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Introduction 
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Great progress has been achieved in the past few meetings. While, there are still some remaining issues to be further discussed. In this contribution, we provide our views on these issues.
Further Details for two TAs
Relation between channels/signals and the TAs
	Agreement
Multi-DCI multi-TRP operation with two TAs is supported for Rel-15/16/17 TCI frameworks and unified TCI framework extension discussed in 9.1.1.1 as well as UL beam indication via spatial relation.
Agreement
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, the four options agreed in RAN1#110bis-e are refined as below (down-selection of one or a combination of the options to be performed in RAN1#111):
· Option 1: Associate TAG to TCI-state/spatial relation
· Configure TAG ID as part of UL/joint TCI state or spatial relation
· for UL transmission, the TAG ID associated with the UL/joint TCI state or spatial relation is utilized
· Option 2: Associate TAG to CORESETPoolIndex
· for dynamically scheduled/activated PUSCH, TAG associated with the CORESET pool index of the CORESET carrying the scheduling/activating PDCCH is utilized for UL transmission
· for Type 1 CG, P/SP-SRS, and P/SP-PUCCH, coresetPoolIndex is RRC-configured.
· FFS:   Other signals/channels:  AP-SRS, and dynamic HARQ-ACK
· Option 3: Associate TAG to SSB group (if such an association is agreed in agenda 9.1.1.2). For a UL transmission, UE adopts the TAG associated with the SSB group such that
· if the PL RS is an SSB, then the UE adopts the TAG associated with the SSB group which the PL RS of the UL transmission belongs to
· if the PL RS is a CSI-RS, then the UE adopts the TAG associated with the SSB group which the QCL source SSB of the PL RS belongs to 
· Option 4:  TAG association performed as follows:
· for dynamically scheduled/activated channels/signals, TAG associated with the CORESET pool index of the CORESET carrying the scheduling PDCCH is utilized for UL transmission
· for P/SP UL channels / signals (not scheduled or activated by DCI), TAG ID is RRC-configured.



Associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation has been discussed for two meetings, and four options were listed, as shown above, for down-selection in this meeting.
Option 1 requires two different frameworks for Rel-15/16 spatial relation info and TCI state in Rel-17. In addition, to make it workable for FR1 without spatial relation info, following two aspects should be further considered: 
Introduce configuration of spatial relation info in FR1: this will enlarge signaling overhead for additional spatial relation info indication signaling e.g. MAC CE/SRI will be introduced in FR1.
RRC-configuration or default rules verifies TAG ID for UL channels or signals: this complicates the design.
Option 3 makes the mTRP framework in Rel-16/17/18 complicated. Since coresetpoolindex has been designed for differentiating TRPs, we fail to see the necessity to introduce DL RS group for each TRP explicitly. Furthermore, it requires either to specify association for each possible DL-RS or to specify multi-chain relationship (if SSBs are divided into two groups) since PL-RS may be CSI-RS and the QCL of the CSI-RS may be TRS, which has large spec impact. Whether this DL-RS group overrides the design on coresetpoolindex should be further discussed which is out of the scope in the AI. What’s more, for FR1 only one default PL-RS is defined for mDCI based mTRP transmission, how to associate such one PL-RS to two TAG?

Option 2 is a straight forward solution for it is designed based on coresetpoolindex, which is compatible for both Rel-16 and the future Rel-18 mTRP framework. Compared to Option 2, Option 4 proposes to configure TAG ID for P/SP UL channel/signals. Since only two TAGs can be configured for a single CC with both dynamic scheduled and P/SP UL transmission, configuring TAG ID for P/SP UL channels in Option 4 indeed has no difference with configuring coresetpoolindex for P/SP channels in Option 2. So, we fail to see the extra benefits of Option 4 compared with Option 2. Option 4 and Option 2 can be merged into one solution.
 
