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Introduction
1. 
In previous meetings, some agreements pertaining to TA enhancement for UL multi-TRP transmission were achieved. While, there are still some issues that need to be further discussed. In this paper, we provide our views on the remaining issues.

Discussion
Issue #1:
	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, 
· [bookmark: _Hlk148972161]Alt 1:  separate fields are used to indicate additionalPCI (for inter-cell mTRP) and to indicate cell indicator field (for Rel-18 LTM)


Reason for change: In RAN1#114bis [1], it was agreed that two separate fields (i.e., cell indicator and PCI indicator) in PDCCH order are used to indicate cell (for Rel-18 LTM) and PCI (for inter-cell multi-TRP), respectively. While, one remaining issue is that how UE can interpret the PDCCH order when both fields are present. In the following, we provide a simple solution.
· If the cell indicator field indicates a candidate cell, the triggered RACH corresponds to the indicated candidate cell for Rel-18 LTM. The PCI indicator field is reserved.
· Otherwise, the triggered RACH corresponds to a PCI for inter-cell multi-TRP.
· If the PCI indicator field indicates the PCI of the serving cell, the triggered RACH corresponds to the PCI of the serving cell;
· If the PCI indicator field indicates the active additional PCI, the triggered RACH corresponds to the active additional PCI.
[bookmark: _Hlk142557750]Proposal 1: When both cell indicator field and PCI indicator field are present in PDCCH order, the PDCCH order is interpreted as follows:
· If the cell indicator field indicates a candidate cell, the triggered RACH corresponds to the indicated candidate cell for Rel-18 LTM. The PCI indicator field is reserved.
· Otherwise, the triggered RACH corresponds to a PCI for inter-cell multi-TRP. 
· If the PCI indicator field indicates the PCI of the serving cell, the triggered RACH corresponds to the PCI of the serving cell;
· If the PCI indicator field indicates the active additional PCI, the triggered RACH corresponds to the active additional PCI.

To accommodate the above proposal, suggest the following text proposal 1 for TS38.212 based on the endorse CR after RAN1 114bis.
Text proposal 1:
Summary of change: Define the rule to interpret the PDCCH order when both the cell indicator field and PCI indicator field are present.
Consequence if not approved: The UE cannot know whether the triggered RACH corresponds a cell for Rel-18 LTM or a PCI for inter-cell multi-TRP.
	7.3.1.2.1	Format 1_0
< Unchanged parts are omitted >
-	Cell indicator - bits indicating the cell for the corresponding PRACH transmission if the UE is configured with higher layer parameter EarlyUlSyncConfig, where C is the number of candidate cells configured with higher layer parameter EarlyUlSyncConfig; 0 bit otherwise. The bit field index 0 of the cell indicator field is mapped to the serving cell, and other bit field indexes are mapped to the candidate cells configured with higher layer parameter EarlyUlSyncConfig according to an ascending order of a candidate identity configured by ltm-CandidateId, with the bit field index 1 mapped to the candidate cell with the smallest candidate identity.
-	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. The bit field index 0 of the PCI indicator field is mapped to the PCI of the serving cell, and the bit field index 1 of the PCI indicator field is mapped to the active additional PCI. If the Cell indicator field indicates a candidate cell, this field is reserved; otherwise, the PRACH transmission is associated with the PCI indicated by this field.
-	0 bit otherwise. 
[bookmark: OLE_LINK28]-	PRACH retransmission indicator - 0 or 1 bit 
-	1bit if the UE is configured with higher layer parameter EarlyUlSyncConfig. This field indicates initial transmission or retransmission of PRACH according to Table 7.3.1.2.1-3 if the cell indicated by Cell indicator field is a candidate cell, and this field is reserved if the cell indicated by Cell indicator field is a serving cell but not a candidate cell.  
-	0 bit otherwise. 
< Unchanged parts are omitted >



Issue #2:
	Agreement
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. 


