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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:
	· L1-RSRP measurement when timing offset larger than CP
· MAC CE based unified TCI activation 


2 Discussion
2.1 L1-RSRP measurement when timing offset larger than CP
In previous meeting, it’s agreed that UE will support RTD>CP capability. Therefore, the impact to L1-RSRP measurement if timing offset larger than CP will be discussed.
2.1.1 UE capable of RTD>CP
If the legacy scenario will be extended to case that timing offset larger than CP is supported, measurement restriction or scheduling restriction needs to be updated, there is another UE capability, i.e. simultaneousRxDataSSB-DiffNumerology. 
In 38.306, the definition of simultaneousRxDataSSB-DiffNumerology is as follows. 
	simultaneousRxDataSSB-DiffNumerology
Indicates whether the UE supports concurrent intra-frequency measurement on serving cell or neighbouring cell and PDCCH or PDSCH reception from the serving cell with a different numerology as defined in clause 8 and 9 of TS 38.133 [5].



From the above description, it’s not clear whether the capability supports timing offset between two signals larger than CP. 
The capability is introduced in Rel-15. In previous Rel-15 discussion, some company mentioned that when two signal has different numerology, it will depend on UE capability how to handle the issue. Then there is no need to introduce gap. Since it’s FR1, UE is equipped with omi-directional antenna, UE can receive two signals in the same layer. then, there are two possible ways: UE is equipped with multiple FFTs Or UE can buffer data and then sequentially process two signals if UE has only one FFT. In legacy scheduling availability in SSB based L3 measurement for FR1, there is also no scheduling restriction if UE support simultaneousRxDataSSB-DiffNumerology capability, e.g. clause 9.2.5.3.2. Therefore, there is no timing offset limitation about the simultaneousRxDataSSB-DiffNumerology capability if UE is equipped with multiple FFT or UE can sequentially process two signals. 
For mixed numerology case, if UE support simultaneousRxDataSSB-DiffNumerology capability, UE can already process two signals and UE may not need RTD>CP capability anymore.
Observation 1: In legacy scheduling availability in SSB based L3 measurement for FR1, there is also no scheduling restriction if UE support simultaneousRxDataSSB-DiffNumerology capability, e.g. clause 9.2.5.3.2. For SSB based L3 measurement, there is no timing offset limitation.
Proposal 1: When timing offset can be larger than CP, for mixed numerology case, if UE support simultaneousRxDataSSB-DiffNumerology capability, UE can perform measurement without restriction and doesn’t need RTD>CP capability.
Besides, it seems that simultaneousRxDataSSB-DiffNumerology capability also relates to FFT processing capability. when UE does not support simultaneousRxDataSSB-DiffNumerology capability but UE supports RTD>CP capability, it’s possible that UE can still process two signals. When UE support RTD>CP capability, it means that UE know the timing offset and UE is equipped with multiple FFT processor. UE can process overlapped RSs when timing offset larger than CP. Since these FFTs are independent, they may process data with different FFT size.
Observation 2: When UE does not support simultaneousRxDataSSB-DiffNumerology capability but UE supports RTD>CP capability, it’s possible that UE can still process two signals.
Proposal 2: RAN4 to discuss whether UE can process two signals when UE does not support simultaneousRxDataSSB-DiffNumerology capability but UE supports RTD>CP capability.
2.1.2 UE incapable of RTD>CP
For L1-RSRP measurement, there are two types of RSs:
· SSB based L1-RSRP measurement for serving cell and cell with different PCI
· CSI-RS based L1-RSRP measurement for serving cell
Besides, there are some other SSB/CSI-RS based measurement type, e.g. RLM/BFD/CBD.
In summary, there are several confliction cases for FR1 when timing offset is larger than CP:
· Case 1: When SSB for L1-RSRP from cell with different PCI is partially overlapped with SSB for L1-RSRP from serving cell 
· Case 2: When SSB for L1-RSRP from cell with different PCI is partially overlapped with SSB for BFD/CBD/RLM from serving cell 
· Case 3: When SSB for L1-RSRP from cell with different PCI is partially overlapped with CSI-RS for L1-RSRP from serving cell 
· Case 4: When SSB for L1-RSRP from cell with different PCI is partially overlapped with CSI-RS for BFD/CBD/RLM from serving cell 
There are two possible solutions for the above conflicted cases:
· Option 1: Measurement period for serving cell and cell with different PCI will be scaled
· Option 2: Define measurement restriction
For case 1 and 2, since SSB resource is more important, Measurement period for serving cell and cell with different PCI can be scaled by 2. Please note that, for case 2, the measurement period for BFD/CBD/RLM for serving cell needs to be scaled either. 
Proposal 3: In FR1, if timing offset is larger than CP and UE incapable of RTD>CP capability, measurement period for SSB based measurement from serving cell and cell with different PCI will be scaled by 2 when overlapped. The confliction case will include SSB based measurement for L1-RSRP/BFD/CBD/RLM.
Proposal 4: in FR1, if timing offset is larger than CP and UE incapable of RTD>CP capability, define measurement restriction when SSB from cell with different PCI is overlapped with CSI-RS from serving cell.
2.2 MAC CE based Unified TCI activation
In last meeting, it’s agreed that:
	FR1 and FR2 (SSB are not adjacent):
· DL: THARQ +  + max{TOk1*(Tfirst-SSB1 + TSSB-proc), TOk2*(Tfirst-SSB2 + TSSB-proc)} / NR slot length
FR2 (SSB are adjacent):
·  Longer delay is expected or one SSB period extension is needed. 