In Option2, for AP-SRS and dynamic HARQ-ACK, coresetPoolIndex should be RRC-configured per SRS resource and per PUCCH resource respectively.  Regarding AP-SRS, triggering SRS resource set associated with two TRPs simultaneously using one DCI from a TRP is more beneficial considering DCI overhead. Besides, in Rel-16 mTRP frame work, one SRS resource set with usage set to codebook or non-codebook is shared for both TRPs, if CORESETPoolIndex is determined based on the triggering DCI, benefit of DCI overhead will disappear as two SRS resource set triggering is required before mDCI scheduling. For dynamic HARQ-ACK, RRC-configured coresetpoolindex provide more flexibility for NW scheduling.
1. [bookmark: _Hlk111222874]Support Option2: Associate TAG to CORESETPoolIndex
for dynamically scheduled/activated PUSCH, TAG associated with the CORESET pool index of the CORESET carrying the scheduling/activating PDCCH is utilized for UL transmission
for Type 1 CG, P/SP-SRS, and P/SP-PUCCH, coresetPoolIndex used for TAG determination is RRC-configured
for AP-SRS, and dynamic HARQ-ACK, coresetPoolIndex is RRC-configured per SRS resource and per PUCCH resource respectively.   

DL reference timing definition 
	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)
· [bookmark: _Hlk118365897]Other than UE capability details and relevant configuration, no additional RAN1 specification enhancement specific for this case is expected
Ran4 LS reply:
For a UE capable of supporting Receive Time Difference (RTD) > CP, MRTD/MTTD value for FR1 is 33/34.6 µs and MRTD/MTTD value for FR2 is 8/8.5 µs.
For a UE not capable of supporting RTD>CP, MTTD is within (CP + M1 µs) for FR1 and MTTD is within (CP + M2 µs) for FR2. Where M1 and M2 are FFS in RAN4.



It has been agreed to support two DL reference timings to adjust UL timing for each TAG respectively regardless of maximum Rx timing difference exceeds CP length or not. RAN4 LS reply on maximum Rx timing difference for UE capable of supporting Rx timing difference exceeding CP length is received in [5], where MRTD value for FR1 is 33 µs and MRTD value for FR2 is 8 µs. Since no additional RAN1 specification enhancement specific for this case is expected, only issue left to be discussed is how to derive two-reference timings. DL RS/channels transmissions associates with two TRPs through coresetpoolindex. So, UE can derive two-reference timings by measuring RSs associated with different CORESETPoolIndex. Introducing two-reference timing will have impact on RAN4 spec TS 38.133, hence LS is needed to inform RAN4 on the progress made in RAN1.
UE derives two reference timings by measuring DL RSs associated with coresetpoolindex 0 and coresetpoolindex 1 respectively.
Send LS to RAN4 to inform agreements on two-reference timings.
One TAC signaling for two TAGs
[bookmark: _GoBack]Technically, UE receives one relative TAC associated with one TRP, and TAC associated with the other TRP can be determined by the received TAC together with DL receiving timing difference.  As shown in Figure 1 one TAC received by UE is determined based on the reference TRP for example TRP 1, then UE calculates the TA for the other TRP by utilizing the timing offset between DL receiving timing from two TRPs. 


Two TAC acquisitions based on DL receiving timing difference
UE derives the second TAC based on DL reference timing is useful in some cases. For example, as shown in Figure 2, considering the asymmetric demand on DL /UL data transmission, DL transmission is scheduled by two TRPs, while UL data may only be scheduled by one TRP, UL timing for PUCCH transmission towards TRP2 may not be accurate due to inaccurate TAC from TRP2 because measurement on PUCCH whose bandwidth is typically narrow will negatively impact the timing measurement accuracy. Under these circumstances, UE can acquire UL timing for PUCCH HARQ feedback of the corresponding PDSCH towards the TRP without any SRS or PUSCH transmission based on the TAC from the TRP with SRS transmission and the difference of UE receive timing. Therefore, we propose that the UL timing can be achieved using the TAC from the TRP with SRS/PUSCH transmission and the DL timing difference between the two TRPs.


