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1 Introduction
In RAN4#108 meeting, there are some remaining issues regarding to dual TCI state activation. In this contribution, we will further discuss the following issues:
	· Known condition for dual TCI states in mDCI
· MAC CE based TCI state list update delay in mDCI


2 Discussion
2.1 Known condition for mDCI
In previous meeting, it’s agreed that dual TCI activation known condition will be defined based on the status of two TCI states, which is shown as below:
	The dual TCI state are known if the following conditions are met:
-	Dual TCI states are QCL-ed with typeD to reported beam pair (i.e., RS resources pair) within one group
-	The dual TCI states and all the RSs in the two QCL chains remain detectable during the TCI state switching period
-	SNR of the TCI state ≥ -3dB
-	RS resource pair configured for dual TCI states is reported in last [1280]ms



In the above known condition, the two TCI states are considered jointly. In sDCI, two TCI states are activated in a single MAC CE, then UE can check whether the two TCI states are in GBBR together. 
Observation 1: Current known condition for Multi-RX reception is defined based on two TCI states together, which can apply for sDCI.
However, for mDCI, the known condition can’t be applied directly. The reason is that for mDCI, there is only one TCI state in each MAC CE activation command. For mDCI, if we have assumption that each MAC CE are independent, the known condition will only be decided by the single TCI state in this MAC CE. However, the current known condition is defined based on two TCI states. It means that according to single TCI state, we can’t decide whether it’s known or not. If one target TCI state is in GBBR, it can’t guarantee that the TCI state in another MAC CE is in GBBR either. There is confliction between the independent assumption and dual TCI state known condition. In other words, the two MAC CEs are not independent if re-using current known condition.
Suppose the two TCI states in two MAC CE are: 
Case 1:{TCI state 1 in GBBR in MAC CE1, TCI state 2 NOT in GBBR in MAC CE 2}
Case 2:{TCI state 1 in GBBR in MAC CE1, TCI state 2 in GBBR in MAC CE2}
The known status of TCI state 1 can’t be decided by MAC CE 1 alone. It’s unknown for case 1 while it’s known for case 2. 
If we still want to re-use the known condition base on two TCI states, the two MAC CE needs to considered together. In other words, the relation between two MAC CE needs to be established. 
There are two possible solutions for known condition in mDCI:
Option 1: Keep independent assumption in mDCI, define known condition for single TCI state in one MAC CE
Option 2: Remove independent assumption in mDCI and known condition is defined for a pair of MAC CEs together.
For option 1, the known condition is still defined based on single TCI state in each MAC CE. However, the report will be changed to group based report. In legacy, the report is L1-RSRP report.
	During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target downlink TCI state to the completion of active downlink TCI state switch, where the RS resource for L1-RSRP measurement is the RS in target downlink TCI state or QCLed to the target downlink TCI state
-	Downlink TCI state switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement
-	The UE has sent at least 1 L1-RSRP report or group based report for the target downlink TCI state before the downlink TCI state switch command and the target TCI state is inside the group based report
-	The target downlink TCI state remains detectable during the downlink TCI state switching period
-	The SSB associated with the downlink TCI state remain detectable during the downlink TCI switching period
-	SNR of the downlink TCI state ≥ -3dB
-	The SSB can be associated with either the serving cell PCI or a PCI different from serving cell PCI.


