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1. Introduction
In RAN1 #114bis meeting, following agreements were achieved on two TAs for UL multi-DCI for multi-TRP operation [1]. 
	Agreement
The following working assumption is confirmed
· “For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, support the case where a PDCCH order sent by TRPX triggers RACH procedure towards either TRPX or TRPY.”
Above confirmation does not change power control for the same TRP PDCCH order.

R1-2310432	Moderator Summary #2 on Two TAs for multi-DCI	Moderator (Ericsson)

R1-2310554	Moderator Summary #3 on Two TAs for multi-DCI	Moderator (Ericsson)

Agreement
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, 1 bit is supported for indicating active additionalPCI in the PDCCH order 
· the single bit in the PDCCH order indicates if the PRACH triggering is towards servingCell PCI or active additional PCI
Note: This has no impact on whether common or separate field with cell indication in LTM is used

Agreement
When a UE is configured with both the inter-cell multi-DCI based Multi-TRP operation with two TAs and Rel-18 LTM features, 
· Alt 1:  separate fields are used to indicate additionalPCI (for inter-cell mTRP) and to indicate cell indicator field (for Rel-18 LTM)

Conclusion
There is no consensus to extend 2TA enhancement to BFD/BFR in Rel-18




In this contribution, remaining issues on two TAs are discussed with the following outline: initial TA acquisition is discussed in section 2. In section 3, TAT issue is handled. A working assumption on whether one CORESETPoolIndex associated with the activated UL/joint TCI states can correspond to both TAGs is discussed in section 4.  A brief conclusion is given in section 5. 
2. Initial TA acquisition
In RAN1 #112 bis e-meeting, there was the following agreement: 
Agreement
For multi-DCI based inter-cell multi-TRP and intra-cell multi-TRP operation with two TAGs configured in a CC, for a CFRA based PDCCH order from one TRP triggering PRACH towards another TRP, study whether and, if needed, how to determine the transmit power of the triggered PRACH preamble


From the agreement, an issue to be solved is the determination of the transmit power for the PDCCH order triggered PRACH. In RAN1 #114bis meeting, following proposal is proposed in FL summary according to this issue: 
Proposal 1.2
When PRACH is transmitted towards a different TRP compared that is different from the TRP that transmits to PDCCH order, for multi-DCI based inter-cell multi-TRP and [intra-cell] multi-TRP operation with two TAGs configured in a CC, SSB indicated in the CFRA based PDCCH order is used as the PL-RS for determining the transmit power of the triggered PRACH transmission.
· The UE expects the SSB index to satisfy the "Known conditions for pathloss reference signal" of Section 8.14.2 of 38.133.
In the legacy mechanism, the SSB/CSI-RS that is QCLed with the DM-RS of the PDCCH order is used as the path loss RS to estimate the path loss of PRACH transmission, as agreed in RAN1 #92 meeting. 
	RAN1 #92:
Agreements:
· UE assumes that the DMRS of both the received PDCCH order and the PDCCH of the corresponding Msg2 are QCLed with the same SSB/CSI-RS.
· gNB configures 9 bits to indicate RACH occasion index.
· 6 bits are used to indicate an SSB index
· Note: This SSB index is just intended to find the RACH occasion to transmit Msg1
· 3 bits are used to indicate the relative RACH occasion index that corresponds to the indicated SSB index
· Note: UE follows the SSB  CBRA mapping rule to find the specific RACH occasion.
· The SSB/CSI-RS that is QCLed with both the DM-RS of PDCCH order and the DM-RS of the PDCCH of the corresponding Msg2 is used for pathloss estimation associated with Msg1.




The legacy mechanism to determine PL RS and beam of PRACH transmission doesn’t adapt to the multi-DCI based  multi-TRP transmission considering the cross triggered PRACH, e.g., PDCCH order is transmitted from TRP1 and the triggered PRACH transmission is toward TRP2. In that case UE-to-TRP1 may has a different path loss than UE-to-TRP2. New mechanism should be designed to indicate UE the PL RS to determine the transmission power of the PRACH. A straightforward way is to use the SSB indicated in the PDCCH order as the PL RS and estimate the transmission power of the PRACH [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] in transmission occasion [image: ] by [2]：
[image: ] [dBm],
where PCMAX,f,c(i) is provided by the higher layer configuration as follows: 
RACH-ConfigGeneric ::=              SEQUENCE {
    prach-ConfigurationIndex            INTEGER (0..255),
    msg1-FDM                            ENUMERATED {one, two, four, eight},
    msg1-FrequencyStart                 INTEGER (0..maxNrofPhysicalResourceBlocks-1),
    zeroCorrelationZoneConfig           INTEGER(0..15),
    preambleReceivedTargetPower         INTEGER (-202..-60),
    preambleTransMax                    ENUMERATED {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200},
    powerRampingStep                    ENUMERATED {dB0, dB2, dB4, dB6},
    ra-ResponseWindow                   ENUMERATED {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80},

}
In addition, this method can also apply to the intra-cell as well as inter-cell multi-TRP. 