An example of mTRP transmission.
1. For the case without SRS/PUSCH but with PUCCH transmission to the second TRP, support a TA control mode that only one TAC is explicitly indicated and associated with the first TRP, with the other TA determined by the received TAC together with DL receiving timing difference between the TRPs.
Considering two TRPs may not be synchronized, the additional error will be introduced for TRP2, because the timing offset may be unfortunately compensated along with propagation delay. The offset can be calculated by utilizing two TAC received from two RACH procedures and the DL timing difference from two TRPs measured by UE as shown in Figure 3. 


An example of time alignment in two RACH procedures
Assuming timing offset p between non-synchronized TRPs is obtained through two RACH procedures, Table 1 provides an analysis of Rx timing offset for each TRP where TAC is calculated by DL timing difference whereas different propagation delays and timing offsets between TRPs are considered. It can be seen that UL timing for the second TRP is aligned well for all cases.
Calculation on Rx timing offset for each TRP where TAC is calculated by DL timing difference
	
	TRP1
	TRP2-a
	TRP2-b 
	TRP2-c

	DL Tx timing 
	T
	T
	T+p
	T+p

	Propagation delay 
	t
	t+d
	t
	t+d

	UE Rx timing
	T+t
	T+t+d
	T+t+p
	T+t+d+p

	RX timing difference Δ
	Δ=0
	Δ=d
	Δ=p
	Δ=d+p

	TA offset (s=2t)
	s
	s+2Δ
	s+2Δ-2p
	s+2Δ-2p

	 DL timing reference
 (based on each TRP)
	T+t
	T+t+d
	T+t+p
	T+t+d+p

	UE Tx timing
	T+t-s
	T+t+d-s-2Δ
	T+t+p-s-2Δ+2p
	T+t+d+p-s-2Δ+2p

	TRP Rx timing
	T+2t-s
	T+2t+2d-s-2Δ
	T+2t-s-2Δ+3p
	T+2t+2d-s-2Δ+3p

	TRP Rx timing offset
	2t-s
	2t+2d-s-2Δ
	2t-s-2Δ+2p
	2t+2d-s -2Δ+2p

	TRP Rx timing offset 
	0
	0
	0
	0



Timing error p between non-synchronized TRPs can be obtained through two RACH procedures.
UL timing for the second TRP which is adjusted by the DL timing difference is well aligned.
[bookmark: _Hlk111222707]UE behavior in out-of-sync state
TAG configured for Pcell is regarded as PTAG which governs synchronization of all UL transmissions. For two TA enhancement, two TAGs can be configured for Pcell. Each of these two TAGs can be PTAG for random access procedure towards both TRPs are possible without any restriction. PTAG associated with each TRP governs UL transmission of each TRP separately. However, for inter-cell mTRP, whether the TAG associated with Pcell with additional PCI should be further discussed.
[bookmark: _Hlk118742833]Two TAG configured for Pcell in intra-cell mTRP can be PTAGs. 
FFS: PTAG definition for inter-cell mTRP.
In current spec [3], UL transmission should be released when the associated TA is out-of-sync, that is the associated timeAlignmentTimers expires. When UL synchronization of PTAG is lost, all UL transmissions should be released. For two TA procedure, UE behavior for when one of these TAs is out-of-sync should be further discussed. When UL sync with one TRP is lost the associated PUCCH and SRS transmission should be released naturally to avoid non-effective transmission. As for data, potential transmission can proceed towards the other TRP which maintains UL sync. For UE capable of deriving TAC from one TRP and DL timing difference, UL transmission of the TAG with expired timeAlignmentTimers can still be maintained  based on the timing from the other TRP.
[bookmark: _Hlk118742861][bookmark: _Hlk111222992]Support UL transmission towards the TAG with expired timeAlignmentTimers if UE is capable of deriving TA using DL timing difference and TA towards the other TRP.
Transmission interruptions with two TAs 
	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
Ran4 LS:
For a UE capable of supporting Receive Time Difference (RTD) > CP, MRTD/MTTD value for FR1 is 33/34.6 µs and MRTD/MTTD value for FR2 is 8/8.5 µs.
For a UE not capable of supporting RTD>CP, MTTD is within (CP + M1 µs) for FR1 and MTTD is within (CP + M2 µs) for FR2. Where M1 and M2 are FFS in RAN4.



