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1 Introduction
In RAN4#110bis meeting, there are some remaining issues regarding to scheduling restriction for dual TCI state switch in mDCI. In this contribution, we will further discuss the following issues:
	· Scheduling restriction for dual TCI state switch in mDCI


2 Discussion
Scheduling restriction for dual TCI state switch in mDCI
In legacy, when UE is performing measurement, scheduling restriction is defined, e.g. for L1-RSRP, RLM measurement, BFD, CBD, UE will not transmit or received data when conflicting with RS. When UE is performing SSB based T/F tacking, e.g. during HO/SCell activation, interruption is defined that no data transmission is expected. 
For dual TCI state activation for mDCI case in current RAN4 spec, the TCI state switch requirement is defined per TRP. The data scheduling for TCI state activation of single TRP is as below:
· For old TCI state: The UE shall be able to receive UE-dedicated PDCCH/PDSCH with the old TCI state until slot n+ THARQ +  
· For new TCI state: UE shall be able to receive UE-dedicated PDCCH/PDSCH with target TCI state of the serving cell on which TCI state switch occurs at the first slot that is after slot n+ THARQ + + TOk*(Tfirst-SSB + TSSB-proc+ OL*TSSB) / NR slot length
From the above requirement, there is no data scheduling limitation due to possible T/F tracking or PL-RS measurement from another TRP. However, in mDCI case, the two MAC CE may arrive in different time or activation length is different, then the T/F tracking or PL-RS measurement from one TRP may have impact on the data reception of another TRP. 
Next, we will analyze the issue for data transmission with old TCI state and new TCI state respectively.
Data with old TCI state
For mTRP, since the two MAC CE may arrive in different time. As shown in Fig.1, for TRP 1, UE receive MAC CE command at n1 slot, while for TRP2, UE has received earlier command at slot n2 and start to perform measurement for time/frequency tracking or pathloss by SSB or CSI-RS. Then for TRP1, UE can’t receive old data which is overlapped with RSs from TRP2 for FR2 and FR1 with different numerology case. 



Fig.1 data conflicting with RS when two MAC CE arrives at different time
Observation 1: When two MAC CE arrives at different time slot, UE may not receive data with old TCI state which is overlapped with RSs from another TRP within n+ THARQ +  for FR2 and FR1 with different numerology case.
Data with new TCI state
Since the two MAC CE command may arrive at different time or the processing procedure may be different, it’s possible that when TCI state switch for TRP1 has been finished, TCI state switch for TRP2 is still on-going.
The process of two TCI state switch may be different according to several reasons:
· Switch delay is different, e.g known or unknown, T/F tracking, L1-RSRP measurement, pathloss measurement 
· Two commands are received in different time
For example, as shown in Fig.2, two MAC CE based DL TCI state switch command are received simultaneously but the switch delay is different. For TRP1, target TCI is in the active state list, while for TRP2, target TCI state is not in the active state list. After n+3+THARQ, UE has finished TCI state switch for TRP1 but UE will still perform T/F measurement for TRP2, then UE still can’t be scheduled with data when conflicting with RS in FR2 and FR1 different numerology case. Besides, if UE support RTD>CP capability, extra one symbol before and after SSB slot needs to be considered.



Fig.2 data conflicting with RS due to different TCI state process timeline
Similarly, when two MAC CE based UL TCI state switch command are received, it’s possible that UE has finished TCI state switch for TRP1 but UE will still perform pathloss measurement for TRP2. Data scheduling restriction is still needed.
Observation 2: when two MAC CE based UL TCI state switch command are received, it’s possible that UE has finished TCI state switch for TRP1 but UE will still perform pathloss measurement for TRP2. scheduling restriction for data with new TCI state is still needed.
Since TCI state will also include joint mode, therefore, scheduling restriction needs to be considered for T/F measurement and pathloss measurement for both DL and UL. 
In summary, RAN4 needs to discuss the scheduling restriction issue for TCI state activation for mDCI case. There are two solutions:
· Option 1: Define detail scheduling restriction considering many aspects, i.e. FR1 with different numerology, FR2, RTD>CP and RTD<CP.
· Option 2: Define simple and general rule, i.e. UE can’t be scheduled with data from the time when first MAC CE is received until UE finish both TCI state switch. 
For Option 2, it will have impact on the data throughput if data transmission is not allowed during the two TCI state switch period. Therefore, we prefer option 1. 
Since scheduling restriction for L1-RSRP has already been defined in L1-RSRP clause, here, for TCI state activation, we only need to consider scheduling restriction for T/F and pathloss measurement.
In last meeting, some company mentioned that scheduling restriction may also be defined for pathloss measurement clause, similar as L1-RSRP. However, there is no dedicated clause for pathloss measurement, we are also open to further discuss about it.
Proposal 1: For mDCI, define scheduling restriction for DL and UL TCI state switch, i.e. The UE is not expected to transmit or receive data on the SSB or CSI-RS symbols used for T/F measurement or pathloss measurement for FR1 with different SCS and FR2.
3 Conclusion
In this contribution, we provide the following proposals：
Observation 1: When two MAC CE arrives at different time slot, UE may not receive data with old TCI state which is overlapped with RSs from another TRP within n+ THARQ +  for FR2 and FR1 with different numerology case.
Observation 2: when two MAC CE based UL TCI state switch command are received, it’s possible that UE has finished TCI state switch for TRP1 but UE will still perform pathloss measurement for TRP2. scheduling restriction for data with new TCI state is still needed.
Proposal 1: For mDCI, define scheduling restriction for DL and UL TCI state switch, i.e. The UE is not expected to transmit or receive data on the SSB or CSI-RS symbols used for T/F measurement or pathloss measurement for FR1 with different SCS and FR2.
4 Reference 
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