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1 Introduction
In this paper, our views on CBM MRTD requirement are provided, including the performance degradation due to the network driven RX beam switch and UE autonomous RX beam switch. 
2 MRTD requirements for CBM
In the last meeting, the performance degradation when RTD exceeds X ms (where X < CP length) has been discussed for 2 cases, as the Issue 1-1-1 and Issue 1-1-2 in the WF [1]. 
· Case 1: network driven Rx beam switch i.e. TCI state change
· Case 2: UE autonomous Rx beam switchIssue 1-1-1: performance degradation due to network driven Rx beam switch e.g. TCI state change (Case 1)
Agreement on GTW (Jan.24):
· 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 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.
Issue 1-1-1A: Adding additional note considering different QCL-Type D: 
Candidate options:
· Option 1: If UE is scheduled to apply different QCL assumptions within a slot, additional performance degradation is expected within the slot
· Option 2: More clarification is needed.


On Issue 1-1-1, we support Option 1 because that the arriving timing of Scell could be earlier or later than the timing of PCell, where the performance degradation is not allowed. Then it would be a case that the timing of PCell is earlier than the timing of SCell and when UE switch the RX beams for the PCell than the interruption on the last symbol of SCell would occur. 
[bookmark: _Ref95491139]Observation 1: If the timing of PCell is earlier than the timing of SCell, interruption on the last symbol of SCell would occur. 
[bookmark: _Ref95491147]Proposal 1: Demodulation performance degradation is expected for the first or the last symbol of the slot in the SCells of the other band. (Option 1)

To our understanding the network driven Rx beam switch includes 2 cases and both need to be captured: 
· Case 1-1: TCI state switch, as specified in clause 8.10, TS38.133
· Case 1-2: Different QCL assumptions of symbols within a slot
On Issue 1-1-1A, we support the Option 1, because even there is no TCI state switch command to change the TCI state, if the “already configured” TCI states are different between symbols, as shown in the Figure 1, the performance degradation still occurs. For example, as shown in Figure 1, different Type-D TCI states are configured for the adjacent OFDM symbols, PDSCH (symbol#2) and TRS (symbol#3), then the symbol#2 reception on the other band (Band#1) will be interrupted when UE switches RX beams.  
[image: ]
Figure 1: Performance degradation on the Band#1 symbols when different type-D QCL are configured to the adjacent OFDM symbols within a slot.
[bookmark: _Ref95491141]Observation 2: Even there is no TCI state switch command to change the TCI state, if the “already configured” TCI states are different between symbols, the performance degradation still occurs.
[bookmark: _Ref95491151]Proposal 2: If UE is scheduled to apply different QCL assumptions within a slot, additional performance degradation is expected within the slot. (Option 1)


[bookmark: _Ref85812762][bookmark: _Ref92728126]Issue 1-1-2: performance degradation due to UE autonomous Rx beam switch (Case 2)
Candidate options: 
· Option 1: Adding a note to the corresponding MRTD table, same as in Issue 1-1-1.  
· Option 2: Do not define any explicit requirements on how often and how much performance degradation is expected unless it can be tested under specific conditions where the degradation can be accurately quantified. 
· Option 3: RAN4 to define UE requirement in terms of how often and/or where the performance degradation is allowed due to UE autonomous Rx beam switching, i.e. demodulation performance degradation is allowed in [Y]% of slots over [Z] ms, FFS on Y and Z. 

In case 2, the UE RX beams switch is autonomous, thus to restrict UE RX beam behavior within a specific timing gap could be not efficient and it may compromise UE performance and system performance, because the timing gap could not be predictable or determined. Thus reuse Option 1 as the approach in Case 1 is more straightforward for the simplicity. And we are open for Option 3, and in our view it can be tested in the way as interruption tests, e.g. counting ACK/NACK within a period.
[bookmark: _Ref92728137]Proposal 3: For the UE autonomous Rx beam switching, add a note as Option 1 is more preferred.
3 Summary
In this paper, the MRTD for CBM inter-band FR2 DL CA has been discussed. We have the following observations and proposals:
Observation 1: If the timing of PCell is earlier than the timing of SCell, interruption on the last symbol of SCell would occur.
Proposal 1: Demodulation performance degradation is expected for the first or the last symbol of the slot in the SCells of the other band. (Option 1)
Observation 2: Even there is no TCI state switch command to change the TCI state, if the “already configured” TCI states are different between symbols, the performance degradation still occurs.
Proposal 2: If UE is scheduled to apply different QCL assumptions within a slot, additional performance degradation is expected within the slot. (Option 1)
Proposal 3: For the UE autonomous Rx beam switching, add a note as Option 1 is more preferred.
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