As shown in Figure 4, two TA loops maintained for two TACs may cause UL transmission overlapping due to two separate timing adjustments of two TAGs. How to handle the overlapped channels is left to be further discussed. 


[bookmark: _Ref115267429]Two TA process loops for two TACs 
To address this issue, following three options were discussed in last meeting:
Option 1: Introduce scheduling restriction in overlapping part.
Option 2: Introduce dropping rules for overlapping parts.
Option 3: Leave it for UE or NW implementation to handle this issue.
Scheduling gap is required for Option 1. Since it cannot always be assumed that both TRPs have knowledge of the overlapping region between transmissions corresponding to the two TAs. The scheduling gap should be properly defined to avoid overlapping. 
Dropping rule for UL transmission associating with a TAG is introduced in Option2. If the UL transmission is frequently scheduled from different TRPs which is typical for mTRP scenario, invalid scheduling will disable mTRP UL transmission, for frequent overlapping causes frequently dropping of UL transmission. Priority rule defined in current spec is more useful to achieve dynamic dropping UL transmission towards one TRP.
As for Option 3, neither UE implementation nor NW implementation can work well to deal with the overlapping UL transmission. If UE implementation determines the dropped UL transmission, data with higher priority may be delayed unfortunately. Length of overlapping part is unknown at NW, so it’s hard for NW to avoid the overlapping UL transmission. 
Based on the above discussion, scheduling restriction or dropping rules need to be defined to handle the overlapping issue.
1. [bookmark: _Hlk118378663][bookmark: _Hlk118742890][bookmark: _Hlk115452120]Scheduling restriction or dropping rules need to be defined to handle the overlapping issue.
Overlapping part derives from MTTD. Table 1 provides maximum number of overlapped OFDM symbols due to MTTD based on RAN4 LS assuming DL timing exceeds CP. Number of overlapped OFDM symbols varies for different SCS.
[bookmark: _Ref118366943]Maximum number of overlapped OFDM symbols based on Ran4 LS assuming DL timing exceed CP
	μ
	FR1
	FR2
	Maximum number of overlapped OFDM symbols

	0
	34.6
	
	5

	1
	34.6
	
	10

	2
	34.6
	8.5
	20 for FR1; 4 for FR2

	3
	
	8.5
	8


Number of overlapped OFDM symbols varies for different SCS. 
In addition to the UL transmission timing difference which will cause UL transmission interruption, UE capabilities need to be defined for the switch time between two TA loops to guarantee UL transmission towards both TRPs. Due to the RF switch or baseband processing delay when switching TA loop, transmission from the TRP may be interrupted if UL transmission is scheduled exactly during the switch time. So, UE capability of TA switch time between two TA loops can be reported to avoid such transmission interruption.  
1. Scheduling restriction or dropping rules should be defined considering MTTD and UE capabilities on the switching time between two TA loops.
Impact on random access procedure 
Association between absolute TA and TAG in RACH procedure 
	Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, support one of the following alternatives in RAN1#111:
· Alt 1: PDCCH order sent by one TRP triggers RACH procedure towards the same TRP
· note: with Alt 1, PDCCH order sent by one TRP triggering RACH procedure towards another TRP is not allowed
· Alt 2: PDCCH order sent by one TRP triggers RACH procedure towards either the same TRP or a different TRP
· This does not preclude PDCCH order triggering two RACH procedures for two TRPs
 
