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Introduction 
In this contribution, we will share our views on the following issues:
· RACH enhancement for both intra-cell and inter-cell MTRP
· RACH enhancement for intra-cell MTRP
· RACH enhancement for inter-cell MTRP
Discussion
RACH enhancement for both intra-cell and inter-cell MTRP
In RAN1#110bis [1], the followings were agreed for both intra-cell and inter-cell MTRP:
	Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, support one of the following alternatives in RAN1#111:
· Alt 1: PDCCH order sent by one TRP triggers RACH procedure towards the same TRP
· note: with Alt 1, PDCCH order sent by one TRP triggering RACH procedure towards another TRP is not allowed
· Alt 2: PDCCH order sent by one TRP triggers RACH procedure towards either the same TRP or a different TRP
· This does not preclude PDCCH order triggering two RACH procedures for two TRPs

Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, support enhancements related to indicating TAG ID via absolute TA command:
· FFS: whether the indication is implicit or explicit
· Detailed indication schemes are FFS
· This does not preclude indication of two TAG IDs (if supported)
· Note: This applies at least to MSGB in case of C-RNTI


Issue 1.1: Whether a PDCCH order sent by one TRP can trigger RACH procedure towards a different TRP?
In our view, since M-DCI based MTRP is used for non-ideal backhaul deployment, it is not reasonable to send PDCCH order from one TRP to trigger RACH for another TRP. However, at least for intra-cell MTRP, this doesn’t mean we need to divide SSBs/RACH resources/preambles into two groups for two TRPs, respectively. The associations between SSBs/RACH resources and TRPs can be maintained by NW itself.
Proposal 1: PDCCH order sent by one TRP can only trigger RACH procedure towards the same TRP
· Note: At least for intra-cell MTRP, this may not cause specification impact
Issue 1.2: How to indicate TAG ID via absolute TA command?
Since 2-step RACH is initiated by UE, there is no anchor to let UE know an absolute TA command in MsgB should be applied to which TAG. In our view, this issue can be simply resolved by pre-defined rule, e.g., the absolute TA command shall be applied to the TAG with lowest TAG-ID.
Proposal 2: For the case if two TAGs are configured within SpCell, support a pre-defined rule to determine which TAG should apply the absolute TA command in MsgB

RACH enhancement for both intra-cell MTRP
In RAN1#110bis [1], the followings were agreed for intra-cell MTRP:
	Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, support at least one of the following alternatives (down selection to be done in RAN1#111):
· 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.
· Alt 4:  divide RACH resources into two groups, where for a RACH procedure, if the corresponding RACH resource belongs to the nth group (n=1,2), then the TA obtained via the RACH procedure corresponds to the nth TRP.
· Alt 5:  divide preambles into two groups, where for a RACH procedure, if the corresponding preamble belongs to the nth group (n=1,2), then the TA obtained via the RACH procedure corresponds to the nth TRP
· Alt 6:   TAG ID is associated with CORESETPoolIndex and TAG ID is determined based on the CORESETPoolIndex of PDCCH order
· Alt 7:  Each TCI state is associated with a TAG ID, and the TAG ID corresponding to RACH triggered by a PDCCH order is determined based on the TCI state used to receive the PDCCH order
Note: If Alt 1 or Alt 2 is downselected, then it does not preclude indication of two TAG IDs (if supported)


In RRC-connected mode, TA acquisition is mainly based on RACH triggered by NW. To acquire TA for a second TRP, we should focus on the enhancement specific to RACH triggered by PDCCH order. In this sense, we see the following alternatives should be considered, where the PDCCH order can associate a TAG-ID implicitly or explicitly:
· Alt2: Use some of the reserve bits in PDCCH order to carry a TAG-ID. The initial TA value indicated by an RAR in response to a PRACH transmission initiated by PDCCH order applies to the TAG corresponding to the TAG-ID carried by the PDCCH order.

