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1	LS on Multi-DCI Multi-TRP with two TAs


RAN2 has received LS in R1-2213004 “LS on Multi-DCI Multi-TRP with two Tas” with the below content:

1.  Overall Description
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.

RAN2 has also received LS in R1-2302226 which contains RAN1 agreements so far from the different MIMO RAN1 agenda items, eUTCI, 2TA, CSI, DMRS, SRS, STxMP, 8Tx UL. In this paper we discuss the 2TA aspects.
In the second LS RAN1 informs e.g. on the following agreements related to 2TA:

Agreement
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, support the following:
Associate TAG to TCI-state
· Associate TAG ID with UL/joint TCI state 
· For UL transmission, the TAG ID associated with the UL/joint TCI state is utilized
· A baseline is UE expects that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG
· Working Assumption: A UE may report that it supports that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESETPoolIndex correspond to both TAGs
FFS: on how to handle association when Rel-15/16 spatial relation framework is used for
· PUCCH
· DG/CG Type 1/Type 2 PUSCH
· AP/SP/P SRS


Agreement
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 


Agreement
For multi-DCI multi-TRP operation with two TAs in a CC, two DL reference timings are supported where each DL reference timing is associated with one TAG
· baseline assumption is that the Rx timing difference between the two DL reference timings is no larger than CP length 
· as an optional UE capability, Rx timing difference between the two DL reference timings can be assumed to be larger than CP length
· FFS: the maximum Rx timing difference (could be up to RAN4)
· Other than UE capability details and relevant configuration, no additional RAN1 specification enhancement specific for this case is expected

Agreement
For multi-DCI multi-TRP operation with two TAs in a CC, two DL reference timings are supported where each DL reference timing is associated with one TAG
· baseline assumption is that the Rx timing difference between the two DL reference timings is no larger than CP length 
· as an optional UE capability, Rx timing difference between the two DL reference timings can be assumed to be larger than CP length
· FFS: the maximum Rx timing difference (could be up to RAN4)
· Other than UE capability details and relevant configuration, no additional RAN1 specification enhancement specific for this case is expected

2	TA groups


Our assumption on the functionality for 2TA is as follows

· The functionality RAN1 is designing involves two time-alignment timers associated per one serving cell. 
· One timer is associated to UL towards one TRP and the other towards the other TRP.

RAN1 uses the terminology of having TAG per time alignment timer. RAN2 discussed in RAN2#121 whether reusing the existing definition of TAG is feasible here or not. Our view is that it is not feasible since for example for PCell, there would be two primary TAGs if current definitions are directly applied to the NR Rel-18 RAN1 agreement. The other reason is that all current procedures for the expiration of a time alignment timer involve all serving cells of the corresponding TAG. This is in contradiction to having a time alignment timer corresponding to a TRP, which means e.g. only PUCCH associated to that TRP, not for the whole cell.

1. TAG are defined for cell groups and the MAC procedures are for all serving cells belonging to a TAG. This is fundamentally different than having procedures for e.g. those UL channels belonging to one TRP, hence to part of a serving cell.

This brings to the discussion on how the cells/TRPs configured for the UE be grouped when following the RAN1 functionality of 2Tas. Let’s assume there are serving cells configured for the UE named here as A,B,C and so on. Each cell has two (active)TRPs. Note that for now, we do not consider the additional PCI list which may be more than 2 but only look at the 2 TRPs of a serving cell. First TRP of cell A is marked as A1 and second TRP of cell A is marked as A2 and so on.  Group1 denotes cells/TRPs that follow the first UL timing and hence first time alignment timer and Group2 denotes cells/TRPs that follow the second UL timing and hence second time alignment timer. 
There can be different ways to allow this grouping. For example, the allowed grouping is such that both groups need to contain the same cells although it may be optional which TRP is included. If the reference timing is for first group cell A, then the same cell is also reference timing for group 2. Two example groupings could be:
Group 1: A1, B1, C1
Group2: A2, B2, C2
Or:
Group 1: A1, B2, C1
Group2: A2, B1, C2
[bookmark: _Hlk131708692]The operation according to the above example 1 would be that if TA in A1 of group 1 is lost, it is considered to be lost for A1, B1 and C1 but A2, B2 and C2 would still be running. 
It can also be possible that there are more than two groups and perhaps, the groups do not need to contain the same cells(although this is what we are suspecting). 
Another possibility is that this per TRP TA operation is local to a serving cell, at least for the second time alignment timer. Perhaps the operation is something like:
Group 1: A1, B1, C1, D1
Group2: A2
Group3: B2
Group4: C2
Group5: D2
With this example, it could be that there is one group that does correspond to an original TAG and then there is an additional timer per serving cell to follow the other TRP. It is still not necessarily feasible to use the original TAG as there the procedures indeed are for the whole serving cell and all serving cells of that group.
Another aspects are related to the possible hierarchy or dependences of these timers. That is, whether there are dependences on one timer expiring, or both timers expiring, or if one of the timers define TA for the whole cell and only the other is for the TRP related to the additional PCI.

