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  Introduction
[bookmark: _Hlk492027000]Rel-18 MIMO scope was finalized in RAN#94 where the corresponding objectives are captured in RP-213598. One of these objectives is to study and, if justified, specify the use of two TAs (timing advance) considering UL multi-DCI for multi-TRP operation. This objective is copied below:

	7.  Study, and if justified, specify the following 
0. Two TAs for UL multi-DCI for multi-TRP operation 
0. Power control for UL single DCI for multi-TRP operation where unified TCI framework extension in objective 2 is assumed.
For the case of simultaneous UL transmission from multiple panels, the operation will only be limited to the objective 6 scenarios.



RAN1#109-e was the first meeting where the above Rel-18 objective was discussed. During this meeting, the general support of the feature of two TAs for UL multi-DCI multi-TRP was agreed considering both intra-cell and inter-cell multi-TRP scenarios, as can be seen in the agreements copied below:

	Agreement
Enhancement on two TAs for UL multi-DCI for multi-TRP operation is supported in Rel-18.
Note 1: whether (1) the network signals two TACs or (2) the network signals one TAC and the UE deriving the second TA can be further studied.
Note 2: evaluations can be considered on as-needed basis.



	Agreement
Support two TA enhancement for both intra-cell and inter-cell multi-DCI multi-TRP scenarios in Rel-18.



   
	Agreement
Enhancements on two TAs for UL multi-DCI for multi-TRP operation are applicable to both FR1 and FR2.




In this contribution, we discuss the remaining open points on two TAs for UL multi-DCI for multi-TRP operation considering the discussions and agreements made in RAN1#109-e, RAN1#110, RAN1#110bis-e, RAN1#111, RAN1#112, RAN1#112bis-e, RAN1#113, and RAN1#114 for which the related FL summaries can be found in R1-2205209, R1-2207800 & R1-2208016, R1-2210304 & R1-2210468, R1-2212589 & R1-2212775 & R1-2212862, R1-2301904 & R1-2302044, R1-2304055, R1-2306053 & R1-2306203, and R1-2308338 & R1-2308425, respectively.




  Discussion

Remaining issues on random-access procedures and PDCCH order
Cross-TRP PDCCH order
On the support of one TRP triggering, through PDCCH order, RACH procedure towards the same or a different TRP, the following was agreed in RAN1#111. In this sub-section, we focus on the two FFS points highlighted in yellow below.

	Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, support the case where a PDCCH order sent by one TRP triggers RACH procedure towards either the same TRP or a different TRP at least for inter-cell Multi-DCI.
· FFS: for intra-cell Multi-DCI
· FFS: whether there are any restrictions needed
· FFS: if cross TRP RACH triggering is an optional feature




On the first FFS, which is on whether to support the feature for intra-cell M-DCI: 
· For CFRA, depending on the configured CFRA resources, in general it would be possible for one TRP to trigger RACH procedure through PDCCH order towards another TRP in the same cell. We don’t really see any strong reason on why to restrict the operation for the intra-cell case, especially that this feature is now agreed for the intercell case. This aspect was discussed in RAN1#112 but without reaching a consensus.

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




In RAN1#112bis-e, the above aspect was further discussed where the following Working Assumption was made:

	Working Assumption
[bookmark: _Hlk134088733]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




The above was further discussed in RAN1#113 and RAN1#114 but without reaching a consensus. We suggest confirming the above Working Assumption for the reasons mentioned above.

Proposal 1: Confirm the following 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. 

On the second FFS, which is on whether there is any restriction needed when one TRP triggers PRACH towards another TRP:
· Since the focus is on M-DCI mode, it’s expected that the backhaul between the two TRPs is not ideal, which would then result in some delay when the two TRPs need to coordinate or exchange information. When one TRP triggers PRACH towards another TRP, the latter TRP would need to inform the triggering TRP at least e.g., about correct reception of PRACH. Note that RAR reception from a non-serving cell is not supported based on the following RAN1#112 conclusion:
	Conclusion
For inter-cell multi-DCI based multi-TRP operation with two TA enhancement, there is no consensus to introduce additional type 1 CSS configuration per additional PCI.




· Based on the above, the UE would monitor the RAR on the TRP in the serving cell. However, if there would be a delay incurred due to non-ideal backhaul, it should be discussed whether/how to account for such delay. Specifically, based on legacy procedures, the UE would start monitoring RAR while the serving cell TRP may not be ready to send this RAR yet due to such delays. Hence, it would be good to consider the impact of such delays, i.e., specifically how to account for backhaul delays for the monitoring of corresponding RAR and the impact on RAR window length (if any). On how this would impact the RAR monitoring, we think that the start of RAR monitoring could be shifted based on a configured/indicated number of PDCCH occasions or time period. On the other hand, there would be no need to impact the RAR window length in this case.

