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1. Introduction
In RAN4 #92bis, one WF on TCI state and spatial relation switch was approved in [1], and the agreements are duplicated as below, 
	Issue 1:TCI state switch of the CSI-RS for CQI and spatial relation switch
· RAN4 should finalize the following requirements in Rel-16 time frame
· The possible scenarios for CSI-RS configuration update for CQI 
· Option 1: New TCI state is configured for the same CSI-RS for CQI to align with the target TCI state for PDSCH
· Option 2: New CSI-RS configuration with new TCI state is configured to align with the target TCI state for PDSCH 
· UE behavior when the TCI-state for CQI reporting is not within the active TCI state list for PDSCH 
· The possible delay requirement for CSI-RS configuration update for CQI 
· The delay requirement for spatial relation switch for uplink
For information: CSI-RS configuration update for CQI  
· There are three scenarios for time relation between CSI-RS configuration update for CQI and the active TCI state list update
· The CSI-RS configuration update for CQI and the active TCI state list update are finished basically at the same time
· The CSI-RS configuration update for CQI is finished before the active TCI state list update
· The CSI-RS configuration update for CQI is configured after completing the active TCI state list update



In this contribution, we would focus on this issue 1 and have discussion on which option is more practical from both UE and network perspective.
2. Discussion 
Based on the agreements in the last meeting, there are two options for CSI-RS configuration update for CQI:
· Option 1: New TCI state is configured for the same CSI-RS for CQI to align with the target TCI state for PDSCH
· Option 2: New CSI-RS configuration with new TCI state is configured to align with the target TCI state for PDSCH 
In our understanding option 1 means the CSI-RS itself will not be changed or reconfigured but only the TCI for this CSI-RS would be updated to align with the new target TCI for PDSCH reception; and option 2 means network will correspondingly configure/activate a new CSI-RS for the UE to align the new TCI of the PDSCH reception. Technically both of the options can achieve the same goal, but we need to further understand the pros and cons of those options.
Figure 1 is the illustration of option 1, CSI-RS #1 is used for CQI reporting before PDSCH TCI change, and then during PDSCH TCI change network may reconfigure a new TCI for the CSI-RS #1 for UE to report CQI which is aligned with the new TCI of PDSCH. However, CSI-RS #1 might be used for a batch of UEs (UE group) for CQI reporting, and therefore, if the TCI of CSI-RS#1 is changed for UE #1, that would introduce a huge impact on the other UEs who are also using CSI-RS #1 for CQI reporting. So it would indirectly requires network to configure a new CSI-RS for those UEs who lost CSI-RS #1 and it would make the whole system very complicated, in the other word, network needs to update the Tx beams very often even for the same reference signal.   
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Figure 1. Illustration of Option 1
Figure 2 is the illustration of Option 2. Compared with option 1, it would be more straightforward to implement, because in this option network will directly change the new RS (change from CSI-RS #1 to CSI-RS #2) for CQI reporting during the PDSCH TCI change. The pros of this option is that network can easily link a specific CSI-RS with a specific Tx beam, and after UE #1 PDSCH TCI change the other UEs who are using CSI-RS #1 for CQI reporting can still keep using the same CSI-RS without any change. The target CSI-RS #2 may be serving another UE group and network only need to add this UE #1 into that UE group by reconfiguring UE #1 to use CSI-RS #2 for CQI reporting (aligned with new TCI of PDSCH reception).
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Figure 2. Illustration of Option 2
Thus, based on the analysis from both UE and network perspective, we prefer to use option 2 for CSI-RS configuration update for CQI reporting.
Proposal 1: Option 2 is adopted that new CSI-RS configuration with new TCI state is configured to align with the target TCI state for PDSCH.
There is another issue about UE behavior when the TCI-state for CQI reporting is not within the active TCI state list for PDSCH. There might be some mismatch if the TCI of CQI reporting is not aligned with the PDSCH TCI, however, we think that would be under control by network and the mismatch case is a corner case in our understanding. So as long as network configured the CSI-RS for CQI reporting, UE will conduct the CQI measurement on that CSI-RS, i.e. UE shall follow the network configuration to perform CQI reporting on the configured CSI-RS even though this CSI-RS or its TCI-state might be not in the active TCI list for PDSCH.
Proposal 2: UE shall follow the network configuration to perform CQI reporting on the configured CSI-RS even this CSI-RS or its TCI-state might be not in the active TCI list for PDSCH.
Regarding whether or not we need the delay requirement for CSI-RS configuration update for CQI, our understanding is this is similar as the legacy CSI-RS update/activation for CQI reporting by RRC, MAC or DCI. This is not only for NR, even in LTE network can also re-configure new RS for UE to do CQI reporting, but we don’t have such requirement in LTE. So we don’t see strong motivation to have this requirement in NR.

Proposal 3: RAN4 doesn’t need the delay requirement for CSI-RS configuration update for CQI.
3. Conclusion
In this contribution, we would focus on this issue 1 and have discussion on which option is more practical from both UE and network perspective.

Proposal 1: Option 2 is adopted that new CSI-RS configuration with new TCI state is configured to align with the target TCI state for PDSCH.
Proposal 2: UE shall follow the network configuration to perform CQI reporting on the configured CSI-RS even this CSI-RS or its TCI-state might be not in the active TCI list for PDSCH.
Proposal 3: RAN4 doesn’t need the delay requirement for CSI-RS configuration update for CQI.
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