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According to the Rel-18 MIMO discussion in RAN1, RAN1 agreed to support two TAs for multi-DCI multi-TRP operation via CFRA, the related RAN1 agreements can be found in the LS R1-2302226 [1]. According to the LS R1-2213004 [2] from RAN1, RAN1 asks whether “per TRP UE-initiated RACH procedure” is required from RAN2 perspective.
Discussion
per TRP UE-initiated RACH procedure


Figure 1: Scenarios and RRC configuration for mTRP mTA
As illustrated in Figure 1, the supported scenarios and the RRC configuration framework for Rel-18 mTRA mTA covers both intra-cell mTRA and inter-cell mTRP, according to the RAN1#112 meeting agreements provided in [1]. 
From our understanding, we can divide the cases of UL TA acquisition into the following two categories:
· Case 1: The serving cell has no valid TA.
· Case 2: The serving cell has one valid TA, but does not have two TAs for mTRP.
According to the RACH trigger events described in the 3GPP TS 38.300, the CBRA is only required for SpCell. For Case 1, we consider that the legacy per-cell RACH procedure including both CBRA and CFRA can be used to acquire the first TA of SpCell. As the SCell does not support CBRA, the CFRA procedure per-TRP or per-Cell can be supported without extra specification change. For Case 2, the gNB can use PDCCH-order triggered per-TRP CFRA to acquire two TAs for different TRP.
Observation 1: If SpCell has no valid TA at all, the legacy per-cell RACH procedure can be reused to acquire the first TA. The per TRP UE-initiated RACH procedure is not needed.
Observation 2: If SpCell has per-cell TA, the per-TRP CFRA can be used to acquire the two TAs for mTRP. 
Observation 3: For SCell, the per-TRP and per-cell CFRA can be used. The per TRP UE-initiated RACH procedure is not needed.
On the other hand, the per-TRP UE-initiated RACH procedure would require lots of change in the RAN2 specification (e.g. PRACH resource selection, RAR format, contention resolution and so on), as the current UE-initiated RACH procedure (i.e. CBRA) is designed as a per-Cell procedure.
Proposal 1: The per TRP UE-initiated RACH procedure is not needed.

per TRP CFRA
As illustrated in Figure 1, one serving cell can have two TAGs, and each TAG is associated with a TCI-state. According to the RRC specification, each serving cell is assigned with a per-cell tag-Id. To support two TAs for a serving cell and to support one per-TRP TAG associated with two serving cells, we think that the current TAG framework can be reused with some extension, as the current TAG framework already supports one TAG associated with two serving cells. Regarding the downlink timing reference, RAN1 agreed that “two DL reference timings are supported where each DL reference timing is associated with one TAG”. The configurations of the two DL reference timings in a CC can be added when RAN1 provides the RRC parameters to RAN1.
The changes in RRC specification would include:
· Two TAGs are configured for a serving cell
· Each TAG of a serving cell is associated with a TCI-state.
· Each TAG of a serving cell is associated with a DL timing reference.
Observation 4: The RRC configurations for per-TRP CFRA can be added after RAN1 provides the corresponding RRC parameters.
Regarding the MAC procedures, the per-TAG timeAlignmentTimer can be reused. The CFRA procedure can also be reused.
Observation 5: In MAC, the CFRA procedure and the per-TAG timeAlignmentTimer can be reused.

Conclusion
According to the above analysis, we have the following observations and proposal.
Observation 1: If SpCell has no valid TA at all, the legacy per-cell RACH procedure can be reused to acquire the first TA. The per TRP UE-initiated RACH procedure is not needed.
Observation 2: If SpCell has per-cell TA, the per-TRP CFRA can be used to acquire the two TAs for mTRP. 
Observation 3: For SCell, the per-TRP and per-cell CFRA can be used. The per TRP UE-initiated RACH procedure is not needed.
Observation 4: The RRC configurations for per-TRP CFRA can be added after RAN1 provides the corresponding RRC parameters.
Observation 5: In MAC, the CFRA procedure and the per-TAG timeAlignmentTimer can be reused.

Proposal 1: The per TRP UE-initiated RACH procedure is not needed.
[bookmark: _Toc502437832]Reference
[1] R1-2302226, LSin from RAN1, “LS to RAN2/4 on Agreements for Rel-18 MIMO”
[2] R1-2213004, LSin from RAN1, “LS on Multi-DCI Multi-TRP with two TAs”
image1.emf
TRP_1

TRP_2

Cell_1

Cell_2

TA_1 TA_2

UE

UE

TAG_1

TCI_State_1

Cell_1 Cell_2

TAG_2

TCI_State_2

Cell_1 Cell_2

Deployment scenario

RRC signal


Microsoft_Visio_Drawing.vsdx
TRP_1
TRP_2
Cell_1
Cell_2
TA_1
TA_2
UE
UE
TAG_1
TCI_State_1
Cell_1
Cell_2
TAG_2
TCI_State_2
Cell_1
Cell_2
Deployment scenario
RRC signal



