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[bookmark: _Ref129681832][bookmark: _Hlk134024791]In RAN1#114bis meeting, the Rel-18 MIMO evolution for downlink and uplink [1] was discussed. The following was agreed [2] on the topic of two TAs for multi-DCI:
	Agreement
The following working assumption is confirmed
· “For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, support the case where a PDCCH order sent by TRPX triggers RACH procedure towards either TRPX or TRPY.”
Above confirmation does not change power control for the same TRP PDCCH order.

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

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

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



In this contribution, we present our views on remaining issues of two TAs for multi-DCI and proposals for moving forward.
PRACH Power Control
The following agreement was achieved in RAN1#112bis-e meeting regarding the PRACH power for multi-DCI based inter-cell multi-TRP and intra-cell multi-TRP operation:
Agreement
[bookmark: _Hlk149038008]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

For determination of the transmit power of the triggered PRACH preamble, two different alternative approaches were proposed and discussed in the last RAN1#114bis meeting:
Atl 1: 
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.
Alt 2: 
· when a PDCCH order sent by TRPX triggers RACH procedure towards the same TRPX, the legacy rule applies for PRACH power control;
· when a PDCCH order sent by TRPX triggers RACH procedure towards TRPY (X≠Y) associated with an active additionalPCI, the PL-RS for determining the transmit power of the triggered PRACH transmission is the DL-RS of either the first indicated TCI state or the second indicated TCI state that is associated with the active additionalPCI;
The pros and cons of both Atl 1 and Atl 2 are analyzed as follows:
The advantages of Alt 1:
· A more simple and unified solution for both X=Y and X≠Y cases
The disadvantages of Alt 1:
· May change the legacy power control behaviour when the PDCCH order and PRACH are associated with the same cell, i.e., when a PDCCH order sent by TRPX triggers RACH procedure towards the same TRPX
The advantages of Alt 2:
· Power control can follow the legacy behaviour
The disadvantages of Alt 2:
· There may not be applicable first or second TCI stated for DL-RS for determining the transmit power of the triggered PRACH transmission
Based on the above analysis, we prefer to have a more simple and unified solution for both X=Y and X≠Y cases, therefore we propose to support Alt 1 and agree the following proposal 1.2 for PRACH power control:
Proposal 1: Support Alt 1 and agree the following proposal 1.2 for PRACH power control
[bookmark: _Hlk149047705]Proposal 1.2 Agreement
When PRACH is transmitted towards a different TRP compared that is different from the TRP that transmits to PDCCH order,
for multi-DCI based inter-cell multi-TRP and [intra-cell] multi-TRP operation with two TAGs configured in a CC, SSB indicated in the CFRA based PDCCH order is used as the PL-RS for determining the transmit power of the triggered PRACH transmission.
· The UE expects the SSB index to satisfy the "Known conditions for pathloss reference signal" of Section 8.14.2 of 38.133.
Intra-cell cross-TRP PDCCH order
In the last RAN1#114bis meeting, the following working assumption regarding intra-cell cross-TRP PDCCH order was confirmed:
Agreement
The following working assumption is confirmed
· “For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, support the case where a PDCCH order sent by TRPX triggers RACH procedure towards either TRPX or TRPY.”
Above confirmation does not change power control for the same TRP PDCCH order.

One remaining issue is whether to introduce a single bit in the PDCCH order to differentiate between cross PRACH triggering and PRACH triggering towards the same TRP that transmits the PDCCH order, and the corresponding proposal 2.1 is listed as follows:
Proposal 2.1
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, introduce  a single bit in the PDCCH order wherein
· if the single bit indicates 0 legacy power control, the PDCCH order sent by TRPX triggers RACH procedure towards TRPX
· if the single bit indicates 1 indicates PL-RS based on indicated SSB, the PDCCH order sent by TRPX triggers RACH procedure towards another TRPY
· note:  The term TRP is not to be captured in RAN1 specifications.
We think this proposal is necessary to help UE to differentiate between cross PRACH triggering and PRACH triggering towards the same TRP that transmits the PDCCH order, without this explicit 1-bit indication it seems there is currently no other way in specs that can be used for UE to achieve the same function. 
Based on the above analysis, we propose to support the following proposal 2.1 for intra-cell cross-TRP PDCCH order 
Proposal 2: Agree the following proposal 2.1 for intra-cell cross-TRP PDCCH order
Proposal 2.1 Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, introduce a single bit in the PDCCH order wherein
· if the single bit indicates 0 legacy power control, the PDCCH order sent by TRPX triggers RACH procedure towards TRPX
· if the single bit indicates 1 indicates PL-RS based on indicated SSB, the PDCCH order sent by TRPX triggers RACH procedure towards another TRPY
· note:  The term TRP is not to be captured in RAN1 specifications.
Additional capability for TAG association
The following agreement was achieved in RAN1#112 meeting regarding additional capability for TAG association:
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

The working assumption part in the above agreement was discussed in the last RAN1#114bis meeting, however no consensus was achieved as to whether confirming or reverting the working assumption.
Our view is that unless clear use cases and obvious benefits can be identified for the working assumption, it should not be confirmed and should still be kept as a working assumption.
Based on the above analysis, we propose to revert the following working assumption:
Proposal 3: Revert the following working assumption regarding additional capability for TAG association
· 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
PDCCH order details
The following agreement was achieved in RAN1#114 meeting regarding PDCCH order details:
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 or active additionalPCI.

