO two TA. Determine the impact offline. 


To achieve the co-existence purpose, RAN2 discussed two options and agreed to reuse the MIMO design, i.e., adding the mapping relationship between TCI state and TAG ID in the TP:
	· For LTM with MIMO two TA,
-	Use post-email discussion to discuss the TP with outcome of endurable TP for next meeting, aiming to reuse the MIMO design as much as possible;
-	To use option 2, not signal additional info but use the mapping from TCI state to TAG ID to understand the applicable TAG, in the TP.


The corresponding MAC CR [2] is as following:
	[image: ]


However, the current RRC CR [3] doesn’t capture the mapping from TCI state of the candidate cell to TAG ID in the candidate cell configuration:[image: ]
[image: ]
Someone may argue that the legacy TCI state and TCI UL state within the ServingCellConfig of ltm-CandidateConfig have the mapping from TCI state to TAG ID and UE could know the TAG ID of the TCI state in LTM Cell Switch Command MAC CE after applying the configuration of the target cell, thus there is no need to add the mapping relationship in the CandidateTCI-State and CandidateTCI-UL-State. 
However, we assume the above agreement intends to ensure the TCI state ID and TA value provided in LTM Cell Switch Command MAC CE by the source DU are mapped to the same TAG ID, then UE could know the TAG ID of the received TA value via the TAG ID related tothe received TCI state ID. Since the legacy TCI state and TCI UL state within the ServingCellConfig are invisible to source DU, there is a need to add the mapping in the CandidateTCI-State and CandidateTCI-UL-State which is visible to the source DU.
Proposal 1: Add the mapping from TCI state to TAG ID in the CandidateTCI-State and CandidateTCI-UL-State.
An example of TP is provided in Annex.
2.2. Co-existence between RACH-based LTM and R18 MIMO two TA 
Though we have agreed on the co-existence between RACH-less LTM with network provided TA and R18 MIMO two TA, it is not clear whether the co-existence between RACH-based LTM and R18 MIMO two TA should be supported in Rel-18.
[bookmark: _Hlk162981618]In our understanding, it is not predictable whether the LTM procedure is RACH-less or RACH-based at the time when candidate DU configures the candidte cell configuration for the UE during the LTM preparation.  Hence, whether to configure the R18 MIMO two TA for an LTM candidate cell depends on whether the candidate cell allows the MIMO two TA and whether the UE supports MIMO two TA. Besides, it is not flexible to forbid the source DU to trigger the RACH-based LTM if the candidate cell is configured with R18 MIMO two TA. Thus, we think it is more reasonable for RAN2 to agree the co-existence between LTM and R18 MIMO two TA rather than only support the coexistence between RACH-less LTM and R18 MIMO two TA.
To support the co-existence between RACH-based LTM and R18 MIMO two TA, we think the network or UE should ensure that the TA value obtained during the RACH towards the target cell and the TCI-state indicated in the LTM Cell Switch Command MAC CE are associated with the same TAG-ID. Otherwise, mismatch between TA value and TCI-state will occur in target cell after the LTM.
Observation 1: To support the co-existence between RACH-based LTM and R18 MIMO two TA, the TA value obtained during the RACH towards the target cell and the TCI-state indicated in the LTM Cell Switch Command MAC CE should be associated with the same TAG-ID.
Proposal 2: RAN2 to decide whether to support the co-existence between RACH-based LTM and R18 MIMO two TA.
3. Conclusion
In this contribution, we provide our view on the co-existence between LTM and R18 MIMO two TA. We have the following observations and proposals:
Observation 1: To support the co-existence between RACH-based LTM and R18 MIMO two TA, the TA value obtained during the RACH towards the target cell and the TCI-state indicated in the LTM Cell Switch Command MAC CE should be associated with the same TAG-ID.
Proposal 1: Add the mapping from TCI state to TAG ID in the CandidateTCI-State and CandidateTCI-UL-State.
Proposal 2: RAN2 to decide whether to support the co-existence between RACH-based LTM and R18 MIMO two TA.
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Annex
Text proposal for Rel-18 TS 38.331 v18.1.0:
START OF the CHANGE
[bookmark: _Toc156130324]–	CandidateTCI-State
The IE CandidateTCI-State defines a TCI states configuration which associate one or more reference signal with a corresponding quasi-colocation (QCL) type.
CandidateTCI-State information element
-- ASN1START
-- TAG-CANDIDATETCI-STATE-START

CandidateTCI-State-r18 ::=           SEQUENCE {
    tci-StateId-r18                      TCI-StateId,
    qcl-Type1-r18                        LTM-QCL-Info-r18,
    qcl-Type2-r18                        LTM-QCL-Info-r18                                                    OPTIONAL,   -- Need R
pathlossReferenceRS-Id-r18           PathlossReferenceRS-Id-r17                                          OPTIONAL,   -- Need R
tag-Id-ptr-r18                       ENUMERATED{n0, n1}                                                  OPTIONAL,   -- Cond 2TA

    ...
}

LTM-QCL-Info-r18 ::=                 SEQUENCE {
    referenceSignal-r18                  CHOICE {
        ssb-Index                           SSB-Index,
        csi-RS-Index                        NZP-CSI-RS-ResourceId
    },
    qcl-Type-r18                         ENUMERATED {typeA, typeB, typeC, typeD},
    ...
}

-- TAG-CANDIDATETCI-STATE-STOP
-- ASN1STOP

	CandidateTCI-State field descriptions

	qcl-Type1, qcl-Type2
QCL information for the TCI state.

	pathlossReferenceRS-Id
Indicates a PathlossReferenceRS of the LTM candidate that includes this CandidateTCI-State.

	tci-StateId
The ID number of the TCI state.

	tag-Id-ptr
It indicates the TAG that is associated with this TCI state, value n0 means the TCI state associate with the TAG indicated by tag-Id, value n1 means this TCI state associated with the TAG indicated by tag2-Id. The tag_id_ptr refers to the TAG of the LTM candidate cell where the TCI state is applied, as specified in TS 38321 [3] clause 6.1.3.



