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In this paper, we provide our view on the remained issue of MRTD requirements for FR2 inter-band DL CA based on CBM. 
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Based on the WF[1], how to specify performance degradation is still open. The highlighted issue 1-1-1, 1-1-2, and 1-1-3 are related as below.
	MRTD related requirements for CBM
· Issue 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.
· Issue 1-1-1B: Adding additional note if both bands are configured with BM-RSs: 
· Agreements:
· With the agreements on Issue 1-2-3A, this Issue 1-1-1B is not valid and will not be discussed. 
· 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. 
· Issue 1-1-3: Solutions to reduce/avoid performance degradation 
· Candidate options: 
· Option 1: Do not consider any network-controlled performance degradation mitigation technique to cope with RTD equal to or greater than [X]. 
· Option 2: Do Rx beam switch in slot boundary in one CC which is received later to reduce performance degradation when receiving time difference exceeds X. 
· Option 3: The UE beam switch can if no gaps exist be allowed at symbol occasions assigned by the network, where occasions with a max period of [Y] will be guaranteed. 




For Issue 1-1-1 and Issue 1-1-2, we prefer a unified requirement for network driven Rx beam switch and UE autonomous Rx beam switch. For the unified requirement, option 1 or option 2 in Issue 1-1-1 is fine as a note to be added. 
Proposal 1: Specify a unified requirement for performance degradation regardless of Rx beam switch and UE autonomous Rx beam switch.  

For Issue 1-1-3, Option 2 is preferred. For option 3, it is not clear about how the network can know the time to be switched. Even network knows it, latency can occur. Therefore, it cannot guarantee reducing/avoiding performance degradation.
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Proposal 2: Do Rx beam switching in slot boundary in one CC which is received later to reduce performance degradation when receiving time difference exceeds X.

For X value, Table 2.1 summarizes it.
· X = CP length – UE Rx beam switch time – 2 x DL timing error

Table 2.1: X value in MRTD of 3us for CBM based inter-band DL CA
	SCS of SSB signals(kHz)
	SCS of Data (kHz)
	CP length  (ns)
	UE Rx beam switch time (ns)
	2xDL Timing Error (ns)
	X (ns) 

	120
	60
	1170
	Y
	36
	1170-(Y+36)

	
	120
	570
	Y
	36
	570-(Y+36)

	240
	60
	1170
	Y
	18
	1170-(Y+18)

	
	120
	570
	Y
	18
	570-(Y+18)



As seen in Table 2.1, the difference of 2xDL Timing error between SSB SCS 120kHz and 240kHz is 18ns. And, UE Rx beam switch time (Y) is under discussion in RF session with 50ns~200ns. 
If there is no agreement on Y from RF session, we propose to consider Table 2.2 assuming 200ns for both Y+36 and Y+18 for simplicity. 
Table 2.2: X value for CBM based inter-band DL CA
	Frequency Range
	SCS of SSB signals(kHz)
	SCS of Data (kHz)
	X value  (ns)

	FR2
	120
	60
	970

	
	
	120
	370

	
	240
	60
	970

	
	
	120
	370



Proposal 3: If no agreement on UE Rx beam switch time, consider 200ns for UE Rx beam switch time + 2 x DL timing error for both SCSs of SSB.

Conclusion
In this contribution, we provided our view on the remained issue related to MRTD and proposed as follows.

Proposal 1: Specify a unified requirement for performance degradation regardless of Rx beam switch and UE autonomous Rx beam switch.  

Proposal 2: Do Rx beam switching in slot boundary in one CC which is received later to reduce performance degradation when receiving time difference exceeds X.

Proposal 3: If no agreement on UE Rx beam switch time, consider 200ns for UE Rx beam switch time + 2 x DL timing error for both SCSs of SSB.
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