[bookmark: _Hlk131755173]Proposal 2: For the case where a PDCCH order sent by one TRP triggers RACH procedure towards a different TRP for inter-cell, given that the PDCCH scheduling RAR is always being received from serving cell, and due to non-ideal backhaul between the TRPs: 
· Support accounting for backhaul delay for the monitoring the corresponding RAR by shifting the start of RAR monitoring based on a configured or indicated number of PDCCH occasions or a time period.
· The RAR window length is not impacted.


Impact on PRACH transmission power
Considering at least that one TRP can trigger PRACH transmission towards another TRP, where these two TRPs belongs to a same cell (in case of intra-cell M-TRP) or to different cells (in case of intercell M-TRP), it should be discussed whether this would result in any impact on the PRACH transmission power calculation. The legacy PRACH transmission power calculation is as follows (see TS 38.213):

	A UE determines a 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: ] as 
	[image: ] [dBm],
where [image: ] is the UE configured maximum output power defined in [8-1, TS 38.101-1], [8-2, TS 38.101-2] and [8-3, TS 38.101-3] for carrier [image: ] of serving cell [image: ] within transmission occasion [image: ], [image: ] is the PRACH target reception power PREAMBLE_RECEIVED_TARGET_POWER provided by higher layers [11, TS 38.321] for the active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], and [image: ] is a pathloss for the active UL BWP [image: ] of carrier [image: ] based on the DL RS associated with the PRACH transmission on the active DL BWP of serving cell [image: ] and calculated by the UE in dB as referenceSignalPower – higher layer filtered RSRP in dBm, where RSRP is defined in [7, TS 38.215] and the higher layer filter configuration is defined in [12, TS 38.331]. If the active DL BWP is the initial DL BWP and for SS/PBCH block and CORESET multiplexing pattern 2 or 3, as described in clause 13, the UE determines [image: ] based on the SS/PBCH block associated with the PRACH transmission.
If a PRACH transmission from a UE is not in response to a detection of a PDCCH order by the UE, or is in response to a detection of a PDCCH order by the UE that triggers a contention based random access procedure, or is associated with a link recovery procedure where a corresponding index [image: ] is associated with a SS/PBCH block, as described in clause 6, referenceSignalPower is provided by ss-PBCH-BlockPower. 
[bookmark: _Hlk528933777]If a PRACH transmission from a UE is in response to a detection of a PDCCH order by the UE that triggers a contention-free random access procedure and depending on the DL RS that the DM-RS of the PDCCH order is quasi-collocated with as described in clause 10.1, referenceSignalPower is provided by ss-PBCH-BlockPower or, if the UE is configured resources for a periodic CSI-RS reception or the PRACH transmission is associated with a link recovery procedure where a corresponding index [image: ] is associated with a periodic CSI-RS configuration as described in clause 6, referenceSignalPower is obtained by ss-PBCH-BlockPower and powerControlOffsetSS where powerControlOffsetSS provides an offset of CSI-RS transmission power relative to SS/PBCH block transmission power [6, TS 38.214]. If powerControlOffsetSS is not provided to the UE, the UE assumes an offset of 0 dB. If the active TCI state for the PDCCH that provides the PDCCH order includes two RS, the UE expects that one RS is configured with qcl-Type set to 'typeD' and the UE uses the one RS when applying a value provided by powerControlOffsetSS.



As can be seen above, the case with PDCCH order along with CFRA relies on the assumption that the RS used for power calculation is based on the DL-RS the PDCCH order is quasi-collocated with. This DL-RS is then used for pathloss determination. In addition, another element in the above power formula is the preambleReceivedTargetPower. How these aspects and assumptions are impacted by allowing one TRP to trigger PRACH transmission towards another TRP, where these two TRPs can be in the same cell or in different cells, should be discussed.

This aspect was discussed in RAN1#112bis-e, where the following agreement was made:

	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 case of cross-TRP PDCCH-ordered PRACH, the DL-RS the PDCCH is quasi-collocated with and the PRACH transmission corresponds to different TRPs/ directions. We thus think that the assumption on the DL-RS used for the PRACH power calculation should be modified so that suitable pathloss estimation is guaranteed. Specifically, pathloss estimation should be based on the SSB corresponding to the PRACH transmission in this case to correctly reflect the pathloss. This is also in line with the following RAN1#113 and RAN1#114 proposals which received a large majority support:

	Proposal 10.0
For multi-DCI based inter-cell multi-TRP [and intra-cell multi-TRP] operation with two TAGs configured in a CC, when a PDCCH order sent by TRPX triggers RACH procedure towards TRPY, the 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 5.0
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.
· Note:  the UE expects the SSB index to satisfy the "Known conditions for pathloss reference signal" of Section 8.14.2 of 38.133.