[bookmark: _Toc131710858]RAN2 to send LS to RAN1 from RAN2#121bis to ask further clarification questions on the possible groupings and related operation.

2	PRACH configuration “per additional PCI”
RAN1 had the following agreement:

Agreement
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 

Note that RAN1 supports only CFRA for 2TA operation and it is up to RAN2 to decide on CBRA. Hence this discussion is related to CFRA and it is assumed RAN2 can decide later whether CBRA needs to be supported or not.
In TS 38.331, PRACH configuration is given to the UE in IE The CellGroupConfig, which is used to configure a master cell group (MCG) or secondary cell group (SCG). A cell group comprises of one MAC entity, a set of logical channels with associated RLC entities and of a primary cell (SpCell) and one or more secondary cells (SCells).

Within that IE the PRACH configuration is given with IE ReconfigurationWithSync:

ReconfigurationWithSync ::=         SEQUENCE {
    spCellConfigCommon                  ServingCellConfigCommon                                     OPTIONAL,   -- Need M
    newUE-Identity                      RNTI-Value,
    t304                                ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000},
    rach-ConfigDedicated                CHOICE {
        uplink                              RACH-ConfigDedicated,
        supplementaryUplink                 RACH-ConfigDedicated
    }                                                                                               OPTIONAL,   -- Need N
    ...,
    [[
    smtc                                SSB-MTC                                                     OPTIONAL    -- Need S
    ]],
    [[
    daps-UplinkPowerConfig-r16      DAPS-UplinkPowerConfig-r16                                      OPTIONAL    -- Need N
    ]],
    [[
    sl-PathSwitchConfig-r17         SL-PathSwitchConfig-r17                                         OPTIONAL    -- Cond DirectToIndirect-PathSwitch
    ]]
}

[bookmark: _Toc60777334][bookmark: _Toc115429158]–	RACH-ConfigDedicated
The IE RACH-ConfigDedicated is used to specify the dedicated random access parameters.
RACH-ConfigDedicated information element
-- ASN1START
-- TAG-RACH-CONFIGDEDICATED-START


RACH-ConfigDedicated ::=        SEQUENCE {
    cfra                            CFRA                                                                    OPTIONAL, -- Need S
    ra-Prioritization               RA-Prioritization                                                       OPTIONAL, -- Need N
    ...,
    [[
    ra-PrioritizationTwoStep-r16    RA-Prioritization                                                       OPTIONAL, -- Need N
    cfra-TwoStep-r16                CFRA-TwoStep-r16                                                        OPTIONAL  -- Need S
    ]]
}

CFRA ::=                    SEQUENCE {
    occasions                       SEQUENCE {
        rach-ConfigGeneric              RACH-ConfigGeneric,
        ssb-perRACH-Occasion            ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}
                                                                                                            OPTIONAL  -- Cond Mandatory
    }                                                                                                       OPTIONAL, -- Need S
    resources                       CHOICE {
        ssb                             SEQUENCE {
            ssb-ResourceList                SEQUENCE (SIZE(1..maxRA-SSB-Resources)) OF CFRA-SSB-Resource,
            ra-ssb-OccasionMaskIndex        INTEGER (0..15)
        },
        csirs                           SEQUENCE {
            csirs-ResourceList              SEQUENCE (SIZE(1..maxRA-CSIRS-Resources)) OF CFRA-CSIRS-Resource,
            rsrp-ThresholdCSI-RS            RSRP-Range
        }
    },
    ...,
    [[
    totalNumberOfRA-Preambles INTEGER (1..63)                                                             OPTIONAL -- Cond Occasions
    ]]
}

CFRA-TwoStep-r16 ::=                    SEQUENCE {
    occasionsTwoStepRA-r16                  SEQUENCE {
        rach-ConfigGenericTwoStepRA-r16         RACH-ConfigGenericTwoStepRA-r16,
        ssb-PerRACH-OccasionTwoStepRA-r16       ENUMERATED {oneEighth, oneFourth, oneHalf, one,
                                                            two, four, eight, sixteen}
    }                                                                                                     OPTIONAL, -- Need S
    msgA-CFRA-PUSCH-r16                     MsgA-PUSCH-Resource-r16,
    msgA-TransMax-r16                       ENUMERATED {n1, n2, n4, n6, n8, n10, n20, n50, n100, n200}    OPTIONAL, -- Need S
    resourcesTwoStep-r16                    SEQUENCE {
        ssb-ResourceList                        SEQUENCE (SIZE(1..maxRA-SSB-Resources)) OF CFRA-SSB-Resource,
        ra-ssb-OccasionMaskIndex                INTEGER (0..15)
    },
    ...
}