Proposal 1: When PRACH is transmitted towards a TRP that is different from the TRP that transmits PDCCH order, to determine the transmit power of the PDCCH ordered PRACH for multi-DCI based multi-TRP operation, SSB indicated in the CFRA based PDCCH order is used as the PL-RS for determining the transmit power of the triggered PRACH transmission. 
3. On TAT issue
In RAN1 #113 meeting, the following agreements on TAT issue has been achieved based on the RAN2 LS:
	Agreement
· Proposed answer to Question Q2 in RAN2 LS (R1-2304326): 
· RAN1 confirms that when the TA timer associated to one TRP expires for a TAG associated with a TCI state, UL or DL operation associated to the another TRP is not impacted. This further depends on PTAG/STAG definition, which is up to RAN2 to decide.
· Which UL or DL operation is impacted have not been discussed in RAN1.


From the agreement, only UL or DL operation associated with the TRP with the expired TAT timer will be impacted. Which UL or DL operation is impacted needs to be further discussed. In NR Rel-16/17, one TimeAlignmentTimer(TAT) is used in TA adjustment and is configured to UE in TAG. 
TAG ::=                             SEQUENCE {
    tag-Id                              TAG-Id,
    timeAlignmentTimer                 TimeAlignmentTimer
}

TimeAlignmentTimer ::= ENUMERATED {ms500, ms750, ms1280, ms1920, ms2560, ms5120, ms10240, infinity}

UE will perform TA adjustment in the period indicated by TimeAlignmentTimer. Both gNB and UE consider that uplink synchronization is maintained during this period. If TAT expires, UE will flush all HARQ buffers for all serving cells and release PUSCH/PUCCH/SRS transmission for all serving cells. Meanwhile, UE will maintain NTA of all TAGs. In case that UL non-synchronization happens due to TAT expiration and there is UL data arrival, UE will initiate CBRA.  In case that UL non-synchronization happens due to TAT expiration and there is DL data arrival, PDCCH ordered RACH is initiated [3].

In Rel-18 TA enhancements for multi-TRP operation, 2 TAs are used with each corresponds to one UE-to-TRP uplink transmission. Correspondingly, two TATs will be considered for multi-DCI based multi-TRP operation with each TAT configured independently in each TAG, each TAT corresponds to one UE-to-TRP uplink transmission. In the procedure of TA maintenance, suppose one of the two TATs expires, e.g. TAT1 corresponding to UE-to-TRP1 uplink transmission expires, the behavior of UE should be re-defined considering that the legacy UE behavior is defined per serving cell, if HARQ buffer or PUSCH/PUCCH/SRS is cleared per cell according to the legacy, the UE-to-TRP2 uplink transmission will be terminated, leading to a serious performance degradation. A possible solution is to clear the corresponding HARQ buffer/HARQ process of the expired TAT/TAG and clear the PUSCH/PUCCH/SRS transmission of the expired TAT/TAG. In the implementation, if two HARQ entities are considered for 2 TRPs, when one TAT expires, the HARQ buffer of the expired TRP/TAG shall be cleared. In case one HARQ entity is considered for 2 TRPs in multi-TRP operation, the relationship between HARQ process and TRP/TAG can be recorded by physical layer for each scheduling, when one TAT expires, the statistics was requested by MAC layer and upon the response from physical layer the HARQ process of the expired TRP/TAG will be cleared.

Proposal 2: When one or two TATs expire if two TATs are considered, clear the HARQ buffer/process of the expired TAT/TAG and terminate the corresponding PUSCH/PUCCH/SRS uplink transmission. 
4. Association between TA and Uplink transmission
In RAN1 #113 meeting, association between TA and TRP were discussed with the following agreements:
	Agreement
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, the baseline feature is revised as follows:
· UE expects that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG  
· Association of TAG ID with UL/joint TCI state is via RRC configuration 
· Above does not impact the association of the indicated TCI states and coresetPoolIndex values as agreed in previous meetings in 9.1.1.1.



On whether one CORESETPoolIndex associated with the activated UL/joint TCI states can correspond to both TAGs, there is the following proposal in RAN1 #114bis meeting: 
Proposal 3.0

Confirm/Revert the following working assumption:

· 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

[bookmark: _GoBack]In our opinion, this working assumption on allowing TCI states associated to a CORESETPoolIndex to correspond to two TAGs would allow more flexible scheduling, e.g. suppose there are two TRPs, TRP1 and TRP2. In slot #n, TRP1(CORESETPoolIndex 0) schedules an UL transmission towards TRP1, the associated TAG is TAG1. In slot #n+1, TRP1(CORESETPoolIndex 0) schedules an UL transmission towards TRP2, the associated TAG is TAG2. 

Proposal 3: The following working assumption is confirmed:
	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


5. Conclusions
In this contribution, we focus on the remaining issues on two TAs for uplink multi-DCI for multi-TRP operation, initial TA acquisition and TAT issues are mainly discussed. We have the following proposals:
Proposal 1: When PRACH is transmitted towards a TRP that is different from the TRP that transmits PDCCH order, to determine the transmit power of the PDCCH ordered PRACH for multi-DCI based multi-TRP operation, SSB indicated in the CFRA based PDCCH order is used as the PL-RS for determining the transmit power of the triggered PRACH transmission. 
Proposal 2: When one or two TATs expire if two TATs are considered, clear the HARQ buffer/process of the expired TAT/TAG and terminate the corresponding PUSCH/PUCCH/SRS uplink transmission. 

Proposal 3: The following working assumption is confirmed:
	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
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