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1. Introduction
[bookmark: _GoBack]In this contribution, we discuss issues of two TA operation and provide our views in the following paragraphs. In Rel-18 MIMO WID [1], 2TA operation has been approved to study and, if justified, specify. In previous meeting(s) [2] [3] [4] [5], RAN1 has agreed to support 2TA operation, including intra- and inter-cell MTRP framework. RAN1 has also agreed 2TA operation is supported for both FR1 and FR2. Agreements from previous RAN1 meetings are shown in the followings. However, there are still some issues left to be technically debated and resolved. We discuss some issues and provide our opinions in below session(s).  
	RAN1 #112b(e)
Agreement
For intercell multi-DCI based Multi-TRP operation with two TA enhancement, support indication of which PRACH configuration to be used in the RACH procedure in the PDCCH order.
· FFS: Whether additionalPCI or a generic identifier is indicated in PDCCH order
· FFS: The detail of the indication in PDCCH order in terms of whether to support PRACH triggered for inactive additionalPCI.

Conclusion 
For multi-DCI based Multi-TRP operation with two TA enhancement, how to indicate the TAG ID via absolute TA command MAC CE is left up to RAN2:
· One of two TAG IDs configured in the SpCell can be indicated

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

RAN1 #114
Conclusion
For inter-cell/intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, there is no consensus to introduce RAR-less solution in Rel-18 from RAN1 perspective.

Conclusion
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, for the optional feature where the overlapping duration of the later of the two UL transmissions is reduced the following is concluded:
· There is no consensus to specify the overlapping duration in RAN1 specifications.

Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement and PDCCH order CFRA, indicate a representation of the TAG ID with 1 bit (either the first TAG ID or the second TAG ID for the serving cell) as part of TA command in RAR
Note: For intra-cell multi-DCI based Multi-TRP operation, only a single NTA,offset is configured. 

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

Agreement
For inter-cell multi-DCI based multi-TRP operation with two TAGs configured in Spcell, when the PDCCH order is transmitted from a TRP associated with additionalPCI, PDCCH RAR and PDSCH RAR of a CFRA are both QCLed with the CORESET associated with the Type I CSS set




2. Discussion

	RAN1 #113
MIMO session

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.  

Mobility session

Agreement
when a PDCCH order is sent for a candidate cell, 
· The bit size of N in DCI format 1_0 for cell indicator is determined by the number (e.g., C) of configured candidate cells with RACH configuration provided for early TA acquisition, the following alternative is supported:
· Alt 2: N=
· The number of cells used to calculate the bit width is the number of candidate cells with RACH configuration provided for early TA acquisition + 1 (serving cell)



In previous meetings, we have agreed to introduce a field in PDCCH order for inter-cell M-TRP 2TA. The field can be used to indicate UE whether the triggered CFRA is intended for serving cell or neighboring cell. Nonetheless, in mobility session, another field is also introduced in PDCCH order for early TA acquisition in LTM as shown above. The another field can be used to indicate whether the triggered CFRA is intended for serving cell or LTM candidate cell. 
Without further restriction, it is possible that UE is configured with M-TRP 2TA and LTM as the same time. However, it is impossible for UE to trigger two CFRAs for different purpose simultaneously. Hence, how to properly interpret these two fields in PDCCH order is critical and needed to be resolved in maintenance phase. 
Proposal 1: RAN1 to discuss how to determine purpose of a PDCCH order, when PRACH configuration field for M-TRP 2TA and cell indicator field for LTM are both present in the PDCCH order. 
	RAN1 #112b(e)
Agreement
On unified TCI framework extension for M-DCI based MTRP , after NW response to TRP-specific BFR request to a BFD-RS set associated with a coresetPoolIndex value, QCL assumption/spatial Tx filter/PL-RS for channel(s)/signal(s) that applies the indicated joint/DL /UL TCI state specific to the coresetPoolIndex value are updated according to the new beam (q new ) corresponding to the BFD-RS set. 