In last meeting, it’s agreed that for sDCI case, if SSB are adjacent, longer delay is needed. if timing offset between two SSBs is larger than CP, it’s possible that the two SSBs are partially overlapped. Therefore, the condition will include both overlap and adjacent that:

· If RTD>CP, for sDCI, when two SSBs are overlapped or adjacent, one more SSB for TCI activation is needed.

Proposal 5: If RTD>CP, for sDCI, when two SSBs are overlapped or adjacent, one more SSB for TCI activation is needed.

Similarly, for other RS confliction, e.g. PL-RS, they can be overlapped or adjacent. Therefore, the condition will also be extended to overlapped and adjacent case either.
Scheduling restriction
For mDCI, if the requirement is defined per TRP, UE can be scheduled with new PDCCH/PDSCH with new target TCIs state when UE finish the TCI activation for one TCI states. However, since UE is till processing TCI activation for another TCI state. 
Proposal 6: For mDCI, UE is not expected to receive or transmit data when conflicting with SSB for T/F tracking or PL-RS for pathloss calculation before UE finish two TCI state activations.
3 Conclusion
In this contribution, we provide the following proposals：
Observation 1: In legacy scheduling availability in SSB based L3 measurement for FR1, there is also no scheduling restriction if UE support simultaneousRxDataSSB-DiffNumerology capability, e.g. clause 9.2.5.3.2. For SSB based L3 measurement, there is no timing offset limitation.
Proposal 1: When timing offset can be larger than CP, for mixed numerology case, if UE support simultaneousRxDataSSB-DiffNumerology capability, UE can perform measurement without restriction and doesn’t need RTD>CP capability.
Observation 2: When UE does not support simultaneousRxDataSSB-DiffNumerology capability but UE supports RTD>CP capability, it’s possible that UE can still process two signals.
Proposal 2: RAN4 to discuss whether UE can process two signals when UE does not support simultaneousRxDataSSB-DiffNumerology capability but UE supports RTD>CP capability.
Proposal 3: In FR1, if timing offset is larger than CP and UE incapable of RTD>CP capability, measurement period for SSB based measurement from serving cell and cell with different PCI will be scaled by 2 when overlapped. The confliction case will include SSB based measurement for L1-RSRP/BFD/CBD/RLM.
Proposal 4: in FR1, if timing offset is larger than CP and UE incapable of RTD>CP capability, define measurement restriction when SSB from cell with different PCI is overlapped with CSI-RS from serving cell.
Proposal 5: If RTD>CP, for sDCI, when two SSBs are overlapped or adjacent, one more SSB for TCI activation is needed.
Proposal 6: For mDCI, UE is not expected to receive or transmit data when conflicting with SSB for T/F tracking or PL-RS for pathloss calculation before UE finish two TCI state activations.

