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1. Introduction
During the RAN4#104-e meeting the multi-RX chain topic has been fully discussed. The TCI state switching scenario and corresponding requirements have been discussed. In this paper, we give further discussion on this topic.
2. Discussion
The TCI state switching has been discussed and captured in the WF [1] as below:
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The TCI state switching framework can be found in TS 38.321 for MAC-CE based TCI State indication. For Rel-15/16 based TCI state indication, the sub-clause 5.18.4 and 5.18.5 stands for the PDSCH and PDCCH TCI state activation/deactivation. For Rel-17 based unified TCI state indication, the sub-clause 5.18.23 stands for the PDSCH and PDCCH TCI state indication. Furthermore, for the Rel-15/16 based TCI state indication, considering the sub-clause 6.1.3.14/6.1.3.15 is for Rel-15 based TCI state MAC CE format and only one TCI state for each MAC-CE for PDSCH and PDCCH. While for the sub-clause 6.1.3.24 and 6.1.3.44, the enhanced TCI state activation/deactivation MAC-CE is designed and for each MAC-CE, up to 2 TCI state ID will be included in the TCI state indication. The 3 different TCI state activation/deactivation MAC CE from TS 38.321 is captured as below:
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Figure 1 Rel-15 based TCI state indication for PDSCH and PDCCH MAC CE
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Figure 2 enhanced TCI state indication for PDSCH and PDCCH MAC CE
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Figure 3 Unified TCI state activation/deactivation MAC CE
Observation 1: The Rel-15/Rel-16/Rel-17 based TCI state activation/deactivation have different MAC CE.
From our understanding, the Rel-17 Unified TCI framework is trying to enhance the TCI state for both UL and DL and current FR2 multi-RX chain is try to enhance the DL reception and measurement. Introducing the Unified TCI framework create more complexity and is not the original willingness of the WID. Hence it is proposed to define the TCI framework based on Rel-15/16 framework.
Proposal 1: Dual TCI state switching delay requirement shall base on Rel-15/16 framework.
With proposal 1 as limiting the framework in Rel-15/16, the TCI state switching scenario can be divided into different scenarios:
1, Single TCI state Dual TCI state within one MAC CE
2, Single TCI stateDual TCI state with two MAC CE
3, Dual TCI state within one MAC CESingle TCI state
4, Dual TCI state with two MAC CESingle TCI state
5, Dual TCI state with one MAC CEDual TCI state with two MAC CE
6, Dual TCI state with two MAC CEDual TCI state with one MAC CE
7, Dual TCI state with one MAC CEDual TCI state with one MAC CE
8, Dual TCI state with two MAC CEDual TCI state with two MAC CE
For scenario 1,3, 7, for multi-RX chain Dual-TCI scenarios, there is only one MAC CE before and after the TCI state switched as either the legacy TCI state MAC CE or the enhanced TCI state MAC CE. From the TCI state switching delay perspective, the delay requirement should be the same as legacy MAC CE based delay requirement.
Proposal 2: For scenario 1, 3, 7 as one MAC CE is used before and one MAC CE is used after the TCI state switching, the legacy MAC CE based delay requirement apply.
For scenario 8. if the multi-DCI multi-TCI frame is used, then the Rel-15 legacy TCI state MAC CE will be used. This means for each RX chain, independent PDCCH and PDSCH and corresponding TCI state switching will be used. In this case, the legacy TCI state switching delay requirement will be used for each TCI state switching. 
Proposal 3: For scenario 8, the legacy TCI state switching delay requirement will be used for each TCI state switching.
For scenario 2,4,5,6, for the Dual TCI state with two MAC CE, we might need to consider the switching delay starting time and finish time as two MAC CE will be received and processed. Considering the UE architecture which has been discussed in the general aspect, if we agree that the multi-RX chain means 2 sets of antenna panel + AGC + front end, then only one BB capability is considered. In this case, the MAC CE processing time will need to be further considered in certain scenario as the 2nd MAC CE comes within the 1st MAC CE processing time. 
Proposal 4: The MAC CE processing time will need to be further considered in certain scenario as the 2nd MAC CE comes within the 1st MAC CE processing time. 
Secondly, the known condition should be further clarified. For the case of Dual-TCI state switching, including the single-TCI state switch to Dual-TCI state switching as well as the Dual-TCI state switch to Dual-TCI state, if one of the target TCI state of the group of Dual-TCI state is unknown, then it should be considered as unknown and corresponding L1 measurement is needed to figure out the target TCI state.
Proposal 5: If one of the target TCI state of the group of Dual-TCI state is unknown, then it should be considered as unknown.
3	Conclusions
In this paper, we give further discussion on the anechoic chamber test methodology, the observations and proposals are captured as below:
Observation 1: The Rel-15/Rel-16/Rel-17 based TCI state activation/deactivation have different MAC CE.
Proposal 1: Dual TCI state switching delay requirement shall base on Rel-15/16 framework.
Proposal 2: For scenario 1, 3, 7 as one MAC CE is used before and one MAC CE is used after the TCI state switching, the legacy MAC CE based delay requirement apply.
Proposal 3: For scenario 8, the legacy TCI state switching delay requirement will be used for each TCI state switching.
Proposal 4: The MAC CE processing time will need to be further considered in certain scenario as the 2nd MAC CE comes within the 1st MAC CE processing time. 
Proposal 5: If one of the target TCI state of the group of Dual-TCI state is unknown, then it should be considered as unknown.
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Issue 1-3-1-1: Independent TCI switching for dual TCIs for multi-Rx chain UE
e Proposals

