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1. Introduction
In RAN1 #112bis e-meeting, following agreements were achieved on two TAs for UL multi-DCI for multi-TRP operation. 

	
Working Assumption

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. 
· FFS: details of PRACH power control

Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, support at least RAR-based solution where RAR is only received from a TRP that is associated with Type 1 CSS
· RAR based
· FFS: RAR-less solution reusing the solution agreed in Rel-18 Mobility Enh

Agreement
For intercell multi-DCI based Multi-TRP operation with two TA enhancement, support indication of which PRACH configuration to be used in the RACH procedure in the PDCCH order.
· FFS: Whether additionalPCI or a generic identifier is indicated in PDCCH order
· FFS: The detail of the indication in PDCCH order in terms of whether to support PRACH triggered for inactive additionalPCI.

Conclusion 
For multi-DCI based Multi-TRP operation with two TA enhancement, how to indicate the TAG ID via absolute TA command MAC CE is left up to RAN2:
· One of two TAG IDs configured in the SpCell can be indicated

Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, down-select one of the following alternatives:
· Alt 1: indicate TAG ID as part of TA command in RAR
· Alt 2: indicate TAG ID as part of PDCCH order
· Alt 3: divide SSBs into two groups, one for each TRP. If a SSB associated to a RACH procedure belongs to the nth group (n=1, 2), then the TA obtained via the RACH procedure corresponds to the nth TRP.

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




In this contribution, remaining issues on two TAs are discussed with the following outline: TA acquisition is discussed in section 2. In section 3, TA updating is considered. Association between TA and uplink transmission is discussed in section 4. In section 5, Overlapping UL transmission interruption issue is considered. TAT issue is handled in section 6. A brief conclusion is given in section 7. 
2. Initial TA acquisition
Regarding to the TA acquisition of the second TRP of non-serving cell, the following agreements were achieved on the RACH procedure triggered by PDCCH order in RAN1#112bis e-meeting:
	Agreement
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, support indication of which PRACH configuration to be used in the RACH procedure in the PDCCH order.
· FFS:  whether additionalPCI or a generic identifier is indicated in PDCCH order
· FFS: The detail of the indication in PDCCH order in terms of whether to support PRACH triggered for inactive additionalPCI.



In the current spec, higher layer parameter additionalPCI represents the Physical Cell Id. The physical cell ID ranges from 0 to 1007 which requires at most 10 bits in the PDCCH order, consuming lots of PDCCH resource. Instead, a generic identifier, e.g. additionalPCIIndex(3 bits) can be indicated in the PDCCH order to indicate the PRACH configuration to be used in the RACH procedure to save bits.

SSB-MTC-AdditionalPCI-r17 ::=       SEQUENCE {
    additionalPCI-r17                   PhysCellId,
}
PhysCellId ::=                      INTEGER (0..1007)

Proposal 1: For inter-cell MTRP operation with two TA enhancements, to obtain the initial TA of the non-serving cell TRP, RACH triggered by PDCCH order similar to those of the intra-cell M-TRP can be performed. SSB and preamble index with the non-serving cell with a generic identifier. E.g. additionalPCIIndex are included in the PDCCH order to indicate explicitly the RACH procedure belong to another cell. 
Proposal 2:  For the PRACH triggered for inactive additional PCI should be deprioritized due to the limited time left for Rel-18 discussion.
Regarding to the TA acquisition of the second TRP,  a PDCCH order sent by one TRP triggering RACH procedure towards either the same TRP or a different TRP for inter-cell multi-TRP has been supported in RAN1 #111 meeting. For intra-cell M-TRP case, there was the following working assumption in RAN1 #112bis-e meeting:
	Working Assumption

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. 
· FFS: details of PRACH power control



In our opinion, a PDCCH order sent by one TRP triggering RACH procedure towards either the same TRP or a different TRP should also be supported for intra-cell multi-TRP case. We don’t see the motivation to adopt different mechanisms for intra-cell multi-TRP and inter-cell multi-TRP. Cross-TRP RACH triggering have some benefits, e.g. PDCCH order can be transmitted via the TRP with the better transmission quality to ensure the reliability of PDDCH order.  
In multi-DCI based multi-TRP transmission, to obtain the TA of the second TRP, assume TRP1 sent a PDCCH order triggering a CFRA towards TRP2, how to perform the power control of the PRACH is another issue to be discussed. In the legacy mechanism, transmission power for a physical random access channel(PRACH) [image: ], on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] based on DL RS for serving cell [image: ] in transmission occasion [image: ]is shown as [4]
[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},

