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1	Introduction
During RAN#94e, a new WID for Rel-18 MIMO evolution for DL and UL was agreed [1].  In this WI, one objective is to specify two TAs for UL multi-DCI based multi-TRP operation.
We note that enhancements to the TA handling is discussed also in the mobility AI, as part of the specification of LTM (L1/L2 triggered mobility). In this contribution, we discuss how to support two TAs for multi-DCI based multi-TRP operation, and we will sometimes refer to the corresponding functionality for LTM.
[bookmark: _Ref178064866]2	Discussion
2.1	Associating different TAs with different UL transmissions
RAN1 made the following agreements:
Agreement (RAN1#112)
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

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.

During the discussion on a potential confirmation of the working assumption, there were remarks that a deployment where the restriction is removed would not be a multi-DCI scenario. To explain why this would still be a multi-DCI scenario, we refer to Figure 1.
[image: ]
[bookmark: _Ref134541618]Figure 1: A multi-DCI, multi-TRP scenario. Communication is always performed from two TRPs, each associated with different values of the CORESETPoolIndex. The NW would want to change between TRP1 and TRP2 by changing the indicated TCI states of the UE. With the baseline restriction, it would be impossible to change the TAG when changing TRP.  
With any reasonable definition, the deployment depicted in Figure 1 is a multi-DCI multi-TRP scenario. There are multiple TRPs involved, and the signals are always scheduled using PDCCHs associated with different CORESETPoolIndex. 
Based on this, we propose
[bookmark: _Toc149917408]Confirm the working assumption with the following update: “A UE may report that it supports that the UL/joint TCI states of UL signals/channels associated to one CORESETPoolIndex correspond to both TAGs”. 
2.2	Enhancements to the RACH procedure
2.2.1	Simultaneous configuration of LTM and 2TA
In RAN1#114, the following was agreed:
 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)

This was captured in [5]:
Excerpt from [6]: 
-	PCI indicator - 0 or 1 bit
[bookmark: OLE_LINK36]-	1bit indicating the PCI associated with the PRACH transmission if the UE is provided with tag-Id2 and SSB-MTC-AddtionalPCI, and the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for the first CORESETs, and is provided coresetPoolIndex with value 1 for the second CORESETs. 
-	0 bit otherwise. 

LTM and inter-cell multi-DCI based Multi-TRP operation with two TA are independent functionalities: it should be possible to configure them at the same time. However, one PDCCH order will only trigger a contention-free random access procedure for either purpose: it is not possible to trigger a random access procedure for both purposes:
[bookmark: _Toc149197505][bookmark: _Toc149917405]LTM and inter-cell multi-DCI based Multi-TRP operation with two TA can be configured at the same time.
[bookmark: _Toc149197506][bookmark: _Toc149917406]One PDCCH order cannot trigger more than one random access procedure.
When LTM and 2TA are configured at the same time, there will be two fields in the PDCCH order. The question is now if the UE can always determine which type of RACH procedure should be triggered, based on the received PDCCH order. There are four cases:
Both the cell field and the PCI field are zero: this implies a legacy PDCCH order, triggered towards the serving cell, using the RACH parameters of the serving cell. The UE retransmits the PRACH preamble with increasing transmit power until it receives a random access response (RAR) from the serving cell.
The cell field is zero and the PCI field is one: this indicates to the UE to perform a random access procedure towards the additionalPci, using the random access parameters associated with the additional PCI. The UE retransmits the PRACH preamble with increasing transmit power until it receives a RAR from the serving cell.
The cell field is non-zero and the PCI field is zero: this indicates to the UE to perform a random access procedure towards the indicated candidate, using the random access parameters in the corresponding EarlyUlSyncConfig. The UE transmits a single PRACH preamble, using a transmit power determined from the PRACH retransmission indicator.
Both the cell field and the PCI field are non-zero: this is an error case, where the specification will not describe the UE behaviour. The actions will be up to UE implementation. This is a consequence of a bad signaling design: defining two separate fields that cannot be used at the same time. 
Based on the above discussion, we observe
[bookmark: _Toc149197507][bookmark: _Toc149917407]The UE can always initiate the correct RACH procedure based on the two fields in the PDCCH order.
Hence, there is no need to amend the specification.
2.2.2	Power control 
In RAN1#114bis, the following agreement was made:
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.

In current specification, a DL RS associated to a PDCCH order is used for pathloss calculation for a PRACH transmission triggered by the PDCCH order.  With cross TRP triggering, pathloss calculation should be based on a DL RS associated to the TRP to which the PRACH is transmitted towards, not the TRP the PDCCH order is received. We note that the PDCCH order contains a reference to an SSB:
Excerpt from 38.212, section 7.3.1.2.1:
-	SS/PBCH index – 6 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates the SS/PBCH that shall be used to determine the RACH occasion for the PRACH transmission; otherwise, this field is reserved.

