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1 Introduction
In RAN1#103e meeting [1], agreements for multi-beam enhancements were achieved as:
Agreement
On beam indication signaling medium to support joint or separate DL/UL beam indication in Rel.17 unified TCI framework:
· Support L1-based beam indication using at least UE-specific (unicast) DCI to indicate joint or separate DL/UL beam indication from the active TCI states 
· The existing DCI formats 1_1 and 1_2 are reused for beam indication
· Support a mechanism for UE to acknowledge successful decoding of beam indication
· The ACK/NAK of the PDSCH scheduled by the DCI carrying the beam indication can be used as an ACK also for the DCI
· FFS: Whether any additional specification support is needed
· Support activation of one or more TCI states via MAC CE analogous to Rel.15/16:
· At least for the single activated TCI state, the activated TCI state is applied
· The content for the MAC CE is determined based on the outcome of issue 1
· FFS: If supported, default TCI state when more than one TCI states are activated by MAC CE
· Note: There is no implications on the support of single TRP or multi-TRP 
· FFS: Additional enhancement such as L1-based beam indication with group-common DCI
· FFS: Whether the Rel.17 beam indication can also apply to beam indication for single channel (e.g. PDSCH only, single CORESET) or a subset of channels
· FFS: Additional details on extending the support of L1-based beam indication when separate UL (from DL) common beam indication is configured
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On Rel.17 DCI-based beam indication: 
· Regarding application time of the beam indication: if beam indication is received, down-select from the following:
· Alt1: the first slot that is at least X ms or Y symbols after the DCI with the joint or separate DL/UL beam indication
· Alt2: the first slot that is at least X ms or Y symbols after the acknowledgment of the joint or separate DL/UL beam indication 
· FFS: whether any existing timing defined for DCI based TCI/spatial relation update can be used for X/Y
· FFS: When to apply the minimum indication delay (e.g., when the newly indicated beam is different with the previously indicated beam)
Agreement
On Rel.17 DCI-based beam indication, the beam application time is to be down-selected or modified from the following:
· Alt1: The beam application time can be configured by the gNB based on UE capability
· Support a UE capability for the minimum value of beam application time
· FFS: the exact minimum values of beam application time supported by UE 
· FFS: whether existing UE capability can be reused as this UE capability.
· FFS: whether different beam application time values are supported for uplink and downlink
· FFS: whether UE capability needs to be introduced for the maximum value of beam application time
· Alt2: The beam application time is fixed and defined in specification
· Alt3: The beam application time can be configured by the gNB where the minimum value of beam application time is fixed and defined in specification
· Consider multi-panel UE, layer 1/2 inter-cell cases, carrier aggregation aspects
In this contribution, we provided our views on multi-beam operation.
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L1-based beam indication was agreed in last meeting, and existing DCI formats 1-1 and 1-2 can be reused. The TCI field can be used to indicate updated beam for following PDSCH/PDCCH transmission. For example, if the TCI field indicate a different TCI states, UE can assume there is beam updating.
And UE to acknowledge successful decoding of beam indication was agreed as the beam updating is an important command. One solution is to reuse the ACK/NACK for PDSCH scheduled by the DCI to indicate beam indication result. While considering the scheduling offset between PDCCH and PDSCH, and also the PDSCH processing delay, reusing the ACK/NACK for PDSCH will cause extra delay for acknowledge of beam indication result. In addition, there are multiple cases that the DCI can be decoded successfully, but decoding of PDSCH scheduled by the DCI is failed. In this case, network needs further indicate the beam, which will cause larger delay. Even impact on the benefit of L1-based dynamic beam indication.
Based on this, another ACK/NACK can be introduced, which is based on the decoding result of the DCI, and the offset to report the ACK/NACK can be counted from the last symbol of the PDCCH. Based on this, network can quickly obtain the beam indication result. One may argue that the extra ACK/NACK report will cause high overhead. There may be several solutions for this. On one hand, the existence of the extra ACK/NACK report can be further discussed, for example, only when the beam is updated in the DCI, the extra ACK/NACK report is needed. On the other hand, if the DCI is used to update the beam, the scheduled PDSCH can be dropped, and ACK/NACK for the PDSCH is not needed, in this case only one ACK/NACK is reported, which can reduce the overhead.
Proposal 1: ACK/NACK for the DCI decoding result should be introduced to indicate the beam indication result, and the offset for the ACK/NACK report is counting from the last symbol of the PDCCH.
Regarding application time of the beam indication, to fully reuse the benefit of dynamic beam indication, Alt 1 is preferred, i.e. the first slot that is at least X ms or Y symbols after the DCI with the joint or separate DL/UL beam indication. As for Alt 2, if the ACK/NACK for beam indication is based on ACK/NACK for PDSCH, in some cases, the DCI is successfully decoded, but PDSCH failed, as discussion above. Which will cause large delay and extra overhead for network re-indicate the new beam.
Proposal 2: For application time of the beam indication, support Alt 1.
· Alt1: the first slot that is at least X ms or Y symbols after the DCI with the joint or separate DL/UL beam indication
Another thing is that if beam for PDCCH is dynamically updated, there will be impact to the set of reference signals [image: ]for beam failure detection, which is monitored for the hypothesis of PDCCH reception. For example, if the beam for PDCCH is updated, the current set of [image: ]may not be suitable for beam failure detection any more. So we propose that:
Proposal 3: Study the impact to beam failure detection RS if the PDCCH beam is updated dynamically.
3 Conclusion
In this contribution, we provided our views on the multi-beam operation, and we proposed that:
Proposal 1: ACK/NACK for the DCI decoding result should be introduced to indicate the beam indication result, and the offset for the ACK/NACK report is counting from the last symbol of the PDCCH.
Proposal 2: For application time of the beam indication, support Alt 1.
· Alt1: the first slot that is at least X ms or Y symbols after the DCI with the joint or separate DL/UL beam indication
Proposal 3: Study the impact to beam failure detection RS if the PDCCH beam is updated dynamically.
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