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1 Introduction
In this contribution, we discuss the remaining issues on timing advance enhancements for multi-DCI based multi-TRP operation.
2 Discussion
2.1 Issue 1: TRP identification indication in PDCCH order
Reason for change:
In RAN1#114 meeting, the following agreement and conclusion related to indication of additional PCI in the PDCCH order have been endorsed [1].
	Agreement
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, support indication of additionalPCI in the PDCCH order
· as baseline capability: support PRACH triggering towards servingCell PCI or active additionalPCI.
Conclusion
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, no consensus on introducing the following optional UE capability:
optional UE capability: support PRACH triggering towards servingCell PCI, active additionalPCI, or up to 1 inactive additionalPCI


According to the agreement above, a new field with 1-bit is needed and enough to indicate that PRACH transmission is triggered towards either serving cell or active additional PCI. In the meanwhile, it is somehow arbitrary and also wasted to reuse cell indicator field with 4-bit for L1/L2 triggered mobility (LTM). In addition, considering both LTM and MDCI MTRP can be enabled for a UE simultaneously, it is proper to use two separated fields instead of one shared field.
Since serving cell PCI and active additional PCI are associated with different CORESETPoolIndex value, and the first and second TAG correspond to different CORESETPoolIndex value respectively, hence the one-bit field can explicitly indicate the CORESETPoolIndex value associated with the PCI for the corresponding PRACH transmission.
Summary of change:
Introduce one-bit indication field to indicate whether the PRACH transmission is triggered for serving cell PCI or the active additionalPCI in PDCCH order. 
Consequence if not approved:
Specification cannot support PDCCH order triggers a PRACH transmission for the serving cell PCI or the active additionalPCI.

In light of the above elaboration, we have the following proposal.
Proposal 1: Adopting the Text Proposal 1 to support that CFRA based PRACH transmission indicated by PDCCH order can be triggered towards serving cell PCI or the active additionalPCI.
Text Proposal 1: To adopt the following changes in section 7.3.1.2.1, TS 38.212-i00.
	[bookmark: _Toc19798778][bookmark: _Toc45209274][bookmark: _Toc36046211][bookmark: _Toc29326611][bookmark: _Toc29327761][bookmark: _Toc36045951][bookmark: _Toc51852448][bookmark: _Toc146106270][bookmark: _Toc36046357][bookmark: _Toc26467249]<Unchanged parts are omitted>
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
-	PCI indicator –1 bit indicating the PCI associated with the CORESETPoolIndex corresponds to the first TAG or second TAG for the corresponding PRACH transmission if the UE is configured with higher layer parameter [twoTAGs] and additionalPCIList; 0 bit otherwise.
-	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.  
-	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. 
-	Reserved bits – a number of bits as determined by the following:
-	12 bits for operation in a cell with shared spectrum channel access in frequency range 1 or when the DCI format is monitored in common search space for operation in a cell in frequency range 2-2, and if the UE is not configured with higher layer parameter EarlyUlSyncConfig; 
-	11- bits for operation in a cell with shared spectrum channel access in frequency range 1 or when the DCI format is monitored in common search space for operation in a cell in frequency range 2-2, and if the UE is configured with higher layer parameter EarlyUlSyncConfig;
-	9- bits for operation in a cell without shared spectrum channel access in frequency range 1 or for operation in a cell in frequency range 2-1 or when the DCI format is monitored in UE-specific search space for operation in a cell in frequency range 2-2, and if the UE is configured with higher layer parameter EarlyUlSyncConfig;
-	10 bits otherwise.
<Unchanged parts are omitted>


2.2 Issue 2: PRACH transmission power control in cross-TRP operation
Reason for change:
In RAN1#112b-e meeting, the following working assumption and agreement related to PRACH power control issue in case of cross-TRP RACH triggering have been reached [2].
	Working Assumption
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. 
· FFS: details of PRACH power control
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


In legacy, for a PRACH transmission in response to a PDCCH order triggered CFRA procedure, pathloss calculation depends on the DL RS which the DM-RS of the PDCCH order is quasi-collocated with.
For cross-TRP PDCCH order, since reception of a PDCCH order and transmission of the corresponding PRACH can be associated with different TRPs, the DL RS which the DM-RS of the PDCCH order is quasi-collocated with and the corresponding PRACH transmission can be associated with different TRPs as well, hence the legacy pathloss RS determination rule can NOT be used. A general and unified solution is to calculate pathloss depending on the DL-RS used for PRACH transmission or the DL-RS indicated by the PDCCH order, which is also agreed for LTM operation in case of PDCCH order from a serving cell triggers a PRACH transmission for a candidate cell.
Summary of change:
PRACH transmission power control in case of two TAGs on a serving cell is depending on the indicated SSB rather than the DL RS that the DM-RS of the PDCCH order is quasi-collocated with.
Consequence if not approved:
Pathloss determination for PRACH transmission power control in cross-TRP operation is unclear.