	Conditional Presence
	Explanation

	2TA
	This field is mandatory present if tag2 is present for the LTM Candidate cell. It is absent, Need R, otherwise.



[bookmark: _Toc156130325]–	CandidateTCI-UL-State
The IE CandidateTCI-UL-State defines an uplink TCI states configuration.
CandidateTCI-UL-State information element
-- ASN1START
-- TAG-CANDIDATETCI-UL-STATE-START

CandidateTCI-UL-State-r18 ::=            SEQUENCE {
     tci-UL-StateId-r18                      TCI-UL-StateId-r17,
     referenceSignal-r18                     CHOICE {
        ssb-Index                               SSB-Index,
        csi-RS-Index                            NZP-CSI-RS-ResourceId
     },
     pathlossReferenceRS-Id-r18              PathlossReferenceRS-Id-r17                                   OPTIONAL,   -- Need R
 tag-Id-ptr-r18                          ENUMERATED{n0, n1}                                           OPTIONAL,   -- Cond 2TA

     ...
}

-- TAG-CANDIDATETCI-UL-STATE-STOP
-- ASN1STOP

	CandidateTCI-UL-State field descriptions

	csi-RS-Index
Indicates an NZP-CSI-RS-Resource of the LTM candidate that includes this CandidateTCI-UL-State.

	pathlossReferenceRS-Id
Indicates a PathlossReferenceRS of the LTM candidate that includes this CandidateTCI-UL-State.

	referenceSignal
Reference signal with which spatial relation information is provided.

	ssb-Index
The index of a SSB/PBCH block as indicated in ltm-SSB-Config of the LTM candidate that includes this CandidateTCI-UL-State.

	tci-UL-StateID
The ID number of the uplink TCI state.

	tag-Id-ptr
It indicates the TAG that is associated with this TCI state, value n0 means the TCI state associate with the TAG indicated by tag-Id, value n1 means this TCI state associated with the TAG indicated by tag2-Id. The tag_id_ptr refers to the TAG of the LTM candidate cell where the TCI state is applied, as specified in TS 38321 [3] clause 6.1.3.



	Conditional Presence
	Explanation

	2TA
	This field is mandatory present if tag2 is present for the LTM Candidate cell. It is absent, Need R, otherwise.



END OF the CHANGE

image1.png
Timing Advance Command: This field indicates whether the TA is valid for the LTM target cell (i.e. the SpCell
corresponding to the target configuration indicated by Target Configuration ID field). If the value of this field is
set to FFF, this field indicates that no valid timing adjustment is available for the PTAG of the LTM target cell;
Otherwiseotherwise, this field indicates the index value 7 used to control the amount of timing adjustment that
the MAC entity has to apply in TS 38.213 [6], and that the UE can skip the Random Access procedure for this
LTM cell switch. The length of the field is 12 bits. If fag-/d-pir is configured for the TCI state indicated by the
TCI state ID field in the LTM target cell and fag-Id-ptr is set to value n/, this field indicates the TA for the TAG

indicated by the tag2-Id of the LTM target cell; otherwise, this field indicates the TA for the TAG indicated by
the tag-id of the LTM target cell;
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- Candidate TCI-State
The IE CandidateTCI-State defines a TCI states configuration which associate one or more reference signal with a corresponding quasi-colocation (QCL) type.

CandidateTCl-State information element

—START
CandidateTCI-State-rl8 SEQUENCE {
tci-stateId-rl8 TCI-Stateld,
qel-Typel-r1s LTM-QCL-Info-r18,
qel-Type2-r18 LTM-QCL-Info-r18 OPTIONAL,  —-
pathlossReferenceRs-Id-rls PathlossRefersnceRS-Id-rl7 OPTIONAL,  —-
}
LTM-QCL-Info-r18 SEQUENCE {
referencesignal-rls CHOICE {
ssb-Index SSB-Index,
csi-RS-Index NZP-CSI-RS-ResourceId

1,
qel-Type-ris ENUMERATED {typed, typeB, typeC, typeD},
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- Candidate TCI-UL-State

The IE CandidateTCI-UL-State defines an uplink TCT states configuration.

CandidateTCI-UL-State information element

- STATE-STAR
CandidateTCI-UL-State-rls ::= SEQUENCE {
tci-UL-StateId-rls TCI-UL-StateId-rl7,
referencesignal-rlg cHOICE {
ssb-Index SSB-Index,
csi-RS-Index NZP-CSI-RS-ResourceId
1,
pathlossReferenceRs-Id-r1s PathlossReferenceRS-Id-rl]

OPTIONAL,  —- N
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