}

For the determination of PLb,f,c of the PRACH, in the legacy mechanism, the SSB/CSI-RS that is QCLed with the DM-RS of the PDCCH order is used as the pathloss RS to estimate the pathloss of PRACH transmission, as agreed in RAN1 #92 meeting. Meanwhile, UE will use the DL Rx beam of the PDCCH order to transmit PRACH. 
	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-TRP case considering that UE-to-TRP2 has a different pathloss than UE-to-TRP1. Meanwhile, the DL Rx beam of the PDCCH order which is sent from TRP1 can’t be used to transmit PRACH since TRP2 might have a different direction in comparison with TRP1 for the UE. In this case, mechanisms should be designed to indicate UE the PL RS as well as the beam to transmit PRACH. A straightforward way is to use the SSB indexed by SS/PBCH Index in the PDCCH order as the PL RS, the beam of receiving SSB can be used to transmit PRACH. An alternative way is to add a new field in PDCCH order, the new field is used to indicate the TCI state/CORESETPoolIndex in which the type-D source RS(SSB/CSI-RS) included can be used as the PL RS of the PRACH. If the CORESETPoolIndex is indicated, one activated TCI states of the corresponding CORESETPoolIndex, e.g. the one with the lowest TCI state ID can be used to determine the PL RS of the PRACH. 

Proposal 3:　The following working assumption is confirmed. 
	Working Assumption

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. 
FFS: details of PRACH power control



Proposal 4: Upon reception of the PDCCH order, UE will perform CFRA procedure according to the indication in the PDCCH order, to determine the power of the PRACH transmission, the following formula can be used: 
[image: ][dBm]
With PPRACH,target,f,c provided by higher layer configuration. For the determination of the PL RS of the PRACH transmission, following schemes can be considered: 
· Alt1: Use the SSB indicated by SS/PBCH Index in the PDCCH order as the PL RS of PRACH transmission, the beam of receiving SSB can be used to transmit msg1. 
· Alt2: Add a new field in PDCCH order(or use the reserved bits) to indicate the codepoint of a TCI state, the type-D source RS(SSB/CSI-RS) in the TCI state can be used as the PL RS of PRACH transmission, the receiving beam of the SSB/CSI-RS can be used to transmit msg1.
· Alt3: Add a new field in PDCCH order(or use the reserved bits) to indicate the CORESETPoolIndex, UE use type-D source RS of the activated TCI state with the lowest ID corresponding to the CORESETPoolIndex as the PL RS of the PARCH transmission, the receiving beam of the SSB/CSI-RS is used to transmit msg1. 

Upon reception of the preamble transmitted by UE, the round-trip delay from UE to TRP2 is estimated and indicated to UE. As to the mechanism of indicating the estimated TA to UE, the following agreement was achieved in RAN1 #112 bis e-meeting:
	Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, support at least RAR-based solution where RAR is only received from a TRP that is associated with Type 1 CSS
· RAR based
· FFS: RAR-less solution reusing the solution agreed in Rel-18 Mobility Enh



In Rel-18 mobility enhancement, whether RAR is received or not is configured, if RAR is configured to be not received by NW, TA will be included in cell switch command. For multi-DCI based multi-TRP operation with two TA enhancement, since cell switch command does not exist in this scenario, reusing the solution agreed in Rel-18 mobility enhancement is not appropriate. Meanwhile, considering the limited time left for the Rel-18 discussion, we recommend the RAR-less scenario as a deprioritized case.

Proposal 5: Reusing RAR-less solution introduced for Rel-18 LTM is not feasible for multi-DCI based multi-TRP operation due to the non-existence of the cell switch command.  Furthermore, due to the limited time left for Rel-18 discussion, it is recommended to deprioritize the RACH-less case. 

UE will receive RAR MAC PDU in the RAR window after sending the preamble and use the TA command (12bits) included in the MAC RAR to calculate the absolute value of timing advance NTA. To determine the TA included in the MAC RAR belong to the first TRP or the second TRP, in RAN 1 #112bis e-meeting, the following agreements were achieved:
	Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, down-select one of the following alternatives:
· Alt 1: indicate TAG ID as part of TA command in RAR
· Alt 2: indicate TAG ID as part of PDCCH order
· Alt 3: divide SSBs into two groups, one for each TRP. If a SSB associated to a RACH procedure belongs to the nth group (n=1, 2), then the TA obtained via the RACH procedure corresponds to the nth TRP.



