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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. RAN1 has sent a LS on Multi-DCI Multi-TRP with two TAs [1].
	In Rel-18 discussions on MIMO Evolution for Downlink and Uplink, RAN1 has agreed to support multi-DCI multi-TRP operation with two TAs.  The following has been agreed/concluded in RAN1:

Agreement
For multi-DCI based multi-TRP operation with two TAs, support configuring two TAGs belonging to a serving cell.

Conclusion
For multi-DCI based Multi-TRP operation with two TA enhancement, it is up to RAN2 to decide whether there is a need to enhance CBRA procedure to support per TRP UE-initiated RACH procedure.

2.  Actions
To RAN WG2
ACTION: RAN1 would like to kindly ask RAN2 to take the above agreements/conclusions into account in their future work related to two TAs for multi-DCI multi-TRP operation, and notify RAN1 of any RAN2 decisions on per TRP UE-initiated RACH procedure that require RAN1 involvement.


RAN1 also sent a LS on Rel-18 MIMO agreements up to date [2]. In this document, we provide our views on two TAs for multi-DCI multi-TRP and per TRP UE-initiated RACH.
Discussion
Two TAs for multi-DCI multi-TRP
TAG and TAT
Based on RAN1 agreement in the LS, two TAGs are configured for a serving cell to support two TAs for two TRPs respectively. Currently, only one TAG ID is configured in servingCellConfig. Thus, an additional TAG ID needs to be configured. 
Proposal 1: An additional TAG ID is configured for a serving cell.
Currently, each serving cell has one TA belonging to one TAG with one timeAlignmentTimer (TAT), and up to 4 TAGs are configured per MAC entity including one PTAG for SpCell, and the other STAGs. 
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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,
    ...
}

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].



maxNrofTAGs                             INTEGER ::= 4       -- Maximum number of Timing Advance Groups

To support 2 TAs for multi-DCI multi-TRP, for intra-cell scenario that two TRPs are from the serving cell, the serving cell will have up to 2 TAs. When 2 TAG IDs are configured for each serving cell, the existing 4 TAGs may not be enough. The number of TAGs has to be doubled, i.e., up to 8 TAGs need to be configured. For inter-cell scenario that one TRP is from the serving cell and the other TRP is from an additional cell with PCI other than the serving cell PCI, 2 TAs have to be managed associated with the serving cell, which also lead to double the number of TAGs. Considering both intra-cell and inter-cell scenarios, the maximum number of TAGs per MAC entity needs to be increased to 8.
Proposal 2: The maximum number of TAGs configured per MAC entity is increased to 8.
In the existing TAC MAC CE, the length of TAG ID field is 2 bits. If the number of TAG increases, a new TAC MAC CE (e.g., enhanced TAC MAC CE) with more bits for TAG ID field is needed.
Proposal 3: Introduce a new TAC MAC CE if the maximum number of TAGs per MAC entity is increased.
As specified in TS 38.321, a TAG containing the SpCell of a MAC entity is referred to as PTAG. Currently, there is only one PTAG per MAC entity. When two TAGs are configured for the SpCell to maintain two TAs, there will be two PTAGs per MAC entity.
Proposal 4: A MAC entity has up to 2 PTAGs with each PTAG using one TA for the SpCell.
Currently, each TAG has a TAT. For two TAs per serving cell, one option is to maintain one TAT per TAG, which follows the legacy principle and allows more flexibility to manage the UL synchronization of two TRPs independently. Another option is to maintain one TAT per serving cell so that the single TAT controls UL synchronization for two TRPs. When two TAGs are configured for a serving cell, a single TAT has to associate with two TAGs. This option may complicate the control of UL synchronization and cause more specification impact.
Proposal 5: One TAT per TAG is configured and managed to support two TAs for mDCI mTRP.
When two TATs are maintained for two TAG respectively for a serving cell, TAT expiry for different cases need to be discussed. 
· only one TAT expires for a serving cell
· Option 1: only suspend UL transmissions towards the corresponding TRP except the Random Access Preamble
· Option 2: follow the current list of actions when TAT expires
· both TATs expire for a serving cell: follow the current list of actions when TAT expires
Proposal 6: RAN2 to discuss UE behavior when only one TAT for a serving cell expires and when both TATs for a serving cell expire.
CFRA by PDCCH order
RAN1 has agreed to support CFRA by PDCCH order to obtain TAs for multi-DCI multi-TRP operation for both intra-cell and inter-cell cases [2].
	Agreement RAN1-111
For multi-DCI based Multi-TRP operation with two TA enhancement, support CFRA triggered by PDCCH order for both intra-cell and inter-cell cases.
Agreement RAN1-112
Confirm the following working assumption:
For multi-DCI based inter-cell Multi-TRP operation with two TA enhancement, one additional PRACH configuration is supported for each configured additional PCI
· the additional PRACH configuration is used in a RACH procedure triggered by a PDCCH order for the corresponding configured additional PCI 


Based on RAN1 agreement, one additional PRACH configuration for each additional PCI is supported for RACH triggered by PDCCH order
Proposal 7: For mDCI inter-cell mTRP, one separate RACH configuration is provided for each additional PCI for CFRA by PDCCH order.
One issue for obtaining TA by PDCCH ordered CFRA is how UE knows the PDCCH ordered RACH is for which TRP. From RAN2 perspective, an indication in PDCCH order or in RAR can be considered. As this issue is still under RAN1 discussion, RAN2 can wait and see RAN1 progress. 
Per TRP UE-initiated RACH
In the RAN1 LS [1], RAN1 asked RAN2 to decide whether to support per TRP UE-initiated RACH procedure. When two TAs are maintained for mDCI mTRP, there are two cases for UL non-synchronized. 
· Only one TRP is UL non-synchronized. In this case, CFRA can be triggered by PDCCH order.
· Both TRPs are UL non-synchronized. In this case, UE can first initiate CBRA during RRC_CONNECTED as legacy procedure to obtain the TA of any one TRP for mDCI mTRP operation, and then NW can send PDCCH order to obtain the TA for the other TRP if needed. 
Therefore, there seems no strong motivation to introduce per TRP UE-initiated RACH. In case to support per TRP UE-initiated RACH, some potential issues need to be discussed, e.g., when UE initiates RACH per TRP, which RACH resource is used, which TAG is applied, etc. 
Proposal 8: RAN2 to discuss if to support per TRP UE initiated RACH for obtaining TAs for mDCI mTRP operation.
Conclusion
Based on the discussion, we have the following proposals.
Proposal 1: An additional TAG ID is configured for a serving cell.
Proposal 2: The maximum number of TAGs configured per MAC entity is increased to 8.
Proposal 3: Introduce a new TAC MAC CE if the maximum number of TAGs per MAC entity is increased.
Proposal 4: A MAC entity has up to 2 PTAGs with each PTAG using one TA for the SpCell.
Proposal 5: One TAT per TAG is configured and managed to support two TAs for mDCI mTRP.
Proposal 6: RAN2 to discuss UE behavior when only one TAT for a serving cell expires and when both TATs for a serving cell expire.
[bookmark: _GoBack]Proposal 7: For mDCI inter-cell mTRP, one separate RACH configuration is provided for each additional PCI for CFRA by PDCCH order.
Proposal 8: RAN2 to discuss if to support per TRP UE initiated RACH for obtaining TAs for mDCI mTRP operation.
Reference 
[1] R2-2300021 LS on Multi-DCI Multi-TRP with two TAs
[2] R2-2302455 LS to RAN2/4 on Agreements for Rel-18 MIMO

