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1. Introduction
In last RAN4 meeting, RAN4 has spread extensive discussion around the dual TCI state swithcing for simultaneous DL reception and some agreements were achieved in [1], we summarized the agreements on core part as below. 
	· For MAC CE based PDCCH TCI state switch for m-DCI scenario, no RRM requirement is defined for simultaneous PDCCH reception with different QCL typeD in Rel-18 multi-Rx WI.
· Requirements for RRC based dual TCI state switch are defined.


In this document, we provide our further analysis focus on the remaining general issues around dual TCI state switching for simultaneous multi-panel reception.
2. Discussion
During previous meetings, the DCI based PDSCH TCI state switching, MAC CE based PDCCH TCI state switching and RRC based PDCCH TCI state switching are all discussed. We summarize the conclusion for each of them as below:
1) For DCI based PDSCH TCI state switching,
· Requirements for DCI based dual TCI states switch delay for PDSCH reception are defined for known case only
· For sDCI case, resue R16 requirements
· For mDCI case
· if gap between (DCI0, PDSCH0), (DCI1, PDSCH1) is not less than timeDurationForQCL, reuse Re-16 requirements
· Otherwise, FFS
2) For MAC CE based PDCCH TCI state switching,
· Requirements for MAC CE based dual TCI states switch delay for PDCCH reception are defined for known case only
· For sDCI case, resue R16 requirements
· For mDCI case, 
· resue R16 requirements
· No RRM requirement is defined for simultaneous PDCCH reception with different QCL typeD in Rel-18 multi-Rx WI.
3) For RRC based PDCCH TCI state switching, 
· The requirements for multi-RX operation on RRC based PDCCH TCI state switch will be considered only if specifications support the procedure.
· Requirements for RRC based dual TCI state switch are defined. The exact requirements are FFS.
So in this paper, we discuss on the remaining issues highlighted in yellow.
DCI based dual TCI state switch delay for mDCI
Around this issue, warm discussion happens in last meeting. 
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Figure 1. Timeline for mTDI based dual TCI state switching
RAN1 has already sent LS reply to RAN4 in [2] and the in which it is identified that no restriction on the duration between point B and point C. Furthermore, during the discussion, RAN4 achieves the following common understanding: 
	For DCI based TCI state switch, switching happens within CP and UE can receive entire timeDurationForQCL. Based on this assumption, please discuss following.


Therefore, based on RAN1 clarification and RAN4 common understanding, we believe several principles should be the prerequisite of the discussion:
· P1: Since the beam switching only happens within CP, so during the whole timeDurationForQCL, UE can receive other DCI or other PDSCH with different TCI state assumption. This is the general principle.
· P2: For the overlapping PDSCHs, which can only be received via beam pair reported through GBBR, no matter the dual TCI state switching happens in sequence or in parallel. 
· P3: For the non-overlapping PDSCHs, which can be received via independent beams reported through non-GBBR or beam pair reported through GBBR.
· P4: When receiving DCI 0(reported through GBBR) which scheduling PDSCH 0, since unsure whether and when any overlapping PDSCH 1 would be scheduled, the behavior of TCI state switching at UE side is same as the single TCI state swithching case.
Proposal 1: Regarding the mDCI based dual TCI state switching, some principles should be considered:
· P1: Since the beam switching only happens within CP, so during the whole timeDurationForQCL, UE can receive other DCI or other PDSCH with different TCI state assumption. This is the general principle.
· P2: For the overlapping PDSCHs, which can only be received via beam pair reported through GBBR, no matter the dual TCI state switching happens in sequence or in parallel. 
· P3: For the non-overlapping PDSCHs, which can be received via independent beams reported through non-GBBR or beam pair reported through GBBR.
· P4: When receiving DCI 0(reported through GBBR) which scheduling PDSCH 0, since unsure whether and when any overlapping PDSCH 1 would be scheduled, the behavior of TCI state switching at UE side is same as the single TCI state swithching case.
Based on these principles, with respect to the beam pair case and non beam pair case, we have suggestions as below:
If TCI 1 and TCI 2 are a beam pair, UE to receive on TCI 1 and TCI 2 between C and D. After D, to receive on TCI 2 and TCI 4. Between C and D, UE capable of multi-Rx can receive overlapping PDSCH 0 and PDSCH 1 simultaneously.
Otherwise, UE to receive on TCI 2 alone till D. After D, UE can receive on TCI 2 and TCI 4.
Proposal 2: If TCI 1 and TCI 2 are in a beam pair, UE to receive on TCI 1 and TCI 2 between C and D. After D, to receive on TCI 2 and TCI 4. Between C and D, UE capable of multi-Rx can receive overlapping PDSCH 0 and PDSCH 1 simultaneously. Otherwise, UE to receive on TCI 2 alone till D. After D, UE can receive on TCI 2 and TCI 4.

RRC based dual TCI state switching
It has been determined in last meeting that the requiremens of RRC based dual TCI tate switching should be defined. While the exact requirements are still FFS. To our understanding, from the perspective of UE behavior, RRC based TCI state switching are very similar as the MAC CE based TCI state switching, just one additional applicability condition is assumed, i.e. only a single TCI state for the corresponding CORESET is configured in hte TCI state list.
Referring to the dual TCI state switching, including single TCI to dual TCI and dual TCI to dual TCI, the requirements are still similar as that for MAC CE based dual TCI state switching, so continue to reuse the legacy requirements of RRC based TCI state switching is suggested by us, no additional delay is needed.
Proposal 3: For RRC based dual TCI state switching, legacy RRC based TCI state switching requirements is applied for PDCCH TCI state.
3. Conclusion
In this contribution, we have the following proposals around the dual TCI state witching for simultaneous DL reception from different directions:
Proposal 1: Regarding the mDCI based dual TCI state switching, some principles should be considered:
· P1: Since the beam switching only happens within CP, so during the whole timeDurationForQCL, UE can receive other DCI or other PDSCH with different TCI state assumption. This is the general principle.
· P2: For the overlapping PDSCHs, which can only be received via beam pair reported through GBBR, no matter the dual TCI state switching happens in sequence or in parallel. 
· P3: For the non-overlapping PDSCHs, which can be received via independent beams reported through non-GBBR or beam pair reported through GBBR.
· P4: When receiving DCI 0(reported through GBBR) which scheduling PDSCH 0, since unsure whether and when any overlapping PDSCH 1 would be scheduled, the behavior of TCI state switching at UE side is same as the single TCI state swithching case.
Proposal 2: If TCI 1 and TCI 2 are in a beam pair, UE to receive on TCI 1 and TCI 2 between C and D. After D, to receive on TCI 2 and TCI 4. Between C and D, UE capable of multi-Rx can receive overlapping PDSCH 0 and PDSCH 1 simultaneously. Otherwise, UE to receive on TCI 2 alone till D. After D, UE can receive on TCI 2 and TCI 4.
Proposal 3: For RRC based dual TCI state switching, legacy RRC based TCI state switching requirements is applied for PDCCH TCI state.
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