Reason for change: In last meeting, PL RS for the triggered PRACH transmission was discussed. It was agreed that, for same-TRP triggering case, legacy mechanism is adopted to determine the PL RS for the PRACH transmission, i.e., QCL RS of the PDCCH order is taken as the PL RS for the PRACH transmission. However, such mechanism cannot be applied for the cross-TRP triggering case, as the PDCCH order and the triggered PRACH correspond to different TRPs. In this case, we propose to adopt the SSB indicated by the PDCCH order as the PL RS for the PRACH transmission.
Proposal 2: For both intra-cell and inter-cell multi-TRP, when PRACH is transmitted towards a TRP that is different from the TRP that transmits PDCCH order, the PL-RS for determining the transmit power of the triggered PRACH transmission is the SSB indicated by the PDCCH order.
Since the PL RS for PRACH in same-TRP triggering case and cross-TRP triggering case is different, UE needs to differentiate the two cases. In other words, for a triggered PRACH, UE needs to know whether it is transmitted towards the TRP transmitting the PDCCH order, or towards the other TRP. In inter-cell multi-TRP case, this can be determined by the UE according to the PCI indicator field. While, for intra-cell multi-TRP case, there is no way to do this. According to the discussion in the last meeting, there are two ways.
· Alt 1: UE determines that the PRACH is transmitted towards the TRP transmitting PDCCH order or towards the other TRP according to the TAG associated with the SSB indicated by the PDCCH order. 
· If the TAG associated with the SSB is the same as the TAG associate with the TCI-state of the PDCCH order, the trigger PRACH is transmitted towards the TRP transmitting PDCCH order. 
· Otherwise, the trigger PRACH is transmitted towards the other TRP.
· Alt 2: Introduce a 1-bit DCI field to indicate that the trigger PRACH is transmitted towards the TRP transmitting PDCCH order or towards the other TRP.
We prefer Alt 1 as it is a simple rule and can avoid using one reserved bit of PDCCH order. The only cost of Alt 1 is to configure the association between SSB and TAG.
[bookmark: _Hlk149905278]Proposal 3: UE determines that the PRACH is transmitted towards the TRP transmitting PDCCH order or towards the other TRP according to the TAG associated with the SSB indicated by the PDCCH order. 
· If the TAG associated with the SSB is the same as the TAG associate with the TCI-state of the PDCCH order, the trigger PRACH is transmitted towards the TRP transmitting PDCCH order. 
· Otherwise, the trigger PRACH is transmitted towards the other TRP.
To accommodate the above proposal, suggest the following text proposal 2 for TS38.213 based on the endorse CR after RAN1 114bis.
Text proposal 2:
Summary of change: Configure the association between SSB and TAG, and define the rule for UE differentiate whether it is cross-TRP triggering case or same-TRP triggering case and thus determine the PL RS for PRACH in intra-cell multi-TRP.
Consequence if not approved: UE cannot differentiate whether it is cross-TRP triggering case or same-TRP triggering case, and cannot determine the correct PL RS for PRACH transmission.
	7.4	Physical random access channel
< Unchanged parts are omitted >
[bookmark: _Hlk528933777]If a PRACH transmission from a UE is in response to a detection of a PDCCH order by the UE that triggers a contention-free random access procedure and depending on the DL RS that the DM-RS of the PDCCH order is quasi-collocated with as described in clause 10.1 when the PRACH transmission is on a serving cell, or depending on an indicated SS/PBCH block when the PRACH transmission is on a non-serving cell, referenceSignalPower is provided by a corresponding ss-PBCH-BlockPower. If the UE is configured resources for a periodic CSI-RS reception or the PRACH transmission is associated with a link recovery procedure where a corresponding index  is associated with a periodic CSI-RS configuration as described in clause 6, referenceSignalPower is obtained by ss-PBCH-BlockPower and powerControlOffsetSS where powerControlOffsetSS provides an offset of CSI-RS transmission power relative to SS/PBCH block transmission power [6, TS 38.214]. If powerControlOffsetSS is not provided to the UE, the UE assumes an offset of 0 dB. If the active TCI state for the PDCCH that provides the PDCCH order includes two RS, the UE expects that one RS is configured with qcl-Type set to 'typeD' and the UE uses the one RS when applying a value provided by powerControlOffsetSS.
When the UE operates with two TAGs on an active UL BWP of a serving cell, if a PRACH transmission from a UE is in response to a detection of a PDCCH order by the UE that triggers a contention-free random access procedure, depending on the DL RS that the DM-RS of the PDCCH order is quasi-collocated with as described in clause 10.1 when the TAG associated with the TCI state used to transmit the PDCCH order is the same as the TAG associated with the indicated SS/PBCH block, or depending on the indicated SS/PBCH block when the TAG associated with the TCI state used to transmit the PDCCH order is different from the TAG associated with the indicated SS/PBCH block, referenceSignalPower is provided by a corresponding ss-PBCH-BlockPower.
< Unchanged parts are omitted >



Summary and conclusion
In this contribution, we have the following proposals and text proposals:
Proposal 1: When both cell indicator field and PCI indicator field are present in PDCCH order, the PDCCH order is interpreted as follows:
· If the cell indicator field indicates a candidate cell, the triggered RACH corresponds to the indicated candidate cell for Rel-18 LTM. The PCI indicator field is reserved.
· Otherwise, the triggered RACH corresponds to a PCI for inter-cell multi-TRP. 
· If the PCI indicator field indicates the PCI of the serving cell, the triggered RACH corresponds to the PCI of the serving cell;
· [bookmark: _GoBack]If the PCI indicator field indicates the active additional PCI, the triggered RACH corresponds to the active additional PCI.
Proposal 2: For both intra-cell and inter-cell multi-TRP, when PRACH is transmitted towards a TRP that is different from the TRP that transmits PDCCH order, the PL-RS for determining the transmit power of the triggered PRACH transmission is the SSB indicated by the PDCCH order.
Proposal 3: UE determines that the PRACH is transmitted towards the TRP transmitting PDCCH order or towards the other TRP according to the TAG associated with the SSB indicated by the PDCCH order. 
· If the TAG associated with the SSB is the same as the TAG associate with the TCI-state of the PDCCH order, the trigger PRACH is transmitted towards the TRP transmitting PDCCH order. 
· Otherwise, the trigger PRACH is transmitted towards the other TRP.