To determine the TA/TAG included in the MAC RAR belong to the first TRP or the second TRP, TAG ID can be explicitly indicated in RAR, as described in Alt1. Upon the reception of the indication, UE will apply the TA to the TRP according to the association between TAG and TRP, e.g. TCI state/spatial relation/CORESETPoolIndex etc. 
Alt2 is similar to Alt1 with the difference that TAG ID is included in PDCCH order instead of RAR. Upon the reception of the indication, UE will associate the TA included in the RAR corresponding to the PRACH transmission triggered by the PDCCH order with the TAG ID included in the PDCCH order.
For Alt3, all the SSBs are divided into two groups and each group is associated with one TRP. The association is configured to UE. If a SSB included in the PDCCH order associated to a RACH procedure belongs to the nth(n=1, 2) TRP, the TA obtained in the MAC RAR will be applied to the nth TRP.  Alt 3 has a limitation on SSB transmission, as only a sub-group of SSB can be sent by one TRP.  
Proposal 6: For intra-cell multi-DCI based multi-TRP operation with two TA enhancements, prefer indicating TAG ID as part of TA command in RAR or as part of PDCCH order. i.e. Both Alt1 and Alt2 can be supported. 
3. TA updating
In RAN1#110bis e-meeting, the following agreements on TA indication for TA updating were achieved [1]:
	Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, support enhancements related to indicating TAG ID via absolute TA command:
· FFS: whether the indication is implicit or explicit
· Detailed indication schemes are FFS
· This does not preclude indication of two TAG IDs (if supported)
· Note: This applies at least to MSGB in case of C-RNTI.




In NR Rel-15/16, if uplink out-of-synchronization is detected, gNB will estimate timing advance by triggering an uplink reference signal (e.g. preamble) transmission. The estimated TA is indicated to UE by TA command MAC-CE, where TA command is operated with TAG identified by TAG ID. Each TAG consists of a group of CCs sharing a same TA. Upon the indication from gNB, UE will calculate the absolute value of the timing advance and use it on the consequent PUSCH/PUCCH transmission, the absolute value is calculated by:
NTA_new = NTA_old + (TA-31)*16*64/2u. TA = 0, 1, 2, 3, …, 63.
where TA is indicated by gNB, 2u represents the SCS of 2u * 15K. NTA_old is the absolute value of TA for previous TA adjustment. 
The TA indication mechanism can be extended to UL multi-DCI for multi-TRP transmission, where two TAs are needed to adjust the corresponding uplink transmission to different TRPs. In the indication, two TACs are signaled, each consists of one TAG and the corresponding TA to one TRP transmission. The association between TAG and TRP is implicitly determined, e.g. TAG is associated to TCI-state/spatial relation/CORESETPoolIndex.
Upon reception of the two TAC indications, UE will calculate absolute value of each TA by:
NTA_new_1 = NTA_old_1 + (TA1-31)*16*64/2u. TA1 = 0, 1, 2, 3, …, 63.
NTA_new_2 = NTA_old_2 + (TA2-31)*16*64/2u. TA2 = 0, 1, 2, 3, …, 63.
Where TA1 and TA2 are the two TAs indicated by gNB, NTA_old_1 and NTA_old_2 are the absolute value of TA in previous TA adjustment for TRP1 and TRP2 respectively. 
UE will use NTA_new_1 and NTA_new_2 to adjust the consequent PUSCH/PUCCH transmission to TRP1 and TRP2 according to the association between TRP and TAG ID respectively. 
Proposal 7: For TA indication in TA updating, support the network signals two TACs. Each TAC consists of an explicit TAG ID and the corresponding absolute TA command. 
4. Association between TA and Uplink transmission
In RAN1 #112bis e-meeting, association between TA and TRP were discussed with the following proposal:
  Proposal 2.0 
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  
As pointed out by some companies in the discussion, some resources (such as SRS resources) may be configured not to follow an indicated(UL/joint) TCI state which is selected from the set of active TCI states, then the term “activated” would need to be removed in order to cover all cases. If the “activated” is removed, for the case that SRS resources configured not to follow an indicated(UL/joint) TCI state, the TA corresponding to the TAG ID associated with the TCI state X configured for SRS will be applied. 
In addition, “of UL signals/channels” should be kept, without “of UL signals/channels”, the UL/joint TCI state(s) can’t be directly associated to CORESETPoolIndex. UL/joint TCI state is cell-specific, rather than TRP-specific. By keeping “of UL signals/channels”, one may expect these UL signals/channels can associate with a CORESETPoolIndex. Hence, it is preferable to keep it by only removing the bracket. 
Proposal 8: Support removing ‘[activated]’ and bracket of [of UL signals/channels] for proposal 2.0. i.e.
  Proposal 2.0 
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  

