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1. Introduction
When CP is more than a threshold, it is still undecided what the related UE performance impact is. In RAN4#101bis, the following progress has been captured in the chairman notes.
· Performance degradation due to network driven Rx beam switch e.g. TCI state change (Case 1) 
· Performance degradation will be specified as a note in MRTD clause
· Option 1: If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for the first or the last symbol of the slot in the in the SCells of the other band, where X is defined in Table 7.6.4.
· Option 2: If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for the first symbol of the SCell of the other band, where X is defined in Table 7.6.4.
In this contribution, the performance degradation is further discussed.
2. Performance degradation due to large MRTD
In RAN4#101bis, one of the proposals is to reuse the similar approach for the case of MRTD for intra-band non-contiguous CA. More specifically, it is proposed to introduce a note that demodulation performance degradation is expected for some symbols. However, it is noted that the performance impact of Rx beam switching and the impact of MRTD on intra-band NC are completely different. 
· Impact of MRTD on intra-band NC CA: in the current spec, 3us is defined as MRTD for intra-band NC CA. Obviously, there is no issue for the case of 15kHz SCS. For 30kHz SCS, 3us is barely more than CP. The impact is also limited to a small fraction of symbol duration, e.g. ~3%. With such small fraction of impacted symbol duration, it is reasonable to add the note in high level on the performance degradation
· Some background is summarized on where the performance degradation comes from. It is shown that different CC shared one LNA. In other words, LNA gain should be simultaneously updated for different CC receiver, regardless of one or multiple FFT are implemented. Typically, if LNA is shared, it is desirable to update the LNA gain at the subframe boundary, based on AGC operation. If different CCs are not aligned close enough, the LNA gain has to be changed in a middle of the subframe for some CC. This can be a problematic if different OFDM symbols in one subframe have different LNA gain.
[image: ]
· Impact of Rx beam switch due to large MRTD: Compared to MRTD impact in intra-frequency NC CA in FR1, the agreed MRTD=3us is equivalent to a significant portion of a symbol duration when SCS=120kHz. As shown in the figure, after Rx beam is switched, the channel condition can be completely different and DMRS in the same slot cannot be used anymore. The corresponding consequence is completely different from the impact of LNA change in the previous case. In other words, when the Rx beam is changed during a symbol, it is unlikely UE can still be able to detect the symbol. It is not just a matter of performance degradation.
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Observation: When MRTD is not small enough the impact of Rx beam switch is not just performance degradation. Instead, it will result in the failure detection of the whole symbol. Consequently, it will further result in failing to detect the whole slot.
Proposal 1: Scheduling restriction should be introduced to prevent the significant performance degradation due to Rx beam switching in CBM when MRTD is not small enough.
3. Scheduling restriction for CBM when MRTD>threshold
Firstly, some principles should be agreed first
· Principle 1: FR2 PCell and PSCell should be prioritized over SCell. 
· This is in general aligned with the existing agreements
· Principle 2: when there is no PCell and PSCell, e.g. FR1+FR2 CA, the first symbol of the slot should be protected.
· This is mainly to protect PDCCH detection.
When there is FR2 PCell or PSCell, the following scenarios are considered.
· FR1-FR2 DC, where there is one FR2 PSCell and all other FR2 CC are SCell
· FR2 CA, where there is one FR2 PCell and all other FR2 CC are SCell
Proposal 2:
When FR2 PCell and PSCell slot boundary is always used as the reference for Rx beam switching, no performance degradation can be guaranteed for PCell and PCell.
On all SCell, symbols right before and after the PCell/PSCell slot boundary where Rx beam switching should be subjected to the scheduling restriction.
When there is no FR2 PCell or PSCell, the following scenarios are considered.
· FR1-FR2 CA, where all FR2 CC are SCell
Proposal 3: the slot boundary of the FR2 SCell which arrives the earliest to the UE will be used  as the reference for Rx beam switching. In this case, all impacted symbols from other CC should be the last symbol of the slot.
Since network has not info which SCell will arrive first, scheduling restriction applies on the last symbol of the slot right before Rx beam switch happens for all CC.

4. Conclusion
In this contribution, the impact of Rx beam switching for CBM is analyzed when MRTD is more than a threshold
Observation: When MRTD is not small enough, the impact of Rx beam switch is not just performance degradation. Instead, it will result in the failure detection of the whole symbol. Consequently, it will further result in failing to detect the whole slot.
· This is a completely different situation from the MRTD in intra-frequency NC CA case in section 7.6.4
Proposal 1: Scheduling restriction should be introduced to prevent the significant performance degradation due to Rx beam switching in CBM when MRTD is not small enough.
Proposal 2:
When FR2 PCell and PSCell slot boundary is always used as the reference for Rx beam switching, no performance degradation can be guaranteed for PCell and PCell.
On all SCell, symbols right before and after the PCell/PSCell slot boundary where Rx beam switching should be subjected to the scheduling restriction.
Proposal 3: 
When there is no PCell and PSCell, the slot boundary of the FR2 SCell which arrives the earliest to the UE will be used  as the reference for Rx beam switching. In this case, all impacted symbols from other CC should be the last symbol of the slot.
Since network has not info which SCell will arrive first, scheduling restriction applies on the last symbol of the slot right before Rx beam switch happens for all CC.
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