Text proposal 1:
Summary of change: Define the rule to interpret the PDCCH order when both the cell indicator field and PCI indicator field are present.
Consequence if not approved: The UE cannot know whether the triggered RACH corresponds a cell for Rel-18 LTM or a PCI for inter-cell multi-TRP.
	7.3.1.2.1	Format 1_0
< Unchanged parts are omitted >
-	Cell indicator - bits indicating the cell for the corresponding PRACH transmission if the UE is configured with higher layer parameter EarlyUlSyncConfig, where C is the number of candidate cells configured with higher layer parameter EarlyUlSyncConfig; 0 bit otherwise. The bit field index 0 of the cell indicator field is mapped to the serving cell, and other bit field indexes are mapped to the candidate cells configured with higher layer parameter EarlyUlSyncConfig according to an ascending order of a candidate identity configured by ltm-CandidateId, with the bit field index 1 mapped to the candidate cell with the smallest candidate identity.
-	PCI indicator - 0 or 1 bit
-	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. The bit field index 0 of the PCI indicator field is mapped to the PCI of the serving cell, and the bit field index 1 of the PCI indicator field is mapped to the active additional PCI. If the Cell indicator field indicates a candidate cell, this field is reserved; otherwise, the PRACH transmission is associated with the PCI indicated by this field.
-	0 bit otherwise. 
-	PRACH retransmission indicator - 0 or 1 bit 
-	1bit if the UE is configured with higher layer parameter EarlyUlSyncConfig. This field indicates initial transmission or retransmission of PRACH according to Table 7.3.1.2.1-3 if the cell indicated by Cell indicator field is a candidate cell, and this field is reserved if the cell indicated by Cell indicator field is a serving cell but not a candidate cell.  
-	0 bit otherwise. 
< Unchanged parts are omitted >



Text proposal 2:
Summary of change: Configure the association between SSB and TAG, and define the rule for UE differentiate whether it is cross-TRP triggering case or same-TRP triggering case and thus determine the PL RS for PRACH in intra-cell multi-TRP.
Consequence if not approved: UE cannot differentiate whether it is cross-TRP triggering case or same-TRP triggering case, and cannot determine the correct PL RS for PRACH transmission.
	7.4	Physical random access channel
< Unchanged parts are omitted >
If a PRACH transmission from a UE is in response to a detection of a PDCCH order by the UE that triggers a contention-free random access procedure and depending on the DL RS that the DM-RS of the PDCCH order is quasi-collocated with as described in clause 10.1 when the PRACH transmission is on a serving cell, or depending on an indicated SS/PBCH block when the PRACH transmission is on a non-serving cell, referenceSignalPower is provided by a corresponding ss-PBCH-BlockPower. If the UE is configured resources for a periodic CSI-RS reception or the PRACH transmission is associated with a link recovery procedure where a corresponding index  is associated with a periodic CSI-RS configuration as described in clause 6, referenceSignalPower is obtained by ss-PBCH-BlockPower and powerControlOffsetSS where powerControlOffsetSS provides an offset of CSI-RS transmission power relative to SS/PBCH block transmission power [6, TS 38.214]. If powerControlOffsetSS is not provided to the UE, the UE assumes an offset of 0 dB. If the active TCI state for the PDCCH that provides the PDCCH order includes two RS, the UE expects that one RS is configured with qcl-Type set to 'typeD' and the UE uses the one RS when applying a value provided by powerControlOffsetSS.
When the UE operates with two TAGs on an active UL BWP of a serving cell, if a PRACH transmission from a UE is in response to a detection of a PDCCH order by the UE that triggers a contention-free random access procedure, depending on the DL RS that the DM-RS of the PDCCH order is quasi-collocated with as described in clause 10.1 when the TAG associated with the TCI state used to transmit the PDCCH order is the same as the TAG associated with the indicated SS/PBCH block, or depending on the indicated SS/PBCH block when the TAG associated with the TCI state used to transmit the PDCCH order is different from the TAG associated with the indicated SS/PBCH block, referenceSignalPower is provided by a corresponding ss-PBCH-BlockPower.
< Unchanged parts are omitted >
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