 
From another perspective, as can be seen from the PRACH transmission power formula, PRACH target reception power is the same regardless of the cell/TRP towards which the PRACH is being transmitted. However, suitable preambleReceivedTargetPower may differ between cells/TRPs. Hence, at least for the inter-cell case, PRACH target reception power may be configured per PCI/TRP.

Proposal 3: For cross-TRP PDCCH ordered PRACH at least for the inter-cell case, for pathloss estimation for PRACH transmission power calculation: the UE shall use the SSB corresponding to the PRACH transmission.

Proposal 4: For cross-TRP PDCCH ordered PRACH, for PRACH transmission power consider configuring different preambleReceivedTargetPower for different PCIs/TRPs.

Remaining issues on maintaining two DL reference timings

In RAN1#110bis-e, the support of two DL reference timings was agreed, as can be seen in the following agreement.

	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



[image: ]
Figure 1: Example illustrating applying two TAs considering two respective reference timings. 

[bookmark: _Hlk110508253]This aspect has also been discussed in RAN4#106 meeting (see R4-2303258), where the following proposals have been on the table:
	Proposals 
· P1: Clause 7.1: some clarification may be needed in the Introduction section regarding reference for UL Tx timing
· P2: The UE is required to track DL RS associated to each activated UL TCI state (or joint TCI state) and use it as time reference for UL transmission. 
· P3: Single reference timing is feasible.
· P4: RAN4 need to study how to select the DL reference timing for each TAG on a CC and RAN1’s inputs on TAG association are needed.
· P5: RAN4 should discuss whether single reference timing shall be considered or not and if it is considered.
· P6: FFS, more RAN1 inputs are needed. 




It’s worth recalling that in legacy, the DL timing is described as ‘first detected path’ as can be seen in the following RAN4 specs text (copied from TS 38.133):
	The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus [image: ]. The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame used by the UE to determine downlink timing is received from the reference cell at UE antenna. NTA for PRACH is defined as 0.



It’s also worth recalling the following agreement regarding the association of UL signals/channels to TAGs was made in the last RAN1 meeting:
	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



Overall, as already agreed, two DL timings would need to be maintained at the UE, where each DL timing should correspond to a TAG/TRP. Two main aspects would need to be discussed in that regard:
· Aspect 1: Which DL RSs could be used for maintaining DL timing of each TAG/TRP.
· Aspect 2: When should the UE start (and even stop) maintaining DL timing of a TAG/TRP.

- On Aspect 1: Generally speaking, we suggest that the DL RSs corresponding to a TAG are used to maintain DL timing for that TAG. This should not necessarily be restricted to DL RSs corresponding to active TCI states associated with that TAG.

Proposal 5: For enabling two DL (reference) timing for two TAGs of a serving cell, RAN1 or inform RAN4 to consider that DL RSs corresponding to a TAG could be used for maintaining DL timing of this TAG.

- On Aspect 2: The UE may initially start maintaining one DL timing, but then at some point it would need to start maintaining a second DL timing. This is valid for the intercell case where a new additionalPCI gets activated as well as for the intra-cell case. In general, one way could be the UE would start maintaining DL timing for a TAG after at least one TCI state (for UL signal(s)/channel(s)), which corresponds to this TAG, is indicated/activated. For instance, in case of intercell M-TRP, the activation of a (new) additionalPCI could be used as a starting point / trigger for starting the maintaining of the DL timing of the TAG corresponding to that PCI.

Proposal 6: For enabling two DL (reference) timing for two TAGs of a serving cell, RAN1 or inform RAN4 to consider that the UE starts maintaining DL timing for a TAG after at least one TCI state, which corresponds to this TAG, is activated/indicated. 
· For the intercell case, the activation of an additionalPCI is used as a starting point / trigger for starting the maintaining of the DL timing of the TAG corresponding to that PCI.

Considerations in case of new PCI activation and TCI state update
In this section, we will discuss potential considerations needed when a new PCI is activated and when at least one TCI state is updated. Recall that Rel-17 agreed that for inter-cell multi-TRP, one additional PCI, other than the serving cell’s PCI, is activated when one or more activated TCI states are associated with this additional PCI.