o Option 1: Each TCI switching per RX chain is assumed to be independent in aspect of TCI switching delay.
RANH4 to study if Rel-17 TCI switching delay requirements can be applicable as Rel-18 UE requirements with
multi-RX chains.

o Option 2: RAN4 to study if a UE with multiple RX chains tracks time and frequency per TCI when dual TCIs
are activated per RX chain.

o Option 3: RAN4 to discuss the requirements for any change to the set of active TCI states used for simultaneous
reception, e.g., active TCI state switching within this set.

Issue 1-3-1-2: TCI framework for dual TCIs
*  Proposals
o Option 1: Dual TCI state switching delay requirements shall base on Rel-15/16 TCI framework.

o Option 2: To define requirements for TCT switching delay with dual TCL both R15/R16 TCI framework and
R17 TCI framework, i.e.. unified TCI, are considered for UE supporting multi-Rx chain simultaneous reception.

Issue 1-3-1-4: Inside-panel TCT state switching and cross-panel TCI state switching
e Proposals

o Option 1: FFS Except for the consideration of reduction of Rx beam number, considering inside-panel TCI state
switching and cross-panel TCI state switching are both possible, so additional panel/RF chain switching time
should be considered within the TCI state switching latency for the case of cross-panel TCI state switching.

Issue 1-3-1-5: Whether number of active TCIT states can be larger than the UE capability for simultaneous reception

e Proposals

o Option 1: FFS RAN4 to discuss whether there is an issue when the number of active TCI states is larger than the
UE capability for simultaneous reception.

Issue 1-3-2: Known/unknown conditions for TCIT state switching for multi-Rx chain

e Proposals

o PI: Study whether TCI state switching delay can be modified or not for multi Rx chain UE, e.g. how to evaluate
known/unknown condition by using multi Rx chain, how to define TCI state change delay by the cases that
dedicated Rx chain is used, partial Rx chains are used, or all Rx chains are used.

o Pla: For MAC-CE based TCI state switch delay with unknown target TCI state. the reduction on switch delay
requirements can be considered (i.e. consider the improvement of Tr;-rsre with multiple simultaneous reception)

o Plb: For dual TCI state switching delay requirements, which scenarios of triggering, known/unknown TCI state
and TCI association to different PCI could be considered and clarified.

o Plc: Discuss the known conditions of dual TCI and discuss whether to define requirements for unknown dual
TCI state switch.
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Issue 1-3-3: Enhancement for TCI state switching delay requirements
* Proposals
o P1: For dual TCI state switch, the legacy TCI state switch delay requirement can be reused

o P2: The new RRM requirements defined for simultaneous measurements and procedures on two chains need to
apply, provided the corresponding active TCI states are configured and used for simultaneous reception during
the measurement or evaluation period.

o P3: The legacy TCI state switching delay requirement can apply for each RX beam.
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Figure 6.1.3.14-1: TCI States Activation/Deactivation for UE-specific PDSCH MAC CE
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Figure 6.1.3.15-1: TCI State Indication for UE-specific PDCCH MAC CE
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Figure 6.1.3.24-1: Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE
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Figure 6.1.3.44-1: Enhanced TCI States Indication for UE-specific PDCCH MAC CE
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Figure 6.1.3.47-1: Unified TCI state activation/deactivation MAC CE