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

Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, support at least one of the following alternatives (down selection to be done in RAN1#111):
· 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.
· Alt 4:  divide RACH resources into two groups, where for a RACH procedure, if the corresponding RACH resource belongs to the nth group (n=1,2), then the TA obtained via the RACH procedure corresponds to the nth TRP.
· Alt 5:  divide preambles into two groups, where for a RACH procedure, if the corresponding preamble belongs to the nth group (n=1,2), then the TA obtained via the RACH procedure corresponds to the nth TRP
· Alt 6:   TAG ID is associated with CORESETPoolIndex and TAG ID is determined based on the CORESETPoolIndex of PDCCH order
· Alt 7:  Each TCI state is associated with a TAG ID, and the TAG ID corresponding to RACH triggered by a PDCCH order is determined based on the TCI state used to receive the PDCCH order
Note: If Alt 1 or Alt 2 is down-selected, then it does not preclude indication of two TAG IDs (if supported)



Initial time alignment is realized by the absolute TAC carried in RAR or absolute TAC MAC CE during the random-access procedure. Random access procedure can be gNB-initiated by sending PDCCH order to UE or UE-initiated by its RRC and MAC entity, for the events including DL or UL data arrival during RRC_CONNECTED state when UL synchronization status is un-synchronized and to establish time alignment for a secondary TAG. Whether to enable mTRP scheduling depends on gNB and also whether TRP-specific TA is needed depends on the measurements at gNB. Hence, the gNB-initiated RACH procedure should be supported to acquire UL timing alignment to each TRP if needed. 


[bookmark: _Ref101857511]Examples of TRP-specific time alignment by two RACH procedures

For gNB initiated RACH procedure, following two alternatives are left to be discussed:
· Alt 1: PDCCH order sent by one TRP triggers RACH procedure towards the same TRP
· note: with Alt 1, PDCCH order sent by one TRP triggering RACH procedure towards another TRP is not allowed
· Alt 2: PDCCH order sent by one TRP triggers RACH procedure towards either the same TRP or a different TRP
· This does not preclude PDCCH order triggering two RACH procedures for two TRPs

SSB associated with the triggered RACH is indicated by the PDCCH order, which means PDCCH order from one TRP can trigger RACH for the same or different TRP by indicating SSB index accordingly. There is no need to restrict cross TRP triggering, especially considering the possibility of triggering PRACH where there is possibility of beam failure on the other TRP and such PRACH transmission is also needed. So, we support Alt2.  RACH to track initial synchronization does not happen frequently, so overhead of DCI is negligible. Furthermore, benefits of parallel RACHs seems unclear. And, it will lead to enormous spec efforts and UE complexity. So, we propose to preclude PDCCH order triggering two RACH procedures for two TRPs.
[bookmark: _Hlk118742941]Support Alt 2: PDCCH order sent by one TRP triggers RACH procedure towards either the same TRP or a different TRP.
Parallel RACHs triggered by one or two PDCCH order is not supported. 
As for the UE-initiated RACH procedure, UE can access to any of the TRPs. However, the target TAG should be indicated for the absolute TA carried in RAR or absolute TAC MAC CE received in both gNB-initiated and UE-initiated RACH since two TAGs are configured for a cell which UE conduct RACH. 
[bookmark: _Hlk118743189]Association obetween TAG and the abosolute TA carried in absolute TAC or RAR is required for both PDCCH triggered-RACH and UE-initiated RACH.
Solutions to achieve the TAG ID  for the RAR or absolute TAC MAC CE can be clasified into two categories:
Category 1: directly indicate TAG ID including:
· Alt 1: indicate TAG ID as part of TA command in RAR or absolute TAC
· Alt 2: indicate TAG ID as part of PDCCH order

Category 2:  indirectly acquire the associated TAG ID including:
· 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.
· Alt 4:  divide RACH resources into two groups, where for a RACH procedure, if the corresponding RACH resource belongs to the nth group (n=1,2), then the TA obtained via the RACH procedure corresponds to the nth TRP.
· Alt 5:  divide preambles into two groups, where for a RACH procedure, if the corresponding preamble belongs to the nth group (n=1,2), then the TA obtained via the RACH procedure corresponds to the nth TRP
· Alt 6:   TAG ID is associated with CORESETPoolIndex and TAG ID is determined based on the CORESETPoolIndex of PDCCH order
· Alt 7:  Each TCI state is associated with a TAG ID, and the TAG ID corresponding to RACH triggered by a PDCCH order is determined based on the TCI state used to receive the PDCCH order

