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Background
In RAN#94e, the working item to enhance both downlink and uplink MIMO operations in Rel-18 was agreed [1].
According to the WID, the following item needs to be studied, and if justified, specified:
· Two TAs for UL multi-DCI for multi-TRP operation
Remaining discussions
1.1. Overlapping problem
For the baseline feature, the scheduling restriction is applied to avoid overlapping between two UL transmissions having different TAs. However, in a case that both UL transmissions are not scheduled (e.g., CG-PUSCH), since the overlapping between both UL transmissions cannot be always avoided, the optional feature needs to be applied.
Proposal 1: When the UE does not support STxMP, and even if the scheduling restriction on two UL transmissions is applied, the UE can expect that two the configured UL transmissions (e.g., CG-PUSCHs) are overlapped.
Furthermore, even if the STxMP is supported, each of two TDMed UL transmissions needs to meet a requirement of EIRP in a case of single TRP operation. If the two TDMed UL transmissions are overlapped due to different TAs, the transmission power of the two unexpected simultaneous UL transmissions potentially exceeds the requirement of EIRP because the transmission power is controlled in the logical time line. Namely, even if the STxMP is supported, it is difficult that the power control for single TRP operation is immediately changed to the power control for multi TRP operation due to considering the maximum power. Therefore, even if the STxMP is supported, in a case of single TRP operation, the solutions for overlapping should be applied.
Proposal 2: Even if the STxMP is supported, in a case of single TRP operation (i.e., SRS resource set indicator field indicates “00” or “01”), the solutions of overlapping problem should be applied.

TP#1
Proposal 3: The following TP should be adopted in TS38.213:
	TS38.213
4.2	Transmission timing adjustments
< Unchanged parts are omitted >
For operation with single TAG on a serving cell, if two adjacent slots overlap due to a TA command, the latter slot is reduced in duration relative to the former slot. The UE does not change  during an actual transmission time window for a PUSCH or a PUCCH transmission [6, TS 38.214]. If the UE is not provided enableSTx2PofMDCI and operates with two TAGs on a serving cell except for the case that if the UE is provided enableSTx2PofMDCI and when codepoint “10” of SRS Resource Set indicator is indicated, the UE does not expect transmissions associated with different TAGs to overlap unless the UE indicates XYZ; if the UE indicates XYZ or transmits configured grant PUSCH, the UE reduces in duration a latter transmission using a first TAG to avoid overlapping with a former transmission using a second TAG.    
< Unchanged parts are omitted >




1.2. Msg3
No consensus was made on support of two TA enhancement when Rel-15/16 spatial relation framework is used. Therefore, if the unified TCI framework is not enabled, the UE cannot transmit Msg3 PUSCH by using the 2nd TA. In this case, we think there are the following behaviours regarding Msg3 PUSCH transmission:
· If the unified TCI framework is not enabled,
· Alt 1: It is not expected that the random-access for 2nd TA acquisition is triggered.
· Alt 2: The UE does not transmit Msg3 PUSCH (i.e., complete the random access at the RAR reception)
· Alt 3: The UE transmits a Msg3 PUSCH.
In our view, Alt 1 is restrictive. This is because, the gNB may measure the 2nd TA by the random-access procedure, and then can enable the unified TCI state. Namely, the gNB can determine whether unified TCI state is enabled depending on the result of the 2nd TA measurement. Furthermore, Alt 2 is a little restrictive, because the RAR UL grant is wasted and that is the same as RAR-less solution. Therefore, our first preference is Alt 3. For Alt 3, the UE can transmit a Msg3 PUSCH by using either 1st TA or 2nd TA up to UE implementation. 
Proposal 4: For intra/inter-cell multi-TRP, when the unified TCI framework is NOT enabled, the UE can transmit a Msg3 PUSCH by using either first or second TA according to UE implementation.
In our understanding, even if the unified TCI framework is enabled, a spatial domain filter for Msg3 is determined by UE implementation. Therefore, likewise, the applied TA for Msg3 should be determined by UE implementation.
Proposal 5: For intra/inter-cell multi-TRP, when the unified TCI framework is enabled, the UE can transmit a Msg3 PUSCH by using either first or second TA according to UE implementation regardless of the indicated joint/UL TCI state.