On how to associate TAG ID with UL/joint TCI state, there was the following proposal in RAN1 #112bis meeting: 
Proposal 2.0b 
For multi-DCI based multi-TRP operation, association of TAG ID with UL/joint TCI state is via RRC configuration
· Note:  the above association is expected to not conflict with the association of indicated joint/DL TCI states to coresetPoolIndex defined in AI 9.1.1.1  
The proposal says that association between TAG ID and UL/joint TCI state is via RRC configuration. For the signaling design, one simple and straightforward way is to configure TAG ID in UL/joint TCI state, when the UE is indicated two TCI states for uplink transmission, UE will use each TAG associated with TCI state respectively to the corresponding uplink transmission. An alternative way to associate TCI state and TAG ID is to use a predefined rule, e.g. the first TCI state indicated by NW is associated with TAG ID #1 and the second TCI state is associated with TAG ID #2, the association between TCI state and TAG ID can also be configured by RRC.  Or if the signaling design of the association can’t be decided by RAN1 after discussion, a LS to RAN2 can be considered and left the issue to RAN2. Thus, we have the following proposal: 

Proposal 9: Support the association of TAG ID with UL/joint TCI state is via RRC configuration, following schemes can be considered in the signaling design:
· Alt1: Configure TAG ID as part of UL/joint TCI state
· Alt2: Use a predefined rule, e.g. the first TCI state is associated with TAG ID #1, the second TCI state is associated with TAG ID #2, the association between TCI state and TAG ID can be configured by RRC
· Alt3: Send a LS to RAN2 on the signaling design to associate TAG ID with UL/joint TCI state

For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, another issue to be discussed is 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

For PUCCH transmission in Rel-15/16 spatial relation framework, the UL spatial filter of PUCCH is determined by activating one of the RRC-configured PUCCH-SpatialRelationInfo. In this case, TAG can be configured in PUCCH-SpatialRelationInfo, when a PUCCH-SpatialRelationInfo is activated for PUCCH transmission, UE will use the TAG included in the PUCCH-SpatialRelationInfo for PUCCH transmission.
For DG PUSCH transmission in Rel-15/16 multi-DCI based multi-TRP transmission, the UL spatial filter of the PUSCH is the same as those of the SRS resource indicated by SRI field in DCI scheduling PUSCH.  For CG Type1 PUSCH transmission, the SRI is included in the ConfiguredGrantConfig and activated by DCI format 0_1. For CG Type2 PUSCH transmission, the SRI is included in the ConfiguredGrantConfig. Considering this, TAG can be configured in the SRS resource set, UE will use the TAG included in the SRS resource set where the SRS indicated by SRI stays to adjust the corresponding PUSCH transmission. 
For AP/SP/P SRS transmission in Rel-15/16 spatial relation framework, the UL spatial filter of SRS is determined by activating one of the RRC-configured SRS-SpatialRelationInfo. Similarly, TAG can be configured in the SRS-SpatialRelationInfo, for one transmission, UE will use the TAG included in the activated SRS-SpatialRelationInfo to adjust the corresponding SRS transmission. 
Proposal 10: For PUCCH, TAG can be configured in PUCCH-SpatialRelationInfo, UE will use the TAG included in the activated PUCCH-SpatialRelationInfo to perform TA adjustment. 
Proposal 11: For PUSCH, TAG can be configured in the SRS resource set, for DG PUSCH transmission, UE will use the TAG included in the SRS resource set where the SRS indicated by SRI (included in DCI for DG PUSCH and CG type1 PUSCH or ConfiguredGrantConfig for CG type2 PUSCH) stays to perform TA adjustment.
Proposal 12: For AP/SP/P SRS, TAG can be configured in SRS-SpatialRelationInfo, UE will use the TAG included in the activated SRS-SpatialRelationInfo to perform TA adjustment. 
5. On overlapping UL transmission interruptions
In RAN1 #110 e-meeting, an issue proposed to be discussed is the overlapping between two UL channels/signals due to different TAs in a same CC with the following proposal: 
For multi-DCI based multi-TRP operation with two TAs, study how to handle overlapping part between two UL transmissions associated with two TAs, where the study includes:
· whether to introduce scheduling restriction in overlapping part
· whether to introduce dropping rules 
· whether specification impact is needed, or if the issue can be handled via implementation
· whether to allow overlapped transmission in case the UE supports STxMP transmission (if STxMP feature is agreed in NR Rel-18)