In legacy, this field is used by the UE to determine when to transmit the PRACH preamble. We see that we can reuse this field to also let the UE determine the pathloss, and subsequently its transmit power. However, if the PDCCH order can contain any SSB, the UE would have to measure the RSRP for all the SSBs, to be able to transmit the PRACH without delay. Also, this kind of flexibility is not needed: the NW would only trigger the PRACH towards the SSBs associated with indicated (or possibly activated) TCI states. Therefore, we propose
[bookmark: _Ref149547900][bookmark: _Ref142484054][bookmark: _Toc149917409]When PRACH is transmitted towards a TRP that is different from the TRP that transmits PDCCH order, for multi-DCI based 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.
- Baseline capability (for cross-TRP PDCCH order): UE expects that the SSB indicated in the PDCCH order is associated with an indicated TCI state 
- Optional capability (for cross-TRP PDCCH order): UE expects that the SSB indicated in the PDCCH order is associated with an activated TCI state
We note that Proposal 2 is limited to a cross-TRP order – the assumption is that the UE would use the DMRS of the PDCCH order as PL-RS for the same-TRP PDCCH order. The question is then how the UE distinguishes between a legacy PDCCH order, and a PDCCH order triggering a cross-TRP RACH procedure.
In our view, there is no need for the UE to distinguish between a same-TRP and cross-TRP order: the information the UE needs is anyway conveyed in the PDCCH order. In other words, Proposal 2 is applicable also to the same-TRP PDCCH order:
[bookmark: _Toc149917410]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.
- Baseline capability: UE expects that the SSB indicated in the PDCCH order is associated with an indicated TCI state 
- Optional capability: UE expects that the SSB indicated in the PDCCH order is associated with an activated TCI state
[bookmark: _Hlk61857909]2.3	Actions at the expiration of one of the TA timers
In legacy, the TA remains valid until the TA timer (TAT) associated with the TAG expires. When the corresponding TA timer expires, the UE is not allowed to transmit PUCCH, PUSCH or SRS for the serving cell configured with the corresponding TAG: the UE is only allowed to transmit PRACH on the serving cell.
This concept can easily be extended to the case where the TAG is included in a TCI state: transmission of PUCCH, PUSCH and SRS is allowed only if the TAT associated with the TAG in the corresponding TCI state has not expired:
[bookmark: _Toc115449321][bookmark: _Toc149917411]Transmission of PUCCH, PUSCH and SRS is only allowed if the TAT associated with the TAG in the corresponding TCI state has not expired.
Most likely, this will be implemented in 38.321, and the details would be up to RAN2. 
2.4	RRC parameters
In [7], RAN2 identified an issue related to the 2TA and the use of the reference CC/BWP functionality introduced in Rel-17. RAN2 has assumed that the tag_id_ptr is configured per serving cell, and since the reference CC/BWP would include a different mapping, the signaling becomes ambiguous.
The simplest way to remove the ambiguity would be to define the TAG-Id directly in the TCI state, and remove the tag_id_ptr:
[bookmark: _Toc149917412]Remove the tad_id_ptr and configure the TAG-Id directly in the TCI state.
A proposal is provided in Table 1.
[bookmark: _Ref149916008]Table 1: RRC parameters for 2TA.
	RAN2 parent IE
	Parameter name
	Description
	Value range

	ServingCellConfig
	tag-Id2
	This parameter provides the second TAG ID configured for the servingcell.
	(0..maxNrofTAGs-1)

	TCI-State
	tag-Id-ptr
	This parameter is used to associate a TAG ID with a joint TCI state.   This covers the case when joint TCI state is used for UL transmission.
	0, 1 (0..maxNrofTAGs-1)

	TCI-UL-State
	tag-Id-ptr
	This parameter is used to associate a TAG ID with an UL TCI state.   This 
covers the case when UL TCI state is used for UL transmission.
	0, 1 (0..maxNrofTAGs-1)



Conclusion
In the previous sections we made the following observations: 
Observation 1	LTM and inter-cell multi-DCI based Multi-TRP operation with two TA can be configured at the same time.
Observation 2	One PDCCH order cannot trigger more than one random access procedure.
Observation 3	The UE can always initiate the correct RACH procedure based on the two fields in the PDCCH order.
Based on the discussion in the previous sections we propose the following:
Proposal 1	Confirm the working assumption with the following update: “A UE may report that it supports that the UL/joint TCI states of UL signals/channels associated to one CORESETPoolIndex correspond to both TAGs”.
Proposal 2	When PRACH is transmitted towards a TRP that is different from the TRP that transmits PDCCH order, for multi-DCI based 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. - Baseline capability (for cross-TRP PDCCH order): UE expects that the SSB indicated in the PDCCH order is associated with an indicated TCI state  - Optional capability (for cross-TRP PDCCH order): UE expects that the SSB indicated in the PDCCH order is associated with an activated TCI state
Proposal 3	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. - Baseline capability: UE expects that the SSB indicated in the PDCCH order is associated with an indicated TCI state  - Optional capability: UE expects that the SSB indicated in the PDCCH order is associated with an activated TCI state
Proposal 4	Transmission of PUCCH, PUSCH and SRS is only allowed if the TAT associated with the TAG in the corresponding TCI state has not expired.
Proposal 5	Remove the tad_id_ptr and configure the TAG-Id directly in the TCI state.
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