Regarding category 2, Alt 3-5 are new framework of SSB/RACH/preamble which will lead to more spec efforts. Since we have Coresets groups with different coresetpoolindex to differentiate TRPs already, introducing two SSB/RACH/preamble group seems redundant along with the current design. Regarding Alt 6 and Alt 7, UE cannot acquire the TAG ID for UE-initiated RACH without PDCCH order.  
Regarding category 1, Alt 1 is a  concise solution with little spec impact. As shown in Figure 6, at least one reserved bit can be found in absolute TAC MAC CE and MAC RAR. The reserved bit can be used to indicate TAG ID. By reinterpreting one reserved bit in absolute TAC and RAR (e.g. ‘0’ indicates the TAG with lower ID, ‘1’ indicates the TAG with higher ID), association between the absolute TAC and RAR and the TAG can be achived for all  RACH procedures.  However in Alt 2, RAR or absolute TAC MAC CE reiceved in UE initiated RACH procedure, UE cannot acquire the TAG ID for UE-initiated RACH without PDCCH order. 
[image: ]
[image: ]
[bookmark: _Ref118222958]Abosolute TAC and MAC RAR
Based on the above analysis, we propose to support direct indicate TAG in RAR or absolute TAC is preferred by re-interpreting one reserved bit (e.g. ‘0’ indicates the TAG with lower ID, ‘1’ indicates the TAG with higher ID).
Support direct indication of TAG in RAR or absolute TAC by re-interpreting one reserved bit (e.g. ‘0’ indicates the TAG with lower ID, ‘1’ indicates the TAG with higher ID).
[bookmark: _Hlk101425778][bookmark: _Hlk115452086]RACH configuration and trigger in inter-cell mTRP scenario 
	Agreement
For multi-DCI based inter-cell Multi-TRP operation with two TA enhancement, support PRACH configuration associated with additional configured PCIs different from the PCI of the serving cell.
· FFS: details 

Agreement
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, support one of the alternatives (down selection to be done in RAN1#111):
· Alt 1: PDCCH scheduling RAR will always be received from serving cell  there is no need for additional type 1 CSS configuration per additional PCI
· [bookmark: _Hlk118280245]Alt 2: In addition to PDCCH scheduling RAR being received from serving cell, reception of PDCCH scheduling RAR from a TRP corresponding to an additional PCI for a RACH procedure associated to the additional PCI is supported  additional type 1 CSS configuration per additional PCI needs to be supported
 
Agreement
For multi-DCI based inter-cell Multi-TRP operation with two TA enhancement, support a mechanism to determine which PRACH configuration (i.e., RACH configuration corresponding to serving cell PCI or an additional PCI) to be used in the RACH procedure triggered by PDCCH order
· [bookmark: OLE_LINK12]FFS:  Explicit indication or implicit indication through PDCCH order 