In RAN1 #110bis e-meeting, the following conclusion was achieved. 
	Conclusion
For multi-DCI based Multi-TRP operation with two TA enhancement, it cannot always be assumed that both TRPs have knowledge of the overlapping region between transmissions corresponding to the two TAs.
· Note: This doesn’t prevent the network from applying scheduling restrictions even if the TRPs have no knowledge of the overlapping region




In RAN1 #112 meeting, the following agreement was made: 
	Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission, down-select at least one of the following in RAN1#112bis-e:
· Alt 1:  Introducing a time gap X between two UL transmissions associated with two different TA values
· E.g., X symbols in the slot(s) corresponding to the two UL transmission remain unused
· FFS: How X is determined
· Alt 2:  Reduce the overlapping duration of one of the two UL transmissions
· Alt 3:  Scheduling restriction is applied such that the UE does not expect the two UL transmissions to overlap
· Other alternatives are not precluded
TBD: how to capture the downselected alternative(s) in the specifications in case specification impact is deemed needed.




For multi-DCI based multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission, down-select one of the following:
· Alt 1:  Introducing a time gap between two UL transmissions with two different TA values
· Alt 2:  Reduce the overlapping symbols of one of the two UL transmissions
· Alt 3:  Introduce Scheduling Restrictions
In NR Rel-16 TDM based PUSCH transmission, overlapping might happen between the two adjacent slots due to difference TA applied. The solution to this case is given in TS38.213 as “If two adjacent slots overlap due to a TA command, the latter slot is reduced in duration relative to the former slot”. 
In RAN1 #109 e-meeting, it has been agreed that two TAs are supported for the multi-DCI based multi-TRP transmission. In such a case, when Rel-16 TDM multi-DCI based PUSCH transmission is considered, due to the restriction of UE capability, only one PUSCH transmission is allowed at a time, this can be ensured by scheduling implementation of gNB, or if it cannot always be assumed that both TRPs have knowledge of the overlapping region between transmissions corresponding to the two TAs, dropping rule which is related to one TAG can be considered, e.g. drop the overlapping part of PUSCH1 associated with TAG1 or PUSCH2 associated with TAG2. 


[bookmark: _Ref111214847]Fig.4. Illustration of dropping for Rel-16 TDM multi-DCI based PUSCH transmission
In case of NR Rel-18 STxMP transmission, UE can transmit the two UL channels simultaneously in the CC. In this case, UE has two independent RF chains/PAs with different TAs, UE use independent timing for the two UL transmissions , no additional processing is needed when PUSCH1 is overlapping with PUSCH2 once the association between TA and each PUSCH is established. 
Proposal 13: For Rel-16 TDM multi-DCI based PUSCH transmission, UE is not allowed to transmit two UL signals/channels simultaneously in the CC, when overlapping happens due to the two TA adjustments,  dropping rule which is related to one TAG can be considered, e.g. drop the overlapping part of PUSCH1 associated with TAG1/PUSCH2 associated with TAG2.
Proposal 14: For NR Rel-18 STxMP transmission, UE can transmit two UL signals/channels simultaneously in the same CC in which case the overlapping UL transmissions are allowed, no additional processing is needed when the two transmissions overlap. 
6. On TAT issue
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 [2]. 
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, 2TAs are used with each corresponds to one UE-to-TRP uplink transmission.  In the process of TA adjustment, whether 2 TATs each corresponds to one UE-to-TRP uplink transmission shall be used is an issue to be considered. 
If two TATs are considered for multi-DCI based multi-TRP operation, two TATs will be configured independently in each TAG, with 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 from MAC layer from physical layer and then the HARQ process of the expired TRP/TAG will be cleared. 

