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1. Introduction
In RAN#94e, the working item to enhance both downlink and uplink MIMO operations in Rel-18 was agreed [1].

According to the WID, the following item needs to be studied, and if justified, specified:

-
Two TAs for UL multi-DCI for multi-TRP operation
In this meeting, RAN2 received an LS[2] from RAN1, requesting RAN2 to consider the agreements/conclusions in RAN1 as below.

	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.




In last RAN2 meeting, there has been some general discussion and decided to continue the discussion.  In this contribution we discuss the outcome of the discussion in RAN1 from RAN2 standpoint.
2. Discussion
Currently, each Serving cell is associated with only a TAG as described in [3].
ServingCellConfig information element

-- ASN1START

-- TAG-SERVINGCELLCONFIG-START

ServingCellConfig ::=               SEQUENCE {

    tdd-UL-DL-ConfigurationDedicated    TDD-UL-DL-ConfigDedicated                                                OPTIONAL,   -- Cond TDD

    initialDownlinkBWP                  BWP-DownlinkDedicated                                                    OPTIONAL,   -- Need M

    downlinkBWP-ToReleaseList           SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id                               OPTIONAL,   -- Need N

    downlinkBWP-ToAddModList            SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Downlink                         OPTIONAL,   -- Need N

    firstActiveDownlinkBWP-Id           BWP-Id                                                                   OPTIONAL,   -- Cond SyncAndCellAdd

    bwp-InactivityTimer                 ENUMERATED {ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30,

                                                    ms40,ms50, ms60, ms80,ms100, ms200,ms300, ms500,

                                                    ms750, ms1280, ms1920, ms2560, spare10, spare9, spare8,

                                                    spare7, spare6, spare5, spare4, spare3, spare2, spare1 }    OPTIONAL,   --Need R

    defaultDownlinkBWP-Id               BWP-Id                                                                  OPTIONAL,   -- Need S

    uplinkConfig                        UplinkConfig                                                            OPTIONAL,   -- Need M

    supplementaryUplink                 UplinkConfig                                                            OPTIONAL,   -- Need M

    pdcch-ServingCellConfig             SetupRelease { PDCCH-ServingCellConfig }                                OPTIONAL,   -- Need M

    pdsch-ServingCellConfig             SetupRelease { PDSCH-ServingCellConfig }                                OPTIONAL,   -- Need M

    csi-MeasConfig                      SetupRelease { CSI-MeasConfig }                                         OPTIONAL,   -- Need M

    sCellDeactivationTimer              ENUMERATED {ms20, ms40, ms80, ms160, ms200, ms240,

                                                    ms320, ms400, ms480, ms520, ms640, ms720,

                                                    ms840, ms1280, spare2,spare1}       OPTIONAL,   -- Cond ServingCellWithoutPUCCH

    crossCarrierSchedulingConfig        CrossCarrierSchedulingConfig                                            OPTIONAL,   -- Need M

    tag-Id                              TAG-Id,
    dummy1                              ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R

    pathlossReferenceLinking            ENUMERATED {spCell, sCell}                                              OPTIONAL,   -- Cond SCellOnly

    servingCellMO                       MeasObjectId                                                            OPTIONAL,   -- Cond MeasObject

    ...,

	tag-Id
Timing Advance Group ID, as specified in TS 38.321 [3], which this cell belongs to.


Regarding to each TAG, there is a timeAlignmentTimer assocaited with each TAG, which controls how long the MAC entity considers the Serving Cells belonging to the associated TAG to be uplink time aligned.
When two TAG associated with a Serving cell is introduced, it should be clarified how the MAC entity considers such a Serving Cell is to be uplink time aligned.

Proposal 1: RAN2 discuss how the MAC entity consider a Serving Cell associated with two TAGs to be uplink time aligned.

To fetch the TA for each TRP, RAN1[4]also agreed that a RA procedure could be triggered by PDCCH order and assumed separate PRACH configuration is provided for each TRP.
	Agreement

For multi-DCI based Multi-TRP operation with two TA enhancement, support the case where a PDCCH order sent by one TRP triggers RACH procedure towards either the same TRP or a different TRP at least for inter-cell Multi-DCI.
· FFS: for intra-cell Multi-DCI

· FFS: whether there are any restrictions needed

· FFS: if cross TRP RACH triggering is an optional feature


	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 


It is possible a RA triggered by a PDCCH order could be failed and an RA problem could be reported. If the Serving Cell is a Spcell, a RLF may be declared. However, considering the separate PRACH configuration used for each TRP, it could be early to declare a RLF in this case.

 Proposal 2: RAN2 discuss the impact to RLF detection when a Spcell is configured with multi-TRP.
RAN1 also agreed that CFRA could be triggerd by PDCCH order and concluded that it was up to RAN2 to decide whether there is a need to enhance CBRA procedure to support per TRP UE-initiated RACH procedure [4].
	Agreement

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.


	Conclusion

For multi-DCI based Multi-TRP operation with two TA enhancement, there is no consensus to support enhancements for CBRA triggered by PDCCH order.

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.

· Agreement: Send LS to RAN2 regarding the conclusion.


Regarding to  PDCCH order triggered RA, it is described as below in [5]
	5.1.2
Random Access Resource selection

…

1>
if the ra-PreambleIndex is not 0b000000:

2>
set the PREAMBLE_INDEX to the signalled ra-PreambleIndex;

2>
select the SSB signalled by PDCCH.
1>
else if the contention-free Random Access Resources associated with SSBs have been explicitly provided in rach-ConfigDedicated and at least one SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs is available:

2>
select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs;
2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SSB.

1>
else if the contention-free Random Access Resources associated with CSI-RSs have been explicitly provided in rach-ConfigDedicated and at least one CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the associated CSI-RSs is available:

2>
select a CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the associated CSI-RSs;

2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected CSI-RS.

…


For a CFRA triggered by a PDCCH order, the dedicated SSB is signalled by PDCCH. However, for a CBRA triggered by a PDCCH order, the SSB/CSI-RS is selected by UE. Our concern if  no SSB/ CSI-RS could be selected, in legacy procedure, it will end up with selecting any SSB. Considering the intention of such a PDCCH order to fetch the TA for a specific TRP, it could be in vain if any SSB is selected. So if CBRA triggered by PDCCH order for Multi-TRP operation, it should be careful about this case. 

 Proposal 3: RAN2 discuss the impact to existing procedure if CBRA triggered by PDCCH order is supported for Multi-TRP operation.
3. Conclusion
We have discussed Multi-TRP operation with two TA enhancement and propose that
Proposal 1: RAN2 discuss how the MAC entity consider a Serving Cell associated with two TAG to be uplink time aligned.
Proposal 2: RAN2 discuss the impact to RLF detection when a Spcell is configured with multi-TRP.
Proposal 3: RAN2 discuss the impact to existing procedure if CBRA triggered by PDCCH order is supported for Multi-TRP operation.
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