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1	Introduction 
At RAN4 meeting#106bis, a WF on TCI state switching in multi-Rx chain DL reception was agreed [1]. In this contribution, we discuss the following issues:
· TCI state switching independency
· TCI state switch delay requirements
· UE behavior in case the UE does not support the two configured target TCI states 
· Known conditions
2	Discussion
2.1 TCI state switching independency
There is the following agreement in the WF [3] at RAN4#104b.

Issue 1-2-1-2:  Can the TCI switch is assumed to be independent on each RX chain?
Agreements: 
· For each of the two TCI states, the TCI state switch is assumed to be independent
· FFS on the definition/scope of “independency.”
In general, it is expected out of the two current TCI states, when one TCI state is switched, it should be independent from the other TCI state. In other words, one TCI state switch should not affect the operation of the other TCI state. However, there may be the following constraints: 
· The possible RF interaction between the panels. For example, let’s assume TCI state 1 is supported by panel A, TCI state 2 is supported by panel B. During TCI state switch, TCI state 2 switches to TCI state 3, which is supported by panel C. In this case, the UE needs to power off panel B and power on panel C. As a result, there might be some transient impact on panel A because of the power-off/on of panel B/C, respectively, depending on the power supply and panel RF setting preparation. In an extreme case, both TCI states 1 and 2 switch to TCI states 3 and 4 and involve power-off of two panels and power-on of another two panels.
· L1 measurement and processing constraint. If both target TCI states are unknow, the UE needs to perform parallel L1-RSRP measurement for RX beam refinement. If there is some baseband resource sharing between the two L1-RSRP measurement processes, they are not completely independent.
· There may be other constraints.

To address the constraints so the TCI state switch in the context of two active TCI states can be made “independent,” one possible way is to provide some additional delay in the TCI switch delay. It is proposed to add 250 us (1 slot for 60kHz SCS and two slots for 120kHz SCS) to accommodate such delay.

Proposal 1: To accommodate possible RF/BB implementation constraints in dual TCI switching, it is proposed to add 250us additional delay.
2.2 TCI state switch delay requirements
For single DCI based TCI state switch, the legacy TCI state switching delay is expected to be reused together with the additional delay of 250us in Proposal 1. 

Proposal 2: For single DCI based TCI state switch, the current requirement can be used as a baseline. In addition, It is proposed to consider 250us additional delay to accommodate potential RF and/or L1-RSRP measurement and processing constraint.

For multi-DCI based TCI state switch, as the TCI switch command may arrive at different slots. In this case, it is essentially covered by the existing single TCI switching delay requirement by considering two separate single TCI switching procedures. As such, we propose to only consider specifying requirements when TCI switching commands are received in the same slot.

Proposal 3: For multi-DCI based TCI state switch, only consider specifying requirements when TCI switching commands are received in the same slot. In addition, It is proposed to consider 250us additional delay to accommodate potential RF and/or L1-RSRP measurement and processing constraint.

2.3 UE behavior in case the UE does not support the two configured target TCI states
When the network configures two target TCI states to a UE, an issue may arise: what if the UE does not support the two target TCI states simultaneously? To address this issue, we share some options below for consideration:
· The network is supposed to configure two target TCI states based on UE group-based beam reporting, and the network will only configure TCI states that the UE supports. If this is the case, no further action is needed in RAN4.
· If the network cannot ensure that the two configured TCI states are always supported by the UE, what is the UE behavior? Should the UE inform the network it does not support the two configured TCI states or it takes no action and let the TCI state switching fail?

Proposal 4: It is proposed to discuss and decide UE behavior in case the UE does not support the two configured target TCI states simultaneously.

2.4 Known conditions
In the WF [1], there are two options:

Issue 2-5-2: Definition of known condition:
Way forward: 
GBBR is agreed as prerequisite to enable simultaneous reception. Does that mean dual TCI states are configured based on beams reported in GBBR or can other RS which are QCLed to beams reported in GBBR can be configured. Please consider following to provide your further analysis.  
· Option 1: dual TCI states are only configured based on beams reported in GBBR.
· Option2: dual TCI states which are QCLed to beam pair reported in GBBR can be configured 

Option 2 is preferred as it as it gives network more flexibility to configure TCI states. The only condition required for Option 2 is that all the RSs on the same TCI chain needs to remain detectable during TCI switching.

Proposal 5: Option 2 is preferred as it gives network more flexibility to configure TCI states, under the condition that all the RSs on the same TCI chain needs to remain detectable during TCI switching.

3	Conclusions
In this contribution, we make the following proposals.
Proposal 1: To accommodate possible RF/BB implementation constraints in dual TCI switching, it is proposed to add 250us additional delay.
Proposal 2: For single DCI based TCI state switch, the current requirement can be used as a baseline. In addition, It is proposed to consider 250us additional delay to accommodate potential RF and/or L1-RSRP measurement and processing constraint.
Proposal 3: For multi-DCI based TCI state switch, only consider specifying requirements when TCI switching commands are received in the same slot. In addition, It is proposed to consider 250us additional delay to accommodate potential RF and/or L1-RSRP measurement and processing constraint.
Proposal 4: It is proposed to discuss and decide UE behavior in case the UE does not support the two configured target TCI states simultaneously.

Proposal 5: Option 2 is preferred as it gives network more flexibility to configure TCI states, under the condition that all the RSs on the same TCI chain needs to remain detectable during TCI switching.
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