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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832][bookmark: _Hlk134024791]In RAN1#112-bis-e meeting, the Rel. 18 NR_MIMO_evo_DL_UL WID [1] was discussed. The following was agreed [2] on the topic of two TAs for multi-DCI:
	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, we present our views on two TAs for UL multi-DCI for multi-TRP operation and proposals for moving forward.

[bookmark: _Ref117701452][bookmark: _Ref52454871]Association of TA to UL Channels/Signals
[bookmark: _Hlk117700416][bookmark: _Hlk113624456]In RAN1 #112 meeting, the following was agreed regarding the topic of association of TAG to UL channels/signals: 
	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
[bookmark: _Hlk130467483][bookmark: _Hlk130470222]FFS: on how to handle association when Rel-15/16 spatial relation framework is used for
· [bookmark: _Hlk130470244]PUCCH
· [bookmark: _Hlk130470267]DG/CG Type 1/Type 2 PUSCH
· [bookmark: _Hlk130470302]AP/SP/P SRS




As indicated in the agreement above, it is agreed to associate TAG ID with UL/joint TCI state, and for UL transmission, the TAG ID associated with the UL/joint TCI state is utilized.  However, how to handle association when Rel-15/16 spatial relation framework is used for the UL channel(s) and signal(s) is still FFS. In RAN1#112-bis-e meeting, there were some email discussions on this topic.  However, no agreement was reached.
In Rel-15/16 spatial relation framework, there is no UL or joint TCI state defined. Therefore, when Rel-15/16 spatial relation framework is used, associating TAG ID with UL/joint TCI state does not work.  In our view, there are two approaches to solve this problem.  The first approach is to add UL/joint TCI state to Rel-15/16 spatial relation framework.  However, one main drawback of this approach is that the required specification work may be significant.  The second approach is to associate TAG to spatial relation, at least for FR2, where spatial relation is already supported.  In this approach, similar to associating TAG to TCI state, TAG ID is associated with spatial relation.  For UL transmission, the TAG ID associated with Rel-15/16 spatial relation is utilized.  
Based on the above analysis, we propose the following:
Proposal 1: For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, when Rel-15/16 spatial relation framework is used for PUCCH, DG/CG Type 1/Type 2 PUSCH, and/or AP/SP/P SRS, support the following:
Associate TAG to Rel-15/16 spatial relation at least for FR2 
· Associate TAG ID with spatial relation 
· For UL transmission, the TAG ID associated with Rel-15/16 spatial relation is utilized

PRACH/Random Access Procedure Enhancements
[bookmark: _Ref117760531]Per TRP vs Cross TRP PDCCH Order
In RAN1 #111 and #112-bis-e meetings, the following was agreed regarding PDCCH order triggering RACH procedure.
	From RAN1 #111 meeting:

Agreement
[bookmark: _Hlk126315998]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

From RAN1 #112-bis-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




As indicated in the above agreement and working assumption, it was agreed to support cross TRP PDCCH order for inter-cell multi-DCI, and support of cross TRP PDCCH order for intra-cell multi-DCI mTRP is a working assumption.  In our opinion, cross TRP PDCCH order allows one TRP triggers RACH procedure towards a second TRP to obtain a second TA value for UL transmission to the second TRP, which will help reduce the potential interruption time caused by the RACH procedure toward the second TRP.  And since cross TRP PDCCH order has been agreed to be supported for inter-cell multi-DCI case, it is straightforward to also support it for intra-cell multi-DCI case. 
Based on the above analysis, we propose to confirm the working assumption:
Proposal 2: For multi-DCI based Multi-TRP operation with two TA enhancement, support confirming the following working assumption
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

TA/TAG Identification for Intra-cell Multi-DCI
In RAN1 #112-bis-e meeting, the following was agreed regarding TA/TAG identification for intra-cell multi-DCI RACH procedure triggered by PDCCH order.
	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 support cross TRP PDCCH order, the UE needs to identify the TRP at which the triggered RACH is targeted such that an appropriate PL RS from the targeted TRP can be used to measure the path loss and the UE can then have appropriate power settings for the RACH transmission.  Identification of the targeted TRP can be explicit or implicit.  In Alt 2, TAG ID acts as TRP ID and is indicated as part of PDCCH order.  Therefore Alt 2 belongs to the explicit ways to identify the targeted TRP.  In Alt 3, on the other hand, different SSB group is associated with different TRP and implicitly indicate the targeted TRP.  Therefore Alt 3 belongs to the implicit ways to identify the targeted TRP.  Since existing PDCCH order already includes “SS/PBCH index” field indicating the SS/PBCH that shall be used to determine the RACH occasion for the PRACH transmission, this “SS/PBCH index” can implicitly indicate the targeted TRP based on Alt 3.  Alt 2, on the other hand, needs to add additional field to indicate the TAG ID, which is redundant given the existing field of “SS/PBCH index” and will incur unnecessary specification work.
Regarding Alt 1, to support cross TRP PDCCH order, the UE needs to identify the TRP at which the triggered RACH is targeted before transmitting the RACH.  Alt 1, however, only provides the TAG ID, which acts as TRP ID, after the RACH is transmitted.  This will be too late and is redundant if such information is already needed and provided before the transmission of RACH.
Based on the above analysis, we propose the following:
Proposal 3: For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, support
· 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.
 
Discussion on RRC Parameters 
[bookmark: _Hlk134181447]In this section, we discuss required RRC parameters to support two TAs for multi-DCI based multi-TRP operation in Rel-18.
[bookmark: _Hlk134181480]Based on the previous agreements, at least the following RRC parameters are needed:
· Configuring two TAGs belonging to a serving cell
· Configuring two n-TimingAdvanceOffset value per serving cell
· Configuring one additional PRACH configuration for each configured additional PCI
· Configuration to associate TAG ID with UL/joint TCI state
Based on the above analysis, we propose the following:
Proposal 4: On multi-DCI based Multi-TRP operation with two TA enhancement, support at least the following RRC parameters:
· Configuring two TAGs belonging to a serving cell
· Configuring two n-TimingAdvanceOffset value per serving cell
· Configuring one additional PRACH configuration for each configured additional PCI
· Configuration to associate TAG ID with UL/joint TCI state

Conclusions
In this contribution, we present our views on two TAs for UL multi-DCI for multi-TRP operation.  Based on the discussions in the previous sections we propose the following: 
Proposal 1: For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, when Rel-15/16 spatial relation framework is used for PUCCH, DG/CG Type 1/Type 2 PUSCH, and/or AP/SP/P SRS, support the following:
Associate TAG to Rel-15/16 spatial relation at least for FR2 
· Associate TAG ID with spatial relation 
· For UL transmission, the TAG ID associated with Rel-15/16 spatial relation is utilized
Proposal 2: For multi-DCI based Multi-TRP operation with two TA enhancement, support confirming the following working assumption
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 3: For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, support
· 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.
Proposal 4: On multi-DCI based Multi-TRP operation with two TA enhancement, support at least the following RRC parameters:
· Configuring two TAGs belonging to a serving cell
· Configuring two n-TimingAdvanceOffset value per serving cell
· Configuring one additional PRACH configuration for each configured additional PCI
· Configuration to associate TAG ID with UL/joint TCI state
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