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1	Introduction
Work for NR MIMO evolution (RP-223276) has been ongoing in RAN1 and, e.g., the following has been agreed:
	Agreement
For multi-DCI based multi-TRP operation with two TAs, support configuring two TAGs belonging to a serving cell.
Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, support CFRA triggered by PDCCH order for both intra-cell and inter-cell cases.




In this TDoc, some RAN2 issues wrt. multiple TAGs per serving cell are discussed.
2	Discussion
2.1	TAG space
As can be seen from the RAN1 agreements, they have decided the two TAs for the different TRPs are assigned to distinct TAGs that belong to a same serving cell. In the legacy, serving cell is assigned to a single TAG only.
RAN2 should discuss whether the existing TAG space (ie., up to 4 TAGs) currently specified will suffice for the purpose or new TAG space needs to be introduced. By exploiting the existing TAG space, the existing TAC MAC CE could be utilized intact for adjusting timing for both TAs within a cell.
Observation 1: By utilizing the existing TAG space, the TAC MAC CE could be used intact for adjusting the TA for both TAGs within a serving cell.
Since the two TRPs would also be used to provide UE with aggregated carriers in case of CA, it seems going beyond the specified 4 TAGs would not be needed. Furthermore, since the timing of the second TA within a serving cell would in this case be same as timing on another serving cell, grouping such uplinks to the same TAG is meaningful. Hence, it seems simplest to utilize the existing TAG space for modelling the two TA concept within a serving cell.
Naturally, this also means that two separate TATs are applied for the two TAGs within the serving cell.
Proposal 1: Utilize the existing TAG space (i.e., up to 4 TAGs) for multi-DCI multi-TRP purpose.
Proposal 2: Separate TATs are applied for the different TAGs for a serving cell (ie., same as legacy).
2.2.	Initial TA acquisition for the 2nd TAG
TA for sTAG is acquired by PDCCH ordered CFRA procedure in NR (also in LTE) where the SCell is first assigned to a TAG and NW may initiate the TA acquisition procedure by sending PDCCH order in the corresponding SCell. Since the UE first performs RA procedure for initial access in the cell and the NW learns the UE capability for 2 TAGs per serving cell, it seems the same approach can be followed for TA acquisition in the multi-DCI multi-TRP scenario. The PDCCH order should be scheduled such that the UE can determine the CFRA procedure to be performed for the 2nd TAG of the serving cell or the information should be provided by other means. This is also since inter-cell scenario is supported where the UE can be ordered to acquire timing towards another PCI coming with distinct RACH configuration compared to the serving SpCell. RAN2 should discuss how the inter-cell RACH configuration is provisioned to the UE that is associated with the 2nd TAG.
Proposal 3: Initial TA acquisition for the 2nd TAG is initiated by the network and performed through PDCCH order with CFRA procedure.
Proposal 4: Discuss how the RACH configuration to be used for TA acquisition for the 2nd TAG is pre-provisioned to the UE in inter-cell scenario.
2.3.	UE initiated timing acquisition
One issue discussed in RAN1 was if the UE should initiate timing acquisition for the second TAG, e.g., in case TAT of one of the TAGs has expired within a serving cell. Since the TAT expiry should be known to network – only in rare cases where the TAC MAC CE was not received by the UE, there could be a slight un-sync between UE and network – however, generally the network knows when the TAT has expired. Also, such event is intended by the NW, otherwise, it would have ensured the TAT is restarted by transmitting a TAC MAC CE.
Observation 2: Expiry of a TAT associated with a TAG is known to network and is intended behaviour by the network – otherwise, network would ensure the TAT is restarted by transmitting a TAC MAC CE for the TAG.
Currently, UE initiates CBRA procedure towards NW in RRC_CONNECTED mode only in case of a BSR trigger, a BFR trigger, or an LBT trigger. Since the UE can have a working UL to the serving cell through one TAG, there is no use case to trigger CBRA procedure at the UE side solely to acquire timing for the second TAG. Furthermore, same principle is applied in CA where, in case TAT associated with sTAG expires, the timing acquisition can only be initiated by the network.
Proposal 5: No new CBRA trigger is defined for the purpose of multiple TAs within a serving cell but the legacy RA triggers towards SpCell are used.
3	Conclusion
Observation 1: By utilizing the existing TAG space, the TAC MAC CE could be used intact for adjusting the TA for both TAGs within a serving cell.
Proposal 1: Utilize the existing TAG space (i.e., up to 4 TAGs) for multi-DCI multi-TRP purpose.
Proposal 2: Separate TATs are applied for the different TAGs for a serving cell (ie., same as legacy).
Proposal 3: Initial TA acquisition for the 2nd TAG is initiated by the network and performed through PDCCH order with CFRA procedure.
Proposal 4: Discuss how the RACH configuration to be used for TA acquisition for the 2nd TAG is pre-provisioned to the UE in inter-cell scenario.
Observation 2: Expiry of a TAT associated with a TAG is known to network and is intended behaviour by the network – otherwise, network would ensure the TAT is restarted by transmitting a TAC MAC CE for the TAG.
Proposal 5: No new CBRA trigger is defined for the purpose of multiple TAs within a serving cell but the legacy RA triggers towards SpCell are used.