Meanwhile, in Rel-18 LTM, a cell indicator field was introduced in the PDCCH order that indicates which cell the PDCCH order triggers RACH towards. Then it is necessary to study how to differentiate whether the PDCCH order is used to trigger RACH for a cell in R18 LTM or for a cell in inter-cell MTRP, considering that the cell list for LTM and inter-cell MTRP is different. In the last RAN1#114bis meeting, the following two alternative solutions are proposed regarding this issue:
Proposal 4.2
When a UE is configured with both the inter-cell multi-DCI based Multi-TRP operation with two TAs and Rel-18 LTM features, 
· Alt A:  an additional field in PDCCH order indicates the purpose of PDCCH order among the following possibilities:
· whether PDCCH order is a legacy PDCCH order
· whether PDCCH order is for triggering PRACH for inter-cell MTRP with 2TA
· whether PDCCH order is for triggering PRACH for a cell for Rel-18 LTM 
· Alt B:  decide the purpose of PDCCH order based on the values of cell indicator field and additionalPCI field indicated in PDCCH order
· If cell indicator field indicates value zero and the additionalPCI field indicates value zero, then the PDCCH order is a legacy PDCCH order
· If cell indicator field indicates value zero and the additionalPCI field indicates a non-zero value, then the PDCCH order is for triggering PRACH for inter-cell MTRP with 2TA
· If cell indicator field is nonzero value and the addtionalPCI field indicates a zero value, then the PDCCH order is for a cell for Rel-18 LTM
Alt B is an implicit indication method without any additional overhead in PDCCH order. Furthermore, it has been agreed in the last RAN1#114bis meeting that when a UE is configured with both the inter-cell multi-DCI based Multi-TRP operation with two TAs and Rel-18 LTM features, separate fields are used to indicate additionalPCI (for inter-cell mTRP) and to indicate cell indicator field (for Rel-18 LTM). In Alt B, cell indicator field and additionalPCI field are separate fields, which align well with the agreement. 
Based on the above analysis, we propose to support Alt B in proposal 4.2 for PDCCH order details:
Proposal 4: Support Alt B and agree the following proposal 4.2 for PDCCH order details
Proposal 4.2 Agreement
When a UE is configured with both the inter-cell multi-DCI based Multi-TRP operation with two TAs and Rel-18 LTM features, support Alt B to help UE to differentiate whether the PDCCH order is used to trigger RACH for a cell in R18 LTM or for a cell in inter-cell MTRP:
· Alt B: decide the purpose of PDCCH order based on the values of cell indicator field and additionalPCI field indicated in PDCCH order
· If cell indicator field indicates value zero and the additionalPCI field indicates value zero, then the PDCCH order is a legacy PDCCH order
· If cell indicator field indicates value zero and the additionalPCI field indicates a non-zero value, then the PDCCH order is for triggering PRACH for inter-cell MTRP with 2TA
· If cell indicator field is nonzero value and the addtionalPCI field indicates a zero value, then the PDCCH order is for a cell for Rel-18 LTM
Conclusions
In this contribution, we present our views on remaining issues of two TAs for multi-DCI. Based on the discussions in the previous sections we propose the following: 
Proposal 1: Support Alt 1 and agree the following proposal 1.2 for PRACH power control
Proposal 1.2 Agreement
When PRACH is transmitted towards a different TRP compared that is different from the TRP that transmits to PDCCH order,
for multi-DCI based inter-cell multi-TRP and [intra-cell] multi-TRP operation with two TAGs configured in a CC, SSB indicated in the CFRA based PDCCH order is used as the PL-RS for determining the transmit power of the triggered PRACH transmission.
· The UE expects the SSB index to satisfy the "Known conditions for pathloss reference signal" of Section 8.14.2 of 38.133.
Proposal 2: Agree the following proposal 2.1 for intra-cell cross-TRP PDCCH order
Proposal 2.1 Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, introduce a single bit in the PDCCH order wherein
· if the single bit indicates 0 legacy power control, the PDCCH order sent by TRPX triggers RACH procedure towards TRPX
· if the single bit indicates 1 indicates PL-RS based on indicated SSB, the PDCCH order sent by TRPX triggers RACH procedure towards another TRPY
· note:  The term TRP is not to be captured in RAN1 specifications.
Proposal 3: Revert the following working assumption regarding additional capability for TAG association
· 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
Proposal 4: Support Alt B and agree the following proposal 4.2 for PDCCH order details
Proposal 4.2 Agreement
When a UE is configured with both the inter-cell multi-DCI based Multi-TRP operation with two TAs and Rel-18 LTM features, support Alt B to help UE to differentiate whether the PDCCH order is used to trigger RACH for a cell in R18 LTM or for a cell in inter-cell MTRP:
· Alt B: decide the purpose of PDCCH order based on the values of cell indicator field and additionalPCI field indicated in PDCCH order
· If cell indicator field indicates value zero and the additionalPCI field indicates value zero, then the PDCCH order is a legacy PDCCH order
· If cell indicator field indicates value zero and the additionalPCI field indicates a non-zero value, then the PDCCH order is for triggering PRACH for inter-cell MTRP with 2TA
· If cell indicator field is nonzero value and the addtionalPCI field indicates a zero value, then the PDCCH order is for a cell for Rel-18 LTM
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