Considerations when activating new PCI through TCI state update
First, it’s worth noting that the following agreement and conclusion were made in RAN1#114, based on which it’s not possible to trigger a PRACH towards an inactive PCI, i.e., the PCI should be first activated before the PRACH triggering towards that PCI is possible. This implies that TA acquisition and indication to the UE for a newly activated PCI cannot be done before some time period / delay after the activation of PCI becomes valid. 

	Agreement
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, support indication of additionalPCI in the PDCCH order
·  as baseline capability: support PRACH triggering towards servingCell PCI and or active additionalPCI.  

Conclusion
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, no consensus on introducing the following optional UE capability:
optional UE capability: support PRACH triggering towards servingCell PCI, active additionalPCI, or up to 1 inactive additionalPCI




Observation 1: Given that PRACH triggering towards a PCI is not possible before the PCI is active (since PRACH triggering towards an inactive PCI is not agreed), TA acquisition and indication corresponding to a newly activated PCI cannot be done before some time period after the activation of PCI becomes valid.

In case of update/switch of TCI state, such as a new indicated TCI state or new activated TCI state which is associated with a new PCI, the UE behavior regarding corresponding (configured) UL transmissions, and more generally regarding UL synchronization, should be clearly defined during the transition period before this TCI state becomes applicable as well as after it becomes applicable and depending on whether the UE has received corresponding TA indication or not. An illustration these aspects is provided in Figure 2. 

[image: ]
Figure 2: Illustration of switching between intra-cell and inter-cell M-TRP and the issue(s) from TA applicability perspective before/after TCI state switch and PCI activation becomes applicable. 


Assuming we have PCI#0 and TAG#0 (i.e., TRP#0) and TAG#1 (i.e., TRP#1), and the gNB activates PCI#1 which then corresponds to TAG#1 (i.e., TRP #2). After the gNB decides and indicates PCI#1 activation through TCI state(s) update via MAC CE, the UE behavior with respect to the UL transmissions corresponding to TAG#1 would need to be clarified from TA applicability perspective. 

Also, even after a new indicated TCI state which corresponds to the newly activated PCI#1 becomes applicable, if the UE hasn’t yet received TA update (or determined a TA adjustment), it should be clarified which TA loop, i.e., which TAG, the UE should use (if any), for corresponding UL transmissions. Or even if the UE should not be allowed to transmit these UL transmissions until receiving TA indication for TAG#1. Note that for TA indication, PRACH triggering towards PCI#1 would be first needed, however, as explained above, such triggering is not possible before the activation of PCI#1 becomes valid. In addition to the delay that this would incur, additional delay may be there due to possible detection errors by the UE of the TA indication sent by the gNB via RAR.  

We see that at least one of the following UE behaviors could be supported/configured to address and clarify the above:
· Option 1: UE should refrain from transmitting the UL transmissions.
· Option 2: UE uses the latest TA value/update available of the TAG. 
· Note that this option may e.g., lead to using unsuitable TA value (corresponding to [TAG#1, PCI#0] and thus TRP#1) for UL transmissions towards TRP#2. 

Observation 2: A clarification is needed on the UE behavior when a TCI state(s) activation/update activates an additional PCI and before a TA update/command of the corresponding TAG is received by the UE. And this is during the transition period before indicated TCI state for that PCI becomes applicable, as well as after it becomes applicable depending on whether the UE has received corresponding TA indication or not.

Proposal 7: RAN1 to clarify the UE behavior with respect to UL synchronization when a new PCI is activated.

Proposal 8: In case of TCI state(s) activation/update that activates a new PCI, before TA update/command of the corresponding TAG is received by the UE, for the (configured) UL transmissions associated to this TCI state(s) support at least one of the following options:
· Option 1: UE should refrain from transmitting the UL transmissions.
· Option 2: UE uses the latest TA value/update available of the TAG.  
· NOTE: The above behavior(s) can be adopted during the transition period before indicated TCI state for the new PCI becomes applicable, and/or after it becomes applicable until a TA indication is received by the UE.

On the need for PRACH when a new PCI is activated
Assuming that two TAs are maintained, when a new additional PCI is activated, e.g., through the activation of at least one TCI state associated with that PCI, it should be discussed how the second TA will be updated; here we assume that the first TA corresponds to the TRP in the serving cell. One might argue that PDCCH order could be always used to trigger PRACH towards the TRP corresponding to the new PCI. However, this would increase the DL overhead and there is always a risk that the UE doesn’t correctly receive the PDCCH order.