In RAN1#112b(e) meeting, in agenda 9.1.1.1 for unified TCI extension, RAN1 has agreed to support automatic beam update after successful TRP-specific BFR, at least for M-DCI based MTRP.
Currently, a TAG or TA value is associated with a joint/UL TCI state. UE determines which TA value to use for performing an UL transmission, based on the indicated joint/UL TCI state applied for the UL transmission. However, after successful cell-specific BFR or TRP-specific BFR, the previously applied indicated joint/UL TCI state is not valid anymore. Then, UE starts to use spatial Tx filter derived from the new beam (qnew) to perform UL transmission. Under this case, which TAG to use is unclear. Hence, proper mechanism on determining TAG after successful BFR is needed. 
We suggest discussing this issue by separating cell-specific BFR and TRP-specific BFR. For cell-specific BFR, UE would communicate with network with the identified candidate beam after receiving BFR response, even UE is indicated with two indicated joint/DL TCI states prior to BFR. Hence, it is natural that UE fallbacks to single TA operation after successful cell-specific BFR. Accordingly, UE needs to select one of TA values if UE is maintaining two TA values. We believe the simplest and feasible way is to select the TA value associated with the first TAG. 
Proposal 2: RAN1 to discuss TA/TAG determination for UL transmission after successful cell-specific BFR and per-TRP BFR. 
Proposal 3: After successful cell-specific BFR, if UE is maintaining two TA values, UE fallbacks to single TA operation. 
Proposal 4: After successful cell-specific BFR, UE applies the TA value associated with the first TAG for transmitting all UL transmissions. 
On the other hand, TRP-specific BFR may need different handling. After successful TRP-specific BFR, UE still uses separate beam to perform communication with different TRPs. Therefore, it is more rational to keep maintaining 2TA operation. We suggest that for transmitting an UL transmission after TRP-specific BFR, UE can determine the TA value based on the TAG associated with the joint/UL TCI state applied for the UL transmission before TRP-specific BFR. In such way, UE performs communication with the same TRP using the same TA value before and after successful BFR. 
Proposal 5: After successful TRP-specific BFR, UE applies the TA value for transmitting an UL transmission based on the TAG associated with the joint/UL TCI state applied for the UL transmission before TRP-specific BFR. 
In previous RAN1 meetings, RAN1 discussed whether a PDCCH order intended for one TRP can be triggered by the other one TRP. Finally, we concluded that at least for inter-cell multi-DCI, cross-TRP PDCCH order can be supported. Also, in RAN1#112b(e) meeting, we agreed a working assumption for intra-cell multi-DCI case. The related agreements are shown as below. 
	RAN1 #111
Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, support the case where a PDCCH order sent by one TRP triggers RACH procedure towards either the same TRP or a different TRP at least for inter-cell Multi-DCI.
· FFS: for intra-cell Multi-DCI
· FFS: whether there are any restrictions needed
· FFS: if cross TRP RACH triggering is an optional feature

RAN1 #112b(e)
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



From our perspective, given that we have agreed to support cross-TRP PDCCH order for inter-cell M-DCI case, there is no harm to further support intra-cell M-DCI case. First, it provides NW the scheduling flexibility. Second, we also have an agreement for determining which TA/TAG is related to a RA procedure for intra-cell M-TRP scenario. From some alternatives in that agreement, it seems to us that cross-TRP PDCCH order for intra-cell M-DCI is naturally supported. Based on above reasons, we suggest confirming the working assumption. 
Proposal 6: Confirm the following 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 
3. Conclusion
According to the above discussion(s), we have the following proposal(s). 
Proposal 1: RAN1 to discuss how to determine purpose of a PDCCH order, when PRACH configuration field for M-TRP 2TA and cell indicator field for LTM are both present in the PDCCH order. 
Proposal 2: RAN1 to discuss TA/TAG determination for UL transmission after successful cell-specific BFR and per-TRP BFR. 
Proposal 3: After successful cell-specific BFR, if UE is maintaining two TA values, UE fallbacks to single TA operation. 
Proposal 4: After successful cell-specific BFR, UE applies the TA value associated with the first TAG for transmitting all UL transmissions. 
Proposal 5: After successful TRP-specific BFR, UE applies the TA value for transmitting an UL transmission based on the TAG associated with the joint/UL TCI state applied for the UL transmission before TRP-specific BFR. 
Proposal 6: Confirm the following 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 
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