TP#2
Proposal 6: The following TP should be adopted in TS38.214:
	[bookmark: _Toc11352137][bookmark: _Toc20318027][bookmark: _Toc27299925][bookmark: _Toc29673198][bookmark: _Toc29673339][bookmark: _Toc29674332][bookmark: _Toc36645562][bookmark: _Toc45810607][bookmark: _Toc130409809]6	Physical uplink shared channel related procedure
[bookmark: _Toc11352138][bookmark: _Toc20318028][bookmark: _Toc27299926][bookmark: _Toc29673199][bookmark: _Toc29673340][bookmark: _Toc29674333][bookmark: _Toc36645563][bookmark: _Toc45810608][bookmark: _Toc130409810]6.1	UE procedure for transmitting the physical uplink shared channel
< Unchanged parts are omitted >
If a UE is configured by higher layer parameter PDCCH-Config that contains ControlResourceSets with two different values of coresetPoolIndex for the active BWP of a serving cell, or if a UE is configured with SSB-MTC-AddtionalPCI and with PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet, and if the UE is configured with [twoTAGs] and is configured with dl-OrJointTCI-StateList or TCI-UL-State for a serving cell, each TCI-State or TCI-UL-State is associated with a [TAG-ID] for determining timing adjustment for a corresponding UL transmission other than a PUSCH scheduled by a RAR UL grant or a fallbackRAR UL grant as described in clause 8.2A or 8.3, or a PUCCH with HARQ-ACK information in response to a successRAR as described in clause 8.2A as described in Clause 4.2 of [6, TS 38.213]. The UE does not expect that TCI-states or TCI-UL-States associated with one coresetPoolIndex to correspond to two TAGs [except if reported by [UE capability]].
< Unchanged parts are omitted >





1.3. Switching between Rel-18 two TA and Rel-18 LTM
	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)




In the previous meeting, it was agreed that separate fields are used to indicate additionalPCI (e.g., PCI indication field) and to indicate cell indicator field. However, when both PCI indication field and cell indicator field exist in PDCCH order, PDCCH order possibly indicates RACH configurations associated with an active additional PCI index and a candidate cell at the same time. In other words, the current spec cannot restrict that PDCCH order triggers a random access procedure for both Rel-18 two TA and Rel-18 LTM. For this, there are some issues as the following:
· Whether the random access procedure is associated with the RACH configuration for the additional PCI index or the candidate cell?
· Whether RAR is received or not?
In our view, there are the following solutions:
· Alt 1: The UE is not expected that both Rel-18 two TA and Rel-18 LTM are simultaneously configured.
· Alt 2: When the PCI indication field indicates non-zero value, the cell indicator field is ignored.
We prefer to support Alt 2. Since Rel-18 LTM is beneficial for early UL synchronization in L1/L2, and it should not be restricted in RRC level.
Proposal 7: When the UE is configured with both two-TAGs for a serving cell and EarlyUlSyncConfig, and the PCI indication field indicates non-zero value (i.e., indicates an active additional PCI index), the cell indicator field should be ignored.

TP#3
Proposal 8: The following TP should be adopted in TS38.212:
	< Unchanged parts are omitted >
[bookmark: _Toc146727656][bookmark: _Toc146188108]7.3.1.2	DCI formats for scheduling of PDSCH 
[bookmark: _Toc146188109][bookmark: _Toc146727657]7.3.1.2.1	Format 1_0
DCI format 1_0 is used for the scheduling of PDSCH in one DL cell. 
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats - 1 bits
-	The value of this bit field is always set to 1, indicating a DL DCI format