[bookmark: _Hlk115334196]Thus, enabling the UE to autonomously decide to trigger PRACH could be considered in this case. Besides, if the propagation delay difference between the TRP corresponding to previously activated additional PCI (if any) and the newly activated additional PCI is relatively small, then PRACH may not be even needed in this case since the UE could autonomously adjust the TA. The UE could simply start or be allowed to transmitting other UL transmissions considering the latest update of the second TA.  

Observation 3: When an additional PCI is activated, PRACH transmission towards the TRP corresponding to this PCI may not be always needed. Specifically, sending PRACH may not be always needed e.g., depending on whether the UE determines that autonomous adjustment of the TA is enough to correct the misalignment that has resulted due to the switch to the new PCI. Besides, when PRACH is needed, always using a PDCCH order would increase the DL overhead and there is anyway a risk that the UE doesn’t correctly receive the PDCCH order.

Proposal 9: For multi-DCI based multi-TRP operation with two-TA enhancement, when a new PCI is activated, support the UE deciding whether a PRACH transmission is needed.

[bookmark: _Hlk528168953][bookmark: _Hlk86659734]
  Conclusion
[bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK34][bookmark: OLE_LINK35]In this contribution, we discuss the remaining issues for two TAs considering UL multi-DCI for multi-TRP operation. The following observations and proposals are made: 

Proposal 1: Confirm the following 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. 

Proposal 2: For the case where a PDCCH order sent by one TRP triggers RACH procedure towards a different TRP for inter-cell, given that the PDCCH scheduling RAR is always being received from serving cell, and due to non-ideal backhaul between the TRPs: 
· Support accounting for backhaul delay for the monitoring the corresponding RAR by shifting the start of RAR monitoring based on a configured or indicated number of PDCCH occasions or a time period.
· The RAR window length is not impacted.

Proposal 3: For cross-TRP PDCCH ordered PRACH at least for the inter-cell case, for pathloss estimation for PRACH transmission power calculation: the UE shall use the SSB corresponding to the PRACH transmission.

Proposal 4: For cross-TRP PDCCH ordered PRACH, for PRACH transmission power consider configuring different preambleReceivedTargetPower for different PCIs/TRPs.

Proposal 5: For enabling two DL (reference) timing for two TAGs of a serving cell, RAN1 or inform RAN4 to consider that DL RSs corresponding to a TAG could be used for maintaining DL timing of this TAG.

Proposal 6: For enabling two DL (reference) timing for two TAGs of a serving cell, RAN1 or inform RAN4 to consider that the UE starts maintaining DL timing for a TAG after at least one TCI state, which corresponds to this TAG, is activated/indicated. 
· For the intercell case, the activation of an additionalPCI is used as a starting point / trigger for starting the maintaining of the DL timing of the TAG corresponding to that PCI.

Observation 1: Given that PRACH triggering towards a PCI is not possible before the PCI is active (since PRACH triggering towards an inactive PCI is not agreed), TA acquisition and indication corresponding to a newly activated PCI cannot be done before some time period after the activation of PCI becomes valid. 

Observation 2: A clarification is needed on the UE behavior when a TCI state(s) activation/update activates an additional PCI and before a TA update/command of the corresponding TAG is received by the UE. And this is during the transition period before indicated TCI state for that PCI becomes applicable, as well as after it becomes applicable depending on whether the UE has received corresponding TA indication or not.

Proposal 7: RAN1 to clarify the UE behavior with respect to UL synchronization when a new PCI is activated.

Proposal 8: In case of TCI state(s) activation/update that activates a new PCI, before TA update/command of the corresponding TAG is received by the UE, for the (configured) UL transmissions associated to this TCI state(s) support at least one of the following options:
· Option 1: UE should refrain from transmitting the UL transmissions.
· Option 2: UE uses the latest TA value/update available of the TAG.  
· NOTE: The above behavior(s) can be adopted during the transition period before indicated TCI state for the new PCI becomes applicable, and/or after it becomes applicable until a TA indication is received by the UE.

Observation 3: When an additional PCI is activated, PRACH transmission towards the TRP corresponding to this PCI may not be always needed. Specifically, sending PRACH may not be always needed e.g., depending on whether the UE determines that autonomous adjustment of the TA is enough to correct the misalignment that has resulted due to the switch to the new PCI. Besides, when PRACH is needed, always using a PDCCH order would increase the DL overhead and there is anyway a risk that the UE doesn’t correctly receive the PDCCH order.

Proposal 9: For multi-DCI based multi-TRP operation with two-TA enhancement, when a new PCI is activated, support the UE deciding whether a PRACH transmission is needed.
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