In inter-cell mTRP operation, the RACH procedure for the non-serving cell should be introduced to acquire UL timing alignment towards non-serving cell TRP. To achieve this, PRACH configuration associated with additional configured PCIs different from the PCI of the serving cell is required. Considering CBRA is only permitted on primary cell, hence CFRA for each cell with PCI should be configured. As for configuration details it is up to RAN2. 
Only CFRA for each cell with PCI should be configured, and configuration details depends on RAN2.
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, considering both ideal backhaul and non-ideal backhaul cases, reception of PDCCH scheduling RAR from a TRP corresponding to an additional PCI for a RACH procedure associated to the additional PCI should be supported. 
Support Alt2: In addition to PDCCH scheduling RAR being received from serving cell, reception of PDCCH scheduling RAR from a TRP corresponding to an additional PCI for a RACH procedure associated to the additional PCI is supported  additional type 1 CSS configuration per additional PCI needs to be supported. 
For multi-DCI based inter-cell Multi-TRP operation with two TA enhancement, mechanism to determine which PRACH configuration (i.e., RACH configuration corresponding to serving cell PCI or an additional PCI) to be used in the RACH procedure triggered by PDCCH order should be further determined. Following two options can be considered:
Option 1: Implicitly indicate by CORESETPoolIndex
[bookmark: _Hlk118281315]Option 2: Explicitly indicate by PDCCH order (e.g. 3 bits to indicate PCI)
Option 1 is not feasible in some cases. In Rel-17 inter-cell mTRP, one PCI is associated with one CoresetPoolIndex. As a result, the association between PCI and the PDCCH order can be achieved also by the CoresetPoolIndex through the MAC CE activating TCI states. However, before UE receiving the MAC CE, such association between PCI and coresetpoolindex is unavailable.  
Option 2 is more flexible and simpler, for RACH towards any TRP with additional configured PCIs different from the PCI of the serving cell can be triggered for tracking UL timing ahead of scheduling. 
Support explicitly indicating PRACH configuration by PDCCH order (e.g. 3 bits to indicate PCI).

[bookmark: _Hlk47379150]Conclusions  
In this contribution, we have the following observation and proposals: 
1. Timing offset p between non-synchronized TRPs can be obtained through two RACH   procedures.
UL timing for the second TRP which is adjusted by the DL timing difference is aligned well.
Number of overlapped OFDM symbols varies for different SCS. 

1.  Support Option2: Associate TAG to CORESETPoolIndex
for dynamically scheduled/activated PUSCH, TAG associated with the CORESET pool index of the CORESET carrying the scheduling/activating PDCCH is utilized for UL transmission
for Type 1 CG, P/SP-SRS, and P/SP-PUCCH, coresetPoolIndex used for TAG determination is RRC-configured
for AP-SRS, and dynamic HARQ-ACK, coresetPoolIndex is RRC-configured per SRS resource and per PUCCH resource respectively.   
 UE derives two reference timings by measuring DL RSs associated with coresetpoolindex 0 and coresetpoolindex 1 respectively.
Send LS to RAN4 to inform agreements on two-reference timings.
For the case without SRS/PUSCH but with PUCCH transmission to the second TRP, support a TA control mode that only one TAC is explicitly indicated and associated with the first TRP, with the other TA determined by the received TAC together with DL receiving timing difference between the TRPs.
Two TAG configured for Pcell in intra-cell mTRP can be PTAGs. 
FFS: PTAG definition for inter-cell mTRP.
Support UL transmission towards the TAG with expired timeAlignmentTimers if UE is capable of deriving TA using DL timing difference and TA towards the other TRP.
1. Scheduling restriction or dropping rules need to be defined to handle the overlapping issue.
Scheduling restriction or dropping rules should be defined considering MTTD and UE capabilities on the switching time between two TA loops.
Support Alt 2: PDCCH order sent by one TRP triggers RACH procedure towards either the same TRP or a different TRP.
Support Alt 2: PDCCH order sent by one TRP triggers RACH procedure towards either the same TRP or a different TRP.
Association obetween TAG and the abosolute TA carried in absolute TAC or RAR is required for both PDCCH triggered-RACH and UE-initiated RACH.
Support direct indication of TAG in RAR or absolute TAC by re-interpreting one reserved bit (e.g. ‘0’ indicates the TAG with lower ID, ‘1’ indicates the TAG with higher ID).
Only CFRA for each cell with PCI should be configured, and configuration details depends on RAN2.
Support Alt2: In addition to PDCCH scheduling RAR being received from serving cell, reception of PDCCH scheduling RAR from a TRP corresponding to an additional PCI for a RACH procedure associated to the additional PCI is supported  additional type 1 CSS configuration per additional PCI needs to be supported. 
Support explicitly indicating PRACH configuration by PDCCH order (e.g. 3 bits to indicate PCI)
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