-	Frequency domain resource assignment -  bits where  is given by Clause 7.3.1.0
If the CRC of the DCI format 1_0 is scrambled by C-RNTI and the "Frequency domain resource assignment" field are of all ones, the DCI format 1_0 is for random access procedure initiated by a PDCCH order, with all remaining fields set as follows:
-	Random Access Preamble index - 6 bits according to ra-PreambleIndex in Clause 5.1.2 of [8, TS38.321]
-	UL/SUL indicator - 1 bit. If the value of the "Random Access Preamble index" is not all zeros and if the UE is configured with supplementaryUplink in ServingCellConfig in the cell, this field indicates which UL carrier in the cell to transmit the PRACH according to Table 7.3.1.1.1-1; otherwise, this field is reserved
-	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. 
-	PRACH Mask index - 4 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates the RACH occasion associated with the SS/PBCH indicated by "SS/PBCH index" for the PRACH transmission, according to Clause 5.1.1 of [8, TS38.321]; otherwise, this field is reserved
-	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. When PCI indicator field indicates value 1, this field is ignored.
-	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. 
< Unchanged parts are omitted >




1.4. Others

	Proposal 2.1
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, introduce  a single bit in the PDCCH order wherein
· if the single bit indicates 0 legacy power control, the PDCCH order sent by TRPX triggers RACH procedure towards TRPX
· if the single bit indicates 1 indicates PL-RS based on indicated SSB, the PDCCH order sent by TRPX triggers RACH procedure towards another TRPY
· note:  The term TRP is not to be captured in RAN1 specifications.




In our view, one bit indication is needed to determine one of two DL reference timing for PRACH transmission and switch between legacy and new power control for PRACH transmission. Other companies proposed that SSB group is defined to indicate a TAG for PRACH transmission. However, we think it has larger spec impacts such as SSB group configuration, determination of number of SSBs within a group, association of SSB group with TAG, and so on. Therefore, we prefer to introduce one bit indication in PDCCH order for intra-cell case.
Proposal 9: Support Proposal 2.1. For intra-cell multi-DCI based multi-TRP operation with TA enhancement, introduce single bit in the PDCCH order to indicate one of two TRPs.

	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




For the above working assumption, one CORESET pool index can correspond to both TAGs. This working assumption enables that one of several dynamic points is selected within the same CORESET pool index. If this working assumption is not supported, a MAC CE associated with a CORESET pool index is able to activate only set of TCI states corresponding to either first or second TAG. We think this restriction is not needed in terms of flexibility of network topology. If there is not this restriction, both first and second sets can be activated by a MAC CE associated with a CORSET pool index, where the first set of TCI states corresponds to the first TAG, and the second set of TCI states corresponds to the second TAG. Therefore, we support to confirm Working assumption.
Proposal 10: We support to confirm Working assumption that one CORESET pool index correspond to both TAGs.

Conclusion
In this contribution, we have the following proposal:
Proposal 1: When the UE does not support STxMP, and even if the scheduling restriction on two UL transmissions is applied, the UE can expect that two the configured UL transmissions (e.g., CG-PUSCHs) are overlapped.
Proposal 2: Even if the STxMP is supported, in a case of single TRP operation (i.e., SRS resource set indicator field indicates “00” or “01”), the solutions of overlapping problem should be applied.
Proposal 3: The following TP should be adopted in TS38.213:
Proposal 4: For intra/inter-cell multi-TRP, when the unified TCI framework is NOT enabled, the UE can transmit a Msg3 PUSCH by using either first or second TA according to UE implementation.
Proposal 5: For intra/inter-cell multi-TRP, when the unified TCI framework is enabled, the UE can transmit a Msg3 PUSCH by using either first or second TA according to UE implementation regardless of the indicated joint/UL TCI state.
Proposal 6: The following TP should be adopted in TS38.214:
Proposal 7: When the UE is configured with both two-TAGs for a serving cell and EarlyUlSyncConfig, and the PCI indication field indicates non-zero value (i.e., indicates an active additional PCI index), the cell indicator field should be ignored.
Proposal 8: The following TP should be adopted in TS38.212:
Proposal 9: Support Proposal 2.1. For intra-cell multi-DCI based multi-TRP operation with TA enhancement, introduce single bit in the PDCCH order to indicate one of two TRPs.
Proposal 10: We support to confirm Working assumption that one CORESET pool index correspond to both TAGs.
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