· Alt6: If a TAG is associated with a coresetPoolIndex value, the initial TA value indicated by an RAR in response to a PRACH transmission triggered by DCI format 1_0 on a CORESET associated with a coresetPoolIndex is applied to the TAG corresponding to the coresetPoolIndex, as shown in Figure 1.
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Figure 1. Potential solution to determine which TAG should apply the initial TA value indicated by RAR

· Alt7: If each TCI state can be associated with a TAG, the initial TA value indicated by an RAR in response to a PRACH transmission triggered by DCI format 1_0 on a CORESET is applied to the TAG corresponding to the TCI state used as the QCL assumption for the CORESET, as shown in Figure 2.
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Figure 2. Potential solution to determine which TAG should apply the initial TA value indicated by RAR

Proposal 3: If two TAGs are configured within the serving cell, to indicate/determine which TAG should apply the initial TA value indicated by RAR in response to PRACH transmission triggered by PDCCH order on the serving cell, down-select from the following alternatives:
· Alt2:  indicate TAG ID as part of PDCCH order
· Alt6: TAG ID is associated with CORESETPoolIndex and TAG ID is determined based on the CORESETPoolIndex of PDCCH order
· Alt7:  Each TCI state is associated with a TAG ID, and the TAG ID corresponding to RACH triggered by a PDCCH order is determined based on the TCI state used to receive the PDCCH order

When two TAGs are configured within SpCell, it may be still ambiguous that which TAG should apply the initial TA value indicated by RAR in response to PRACH transmission triggered by UE on the SpCell. In our view, this issue can be resolved by pre-defined rule, e.g., the initial TA value shall be applied to the TAG with lowest TAG-ID.
Proposal 4: If two TAGs are configured within SpCell, which TAG should apply the initial TA value indicated by RAR in response to PRACH transmission triggered by UE can be determined based a pre-defined rule, e.g., the initial TA value shall be applied to the TAG with lowest TAG-ID.

RACH enhancement for inter-cell MTRP
In RAN1#110bis [1], the followings were agreed for inter-cell MTRP:
	Agreement
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, support one of the alternatives (down selection to be done in RAN1#111):
· Alt 1: PDCCH scheduling RAR will always be received from serving cell => there is no need for additional type 1 CSS configuration per additional PCI
· Alt 2: In addition to PDCCH scheduling RAR being received from serving cell, reception of PDCCH scheduling RAR from a TRP corresponding to an additional PCI for a RACH procedure associated to the additional PCI is supported  additional type 1 CSS configuration per additional PCI needs to be supported

Agreement
For multi-DCI based inter-cell Multi-TRP operation with two TA enhancement, support PRACH configuration associated with additional configured PCIs different from the PCI of the serving cell.
· FFS: details 

Agreement
For multi-DCI based inter-cell Multi-TRP operation with two TA enhancement, support a mechanism to determine which PRACH configuration (i.e., RACH configuration corresponding to serving cell PCI or an additional PCI) to be used in the RACH procedure triggered by PDCCH order
· FFS:  Explicit indication or implicit indication through PDCCH order 


Regarding RAR monitoring for inter-cell MTRP, we don’t see the benefit to introduce an additional Type-1 CSS configuration per additional PCI, which will cause large spec and UE implementation effort.
Proposal 5: For inter-cell MTRP, not support additional Type-1 CSS configuration per additional PCI
To determine which PRACH configuration is to be used for the RACH procedure triggered by PDCCH order, we see this can be discussed after RAN1 has conclusion on how to determine the RACH procedure triggered for which TAG in intra-cell MTRP case.
Conclusion
In this contribution, extension of unified TCI framework for MTRP operation was discussed. Based on the discussion in the previous sections, we made the following proposals:
Proposal 1: PDCCH order sent by one TRP can only trigger RACH procedure towards the same TRP
· Note: At least for intra-cell MTRP, this may not cause specification impact
Proposal 2: For the case if two TAGs are configured within SpCell, support a pre-defined rule to determine which TAG should apply the absolute TA command in MsgB
Proposal 3: If two TAGs are configured within the serving cell, to indicate/determine which TAG should apply the initial TA value indicated by RAR in response to PRACH transmission triggered by PDCCH order on the serving cell, down-select from the following alternatives:
· Alt2:  indicate TAG ID as part of PDCCH order
· Alt6: TAG ID is associated with CORESETPoolIndex and TAG ID is determined based on the CORESETPoolIndex of PDCCH order
· Alt7:  Each TCI state is associated with a TAG ID, and the TAG ID corresponding to RACH triggered by a PDCCH order is determined based on the TCI state used to receive the PDCCH order
Proposal 4: If two TAGs are configured within SpCell, which TAG should apply the initial TA value indicated by RAR in response to PRACH transmission triggered by UE can be determined based a pre-defined rule, e.g., the initial TA value shall be applied to the TAG with lowest TAG-ID.
Proposal 5: For inter-cell MTRP, not support additional Type-1 CSS configuration per additional PCI
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