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Introduction
In this paper, we discuss 2-TA enhancement for Rel-18 NR MIMO WI [1]
	· Study, and if justified, specify the following 
· Two TAs for UL multi-DCI for multi-TRP operation 
· Power control for UL single DCI for multi-TRP operation where unified TCI framework extension in objective 2 is assumed.
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PRACH power control

	Agreement (RAN1#114bis)
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.


 
According to current specification the SSB that is QCL with the DMRS of the PDCCH order is used as a reference for Tx power determination for PRACH. In the case where cross TRP PRACH is not triggered, this legacy behavior can be retained. In the case of cross TRP PRACH transmission we propose to have the Tx power reference as the SSB indicated in the PDCCH order. 
Proposal-1: when a PDCCH order sent by TRPX triggers RACH procedure towards TRPY, the SSB indicated in the PDCCH order is used as the PL-RS for determining the transmit power of the triggered PRACH transmission
A remaining issue then is to distinguish between same-TRP vs cross-TRP PRACH transmission – in order to achieve this (for intra-cell and inter-cell case) a 1-bit DCI indication is proposed. We note that the first/second TAG is associated with CORESETPoolIndex 0/1 having an association indicated by tag-Id-ptr with first/second joint TCI states provided by dl-OrJointTCI-StateList or first/second UL TCI states provided by ul-TCI-State-List
Proposal-2: Introduce a single bit in the PDCCH order
· a bit value 0 indicates legacy power control and reference timing due to the TAG associated with the CORESETPoolIndex of the PDCCH order
· a bit value 1 indicates PL-RS based on indicated SSB and reference timing due to the TAG not associated with the CORESETPoolIndex of the PDCCH order

DL reference timing

We reached the following agreements in previous RAN1 meetings:
	Agreement (RAN1#110bis-e)
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

Agreement (RAN1#113)
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  
· Association of TAG ID with UL/joint TCI state is via RRC configuration 
· Above does not impact the association of the indicated TCI states and coresetPoolIndex values as agreed in previous meetings in 9.1.1.1.



It can be observed that each DL reference timing is associated with a TAG, and a TAG ID is associated with UL/joint TCI states via RRC configuration. In practice a UE would track a DL reference signal (TRS) for determining DL reference timing.
Proposal-3: A DL reference timing associated with a TAG ID is derived from a downlink reference signal configured as part of a UL/joint TCI state associated with the same TAG ID. In order to determine DL reference timing for PRACH transmission, a 1-bit DCI indication as proposed in Proposal-2 for power control can be reused.

TAG determination after BFR

Cell-specific BFR
In the case of cell-specific BFR if a PRACH resource for BFR is configured and a new beam has been identified within a configured time window, CF-PRACH is used to carry BFRQ, otherwise CB-RACH can be used to carry BFRQ. In the case of CF-PRACH, a UE starts to monitor recoverySearchSpaceId and 28 symbols after receiving BFR response UE updates the PUCCH beam to be the same as PRACH beam. In this case it is reasonable to designate one of the two TAGs as the appropriate TAG to apply for the UE until the UE receives activation for a TCI state. In the case of CB-PRACH where RAR is received
Proposal-4: In the case of cell-specific BFR when a UE monitors recoverySearchSpaceId for a BFRQ response, TAG ID 0 is used by the UE until it receives activation for a TCI state with an associated TAG ID
TRP-specific BFR
In the case of TRP-specific BFR, a BFRQ MAC-CE is used to convey information of the failed CC indices, one new candidate beam for the failed TRP/CC (if found), and whether new candidate beam is found. After 28 symbols from a last symbol of a BFRR (BFR response) a UE can apply the new beam for uplink transmission. In this case, the best option is to associate a TAG-ID with a BFD-RS set, similar to the association of PUCCH-SR resource/SR configuration with a BFD-RS set. If, however, this is not possible (as it may be considered an enhancement) TAG ID 0 can be used by the UE after successful BFR.
Proposal-5: In the case of TRP-specific BFR TAG ID 0 can be used by the UE after successful BFR until it receives activation for a TCI state with an associated TAG ID

Additional capability for TAG association

We reached the following agreement in RAN1#110bis-e:
	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



Further the following agreement was reached in RAN1#113:
	Agreement
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  
· Association of TAG ID with UL/joint TCI state is via RRC configuration 
· Above does not impact the association of the indicated TCI states and coresetPoolIndex values as agreed in previous meetings in 9.1.1.1.
Conclusion
There is no consensus on how to support multi-DCI based Multi-TRP operation with two TA enhancement when Rel-15/16 spatial relation framework is used.
Note: the previous agreement on supporting multi-DCI based Multi-TRP operation with two TA enhancement for Rel-15/16 spatial relation framework is reverted.



We note that the use-case for allowing multiple TAGs corresponding to a CORESETPoolIndex is the usage of multi-DCI multi-TRP operation in intra-DU scenarios where backhaul delay is close to ideal. Compared to single-DCI multi-TRP, multi-DCI multi-TRP is more practical as it allows separate scheduling and better usage of PDCCH search space and BD capabilities across the two TRPs. In RAN1#113 the use-case of cross-TRP SRS was discussed. Therefore we have the following proposal: 
Proposal-6: Confirm the working assumption from RAN1#112 - a UE may report that it supports that the UL/joint TCI states of UL signals/channels associated to one CORESETPoolIndex to correspond to both TAGs
Conclusion
In this paper, we discuss our view for two TAs for multi-DCI and summarize our proposals below:
Proposal-1: when a PDCCH order sent by TRPX triggers RACH procedure towards TRPY, the SSB indicated in the PDCCH order is used as the PL-RS for determining the transmit power of the triggered PRACH transmission
Proposal-2: Introduce a single bit in the PDCCH order
· a bit value 0 indicates legacy power control and reference timing due to the TAG associated with the CORESETPoolIndex of the PDCCH order
· a bit value 1 indicates PL-RS based on indicated SSB and reference timing due to the TAG not associated with the CORESETPoolIndex of the PDCCH order

Proposal-3: A DL reference timing associated with a TAG ID is derived from a downlink reference signal configured as part of a UL/joint TCI state associated with the same TAG ID. In order to determine DL reference timing for PRACH transmission, a 1-bit DCI indication as proposed in Proposal-2 for power control can be reused.
Proposal-4: In the case of cell-specific BFR when a UE monitors recoverySearchSpaceId for a BFRQ response, TAG ID 0 is used by the UE until it receives activation for a TCI state with an associated TAG ID
Proposal-5: In the case of TRP-specific BFR TAG ID 0 can be used by the UE after successful BFR until it receives activation for a TCI state with an associated TAG ID
Proposal-6: Confirm the working assumption from RAN1#112 - a UE may report that it supports that the UL/joint TCI states of UL signals/channels associated to one CORESETPoolIndex to correspond to both TAGs
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