Proposal 15: If two TATs are considered, the UE behavior when one or two TATs expire shall be re-defined. E.g. only clear the HARQ buffer/process of the expired TAT/TAG and the corresponding PUSCH/PUCCH/SRS uplink transmission. 
7. Conclusions
In this contribution, we focus on the enhancement on two TAs for uplink multi-DCI for multi-TRP operation, Initial TA acquisition, TA updating, Association between TA and Uplink transmission and overlapping UL transmission interruptions are mainly discussed. We have the following proposals:
Proposal 1: For inter-cell MTRP operation with two TA enhancements, to obtain the initial TA of the non-serving cell TRP, RACH triggered by PDCCH order similar to those of the intra-cell M-TRP can be performed. SSB and preamble index with the non-serving cell with a generic identifier. E.g. additionalPCIIndex are included in the PDCCH order to indicate explicitly the RACH procedure belong to another cell. 
Proposal 2:  For the PRACH triggered for inactive additional PCI should be deprioritized due to the limited time left for Rel-18 discussion.
Proposal 3:　The following working assumption is confirmed. 
	Working Assumption

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. 
FFS: details of PRACH power control



Proposal 4:  For the PRACH triggered for inactive additional PCI should be deprioritized due to the limited time left for Rel-18 discussion.
Proposal 5: Reusing RAR-less solution introduced for Rel-18 LTM is not feasible for multi-DCI based multi-TRP operation due to the non-existence of the cell switch command.  Furthermore, due to the limited time left for Rel-18 discussion, it is recommended to deprioritize the RACH-less case. 
Proposal 6: For intra-cell multi-DCI based multi-TRP operation with two TA enhancements, prefer indicating TAG ID as part of TA command in RAR or as part of PDCCH order. i.e. Both Alt1 and Alt2 can be supported. 
Proposal 7: For TA indication in TA updating, support the network signals two TACs. Each TAC consists of an explicit TAG ID and the corresponding absolute TA command. 
Proposal 8: Support removing ‘[activated]’ and bracket of [of UL signals/channels] for proposal 2.0. i.e.
  Proposal 2.0 
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, the baseline feature is revised as follows:

· [bookmark: _GoBack]UE expects that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG  
Proposal 9: Support the association of TAG ID with UL/joint TCI state is via RRC configuration, following schemes can be considered in the signaling design:
· Alt1: Configure TAG ID as part of UL/joint TCI state
· Alt2: Use a predefined rule, e.g. the first TCI state is associated with TAG ID #1, the second TCI state is associated with TAG ID #2, the association between TCI state and TAG ID can be configured by RRC
· Alt3: Send a LS to RAN2 on the signaling design to associate TAG ID with UL/joint TCI state
Proposal 10: For PUCCH, TAG can be configured in PUCCH-SpatialRelationInfo, UE will use the TAG included in the activated PUCCH-SpatialRelationInfo to perform TA adjustment. 
Proposal 11: For PUSCH, TAG can be configured in the SRS resource set, for DG PUSCH transmission, UE will use the TAG included in the SRS resource set where the SRS indicated by SRI (included in DCI for DG PUSCH and CG type1 PUSCH or ConfiguredGrantConfig for CG type2 PUSCH) stays to perform TA adjustment.
Proposal 12: For AP/SP/P SRS, TAG can be configured in SRS-SpatialRelationInfo, UE will use the TAG included in the activated SRS-SpatialRelationInfo to perform TA adjustment. 
Proposal 13: For Rel-16 TDM multi-DCI based PUSCH transmission, UE is not allowed to transmit two UL signals/channels simultaneously in the CC, when overlapping happens due to the two TA adjustments,  dropping rule which is related to one TAG can be considered, e.g. drop the overlapping part of PUSCH1 associated with TAG1/PUSCH2 associated with TAG2.
Proposal 14: For NR Rel-18 STxMP transmission, UE can transmit two UL signals/channels simultaneously in the same CC in which case the overlapping UL transmissions are allowed, no additional processing is needed when the two transmissions overlap. 
Proposal 15: If two TATs are considered, the UE behavior when one or two TATs expire shall be re-defined. E.g. only clear the HARQ buffer/process of the expired TAT/TAG and the corresponding PUSCH/PUCCH/SRS uplink transmission. 
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