The benefit of option 1 is that it still keeps the independency of MAC CE command in mDCI mode. However, since the known condition is defined based on single TCI state and it can’t guarantee that the another TCI state in another MAC CE is in GBBR or not. The Multi-RX reception performance can’t be guaranteed.
For Option 2, it tries to create some relationship between two MAC CEs and consider two target TCI states together, then the dual TCI states known condition for sDCI can be re-used. Therefore, it needs to define conditions about how to link the two separate MAC CE into a pair for simultaneous reception. For example, if the two MAC CE are received within smaller time offset after GBBR report, or there is some indication about Multi-RX reception before MAC CE command. Then UE may know the two MAC CE commands are a pair.
Furthermore, if two MAC CE will be considered together, it’s more reasonable to define total delay requirement for two MAC CEs together, just like sDCI, to make sure that UE can receive simultaneously after activation. 
Observation 2: For mDCI, if we have assumption that each MAC CE are independent, the TCI state known condition will only be decided by the single TCI state in this MAC CE. It can’t guarantee whether the another TCI state in another MAC CE is in GBBR or not.
Proposal 1: Current dual TCI state based known condition can’t be applied to mDCI and RAN4 needs to discuss how to define known condition for mDCI for Multi-RX reception. There are two possible solutions:
· Option 1: Keep independent assumption in mDCI, define known condition for single TCI state in one MAC CE
· Option 2: Remove independent assumption in mDCI and known condition is defined for a pair of MAC CE together. Needs to define conditions about how to link two separate MAC CE into a pair.
2.2 MAC CE based TCI state list update delay in mDCI
In current TCI state list update delay requirement, there is only one TCI state in the activation list which considers the UE capability of maintaining DL timing. If MAC CE only activate one TCI state in the list, this TCI state will be directly used by PDSCH without further DCI indication. Then the legacy MAC CE based TCI state list update delay is defined for MAC CE based TCI activation for PDSCH.
Observation 3: The legacy MAC CE based TCI state list update delay is defined for MAC CE based TCI activation for PDSCH as there is only one TCI state in the list.
For Multi-RX reception, similar as legacy, it’s reasonable to assume that there is one TCI state in each list for each TRP. Then the two MAC CE will be used for activating two PDSCH from two TRPs respectively. 
Observation 4: For mDCI, if there is only one TCI state in each MAC CE based activation list from two TRPs, the two MAC CE will be used for activating two PDSCH from two TRPs respectively.
For mDCI, two MAC CEs will be triggered for two TCI state activation independently. They may not arrive at the same time. The TCI activation ending point for each TRP may be different. UE can only receive two PDSCHs after UE has activated two target TCI states from two TRPs. If two TRP can cooperate to schedule, the maximum delay between two activation time will be chosen for the total delay. Suppose that Tdelay_TRP1 and Tdelay_TRP2 are two delays respectively, the total delay will be: 
Max(Tdelay_TRP1, Tdelay_TRP2 )
Or a note can be added that” new beam pair can be used only after both the two TCI state list update are completed.” 
Proposal 2: For MAC CE based TCI state list update delay in mDCI, the maximum delay between two activation time will be chosen for the total delay.
However, if two TRPs will schedule PDSCH independently and there is no cooperation between two TRPs, it’s hard to define the longest delay between two TRPs. For example, TRP1 didn’t know when TCI state activation of TRP2 will finish. In this case, similar as DCI based TCI state switch in mDCI, if two PDSCH are scheduled before UE finish both TCI states activation, UE behavior needs to be defined. 
3 Conclusion
In this contribution, we provide the following proposals:
Observation 1: Current known condition for Multi-RX reception is defined based on two TCI states together, which can apply for sDCI.
Observation 2: For mDCI, if we have assumption that each MAC CE are independent, the TCI state known condition will only be decided by the single TCI state in this MAC CE. It can’t guarantee whether the another TCI state in another MAC CE is in GBBR or not.
Proposal 1: Current dual TCI state based known condition can’t be applied to mDCI and RAN4 needs to discuss how to define known condition for mDCI for Multi-RX reception. There are two possible solutions:
· Option 1: Keep independent assumption in mDCI, define known condition for single TCI state in one MAC CE
· Option 2: Remove independent assumption in mDCI and known condition is defined for a pair of MAC CE together. Needs to define conditions about how to link two separate MAC CE into a pair.
Observation 3: The legacy MAC CE based TCI state list update delay is defined for MAC CE based TCI activation for PDSCH as there is only one TCI state in the list.

Observation 4: For mDCI, if there is only one TCI state in each MAC CE based activation list from two TRPs, the two MAC CE will be used for activating two PDSCH from two TRPs respectively.

Proposal 2: For MAC CE based TCI state list update delay in mDCI, the maximum delay between two activation time will be chosen for the total delay.
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