In light of the above elaboration, we have the following proposal.
Proposal 2: For the case of a PDCCH order sent by one TRP triggers RACH procedure towards either a same or different TRP, pathloss of PRACH transmission is calculated based on the SSB indicated by PDCCH order.
[bookmark: _GoBack]Text Proposal 2: To adopt the following changes in section 7.4, TS 38.213-i00.
	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 and UE is not provided [twoTAGs], or depending on an indicated SS/PBCH block in PDCCH order when the PRACH transmission is on a non-serving cell or when UE is provided [twoTAGs], 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.
<Unchanged parts are omitted>


2.3 Issue 3: The association between TAG and UL channels/signals
Reason for change:
In RAN1#112 meeting, the following agreement on the association between TAG and UL channels/signals has been endorsed [3], however the working assumption of one CORESETPoolIndex corresponding to two TAGs has not been confirmed till now.
	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


Regarding the working assumption, it assumes that TCI states associated with one CORESET pool/TRP can be divided into two groups and each of the groups is associated with a TAG. However, TCI states associated with two TRPs applying the same timing advance value is not practical in fact, especially for inter-cell multi-TRP operation. 
· For inter-cell multi-TRP operation, it is considerable challenging to guarantee the same TAG of TCI states towards different TRPs in terms of NW scheduling due to it requires uplink transmissions associated with two TRPs going through the similar propagation delay, and it is worth noting the non-ideal backhaul assumption of MDCI MTRP operation.
· As for one MDCI MTRP deployment case that there might be two TRPs associated with the same CORESETPool, and UE can communicate one of the TRPs simultaneously, when the TRP switches, the corresponding TAG might need to be changed. But, we do not think the working assumption can work well in such case. In one example, assumed that a first and second TRP associated with CORESETPool 0 correspond to the first and second TAG respectively, and a third TRP associated with CORESETPool 1 corresponds to the second TAG, which means that it requires the second and third TRP should be applied the same TA value. Obviously, such requirement is not typical in the deployment case above.
· Hence, whether to support the working assumption mainly depends on its practical and reasonable use cases. Given that UL/joint TCI states with two TAGs can be associated with one CORESET pool, two potential use cases of this working assumption can be figured out so far: 1) two TAs for sDCI MTRP operation, 2) two TAs for MDCI MTRP operation performed by DPS as in Rel-15. Intuitively, both of these two use cases are out of scope as per the following agreement endorsed in RAN1#109-e meeting with regards to the statement of MDCI MTRP operation in Rel-18 [4].
	Agreement
Two TA enhancement for uplink multi-DCI based multi-TRP operation are applicable to at least:
· TDM based multi-DCI uplink transmission
· simultaneous multi-DCI uplink transmission (if simultaneous uplink multi-DCI uplink transmission is supported in Agenda 9.1.4.1)
· Note: Whether two TA enhancement is applicable to other schemes is a separate discussion, which is not in the scope of AI 9.1.1.2.


Summary of change:
The UE capability of TCI-states or TCI-UL-States associating with one coresetPoolIndex correspond to two TAG should be removed.
Consequence if not approved:
There are no practical scenarios can be applied the working assumption within the R-18 work scope, and restrictions of network deployment will be introduced by the working assumption.

Hence, we have the following proposal.
Proposal 3: For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, suggest to revert the Working Assumption that “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”.
Text Proposal 3: To adopt the following changes in section 6.1, TS 38.214-i00.
	[bookmark: _Toc11352138][bookmark: _Toc130409810][bookmark: _Toc36645563][bookmark: _Toc29673340][bookmark: _Toc27299926][bookmark: _Toc45810608][bookmark: _Toc20318028][bookmark: _Toc29674333][bookmark: _Toc29673199]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 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>


3 Conclusion
[bookmark: OLE_LINK25]In this contribution, we discuss the potential candidate solutions to support two TAs for multi-DCI multi-TRP operation with the following proposals, and three text proposals can be found in the sections above. 
Proposal 1: Adopting the Text Proposal 1 to support that CFRA based PRACH transmission indicated by PDCCH order can be triggered towards serving cell PCI or the active additionalPCI.
Proposal 2: For the case of a PDCCH order sent by one TRP triggers RACH procedure towards either a same or different TRP, pathloss of PRACH transmission is calculated based on the SSB indicated by PDCCH order.
Proposal 3: For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, suggest to revert the Working Assumption that “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”.
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