CFRA-SSB-Resource ::=           SEQUENCE {
    ssb                             SSB-Index,
    ra-PreambleIndex                INTEGER (0..63),
    ...,
    [[
    msgA-PUSCH-Resource-Index-r16   INTEGER (0..3071)     OPTIONAL  -- Cond 2StepCFRA
    ]]

}

CFRA-CSIRS-Resource ::=         SEQUENCE {
    csi-RS                          CSI-RS-Index,
    ra-OccasionList                 SEQUENCE (SIZE(1..maxRA-OccasionsPerCSIRS)) OF INTEGER (0..maxRA-Occasions-1),
    ra-PreambleIndex                INTEGER (0..63),
    ...
}

-- TAG-RACH-CONFIGDEDICATED-STOP
-- ASN1STOP


There is also related RRC procedure specified in Clause 5.3.5.8.3 which states that at T304 expiry (Reconfiguration with sync Failure) or T420 expiry (Path switch failure) UE release preambles provided in rach-ConfigDedicated if configured and so on. Now, if more fields of rach-ConfigDedicated are added, it becomes nonbackwards compatible with current specification. Hence RAN2 should discuss and clarify from RAN1, what exactly needs to be added for RACh configuration for the 2TA operation. Perhaps it is only the prach-RootSequenceIndex is given per additional PCI/SSB. Further, the added RACh configuration could be something similar to IE BeamFailureRecoveryConfig. 





[bookmark: _Toc131710859]RAN2 to ask RAN1 more details on the needed RACH configuration per additional PCI. What exactly needs to be different per additional PCI.
[bookmark: _Toc131710860]RAN2 to use the draft LS in appendix as baseline to formulate questions to RAN1
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Conclusion

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to send LS to RAN1 from RAN2#121bis to ask further clarification questions on the possible groupings and related operation.
Proposal 2	RAN2 to ask RAN1 more details on the needed RACH configuration per additional PCI. Wht exactly needs to be different per additional PCI.
Proposal 3	RAN2 to use the draft LS in appendix as baseline to formulate questions to RAN1
 

Draft LS to RAN1
3GPP TSG-RAN WG2 Meeting #121bis 	R2-22110xx
Electronic April 2023

[bookmark: _Hlk116898752]Title:	DRAFT LS on 2TA operation for Rel-18 MIMO
Response to: 	-
Release:	Rel-18
Work Item:	NR_MIMO_evo_DL_UL-Core

Source:	Ericsson (to be replaced with 3GPP TSG-RAN WG2)
To:	3GPP TSG-RAN WG1

Contact Person:	
Name:	Helka-Liina Määttänen
Email Address:	Helka-liina.maattanen@ericsson.com

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 	

Attachments:	None


1. 2TA grouping:

RAN2 has discussed the 2TA aspect based on RAN1 input. RAN2 assumption on the functionality for 2TA is as follows

· The functionality RAN1 is designing involves two time-alignment timers associated per one serving cell. 
· One timer is associated to UL towards one TRP and the other towards the other TRP.

RAN1 uses the terminology of having TAG per time alignment timer. RAN2 discussed in RAN2#121 whether reusing the existing definition of TAG is feasible here or not. 

Question 1
RAN2 would like to confirm whether the above understanding of the intended functionality is correct or not.

Further potential questions:
•	Is it correct understanding that TRPs over more than one serving cell should follow the same time alignment timer? If so, are those always same serving cells? That is, if first TRP of cells a, b and c are associated to a time alignment timer, then the second TRPs of the same serving cells are also grouped to follow second time alignment timer?
•	Current procedures are per serving cell. Is it the intention that there should be new procedures for part of UL channels/HARQ buffers etc, only associated to one TRP?
•	Shall there be different actions if one of the timers expire versus if both expire?
•	Will the procedures depend on if first timer expire vs if second timer expires? That is, is there a hierarchy between the timers associated to one serving cell(which may be the PCell)?

2. PRACH configuration per “additional PCI”:

RAN2 discussed the RAN1 agreement on “one additional PRACH configuration is supported for each configured additional PCI” and would like to ask further details on what exactly should be configured per additional PCI.

Question x
Are there other parameters than prach-RootSequenceIndex which needs to be different for each additional PCI/SSB? 


3. Actions:
To RAN1 group:
ACTION: 	RAN2 respectfully asks RAN1 to provide responses to above questions.

4. Date of Next TSG-RAN WG2 Meetings:
TSG-RAN WG2 Meeting #122 	May 2023    Incheon
TSG-RAN WG2 Meeting #123	August 2023      Toulouse



