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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], some issues related to MRTD are still open with multiple options. The issues are captured as below.
	MRTD requirements for CBM
· Issue 1-1-1: value of X below which performance degradation is NOT expected 
· X = CP length – UE Rx beam switch time – 2 x DL timing error
· Issue 1-1-1B: Assumed UE Rx beam switch time:
· Option 1: UE Rx beam switch time is less than 10ns (Nokia)
· Option 2: UE Rx beam switch time is 58ns (Ericsson)
· Option 3: (UE Rx beam switch time + 2 x DL timing error) is 200ns (Huawei)
· Option 4: UE Rx beam switch time is 200ns (Qualcomm, MTK, LG)
· Agreements on GTW (Nov. 9):
· Session chair: Further get feedback from the RF session on UE Rx beam switch time for FR2-1.
· Issue 1-1-1C: DL timing error assumption 
· “DL timing error” is 18ns and 9ns for SSB SCS of 120kHz and 240kHz, respectively
· Issue 1-1-2: performance degradation when receive time difference exceeds [X]us
· Tentative agreements on GTW (Nov.9)
· Performance degradation and solutions when receive time difference exceeds [X] is FFS for the following 2 cases 
· Case 1: network driven Rx beam switch i.e. TCI state change
· Case 2: UE autonomous Rx beam switch
· Issue 1-1-3: Solutions to reduce/avoid performance degradation 
· Candidate options: 
· Option 1: Introduce network scheduled/controlled time instances for UE Rx beam change (Intel, Ericsson)
· If the proposed mechanism is not supported and the receive time difference is equal or higher than X, then the performance degradation can be expected on any symbol of the SCell. (Intel)
· Option 2: Do not define solutions. Rx beam switching is fully controlled by UE (Apple, Vivo, OPPO, Huawei, Mediatek, Qualcomm)
· Option 3: Do Rx beam switch in slot boundary in one CC which is received later to reduce performance degradation. (LG)
· Option 4: UE performs autonomous Rx beam switching associated with UL-to-DL switching in order to reducing performance degradation (Huawei, Ericsson)




For X value, it can be summarized as seen in Table 2.1.
· 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, compared to CP length, the difference of 18ns between Y+36 and Y+18 is small. And, Y is on discussion in RF session with 50ns~200ns. For minimum requirement, we propose 200ns for both Y+36 and Y+18 considering them. Table 2.2 shows X value based on the 200ns.
Table 2.2: X value for CBM based inter-band DL CA
	Frequency Range
	SCS of Data (kHz)
	X value  (ns)

	FR2
	60
	970

	
	120
	370



Proposal 1: Considering 200ns for UE Rx beam switch time + 2 x DL timing error, define X as Table 2.2.

For solution to reduce/avoid performance degradation when receiving time difference exceeds [X] ns, there were 4 candidate options. 
· Option 1: Introduce network scheduled/controlled time instances for UE Rx beam change 
· Option 2: Do not define solutions. Rx beam switching is fully controlled by UE
· Option 3: Do Rx beam switch in slot boundary in one CC which is received later to reduce performance degradation. 
· Option 4: UE performs autonomous Rx beam switching associated with UL-to-DL switching in order to reduce performance degradation
For option 1, it is unclear how network to know UE Rx beam change. Even network can know it, it requires additional time. 
For option 2, if a general solution can be applied, the solution needs to be noted because Rx beam switching is controlled by UE. 
For option 3, it can be a general solution as mentioned in [2]. 
For option 4, it is not a general solution. It cannot cover the case that Rx beam direction is changed during DL-DL operation.
As a result, we propose option 3.

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. (Option 3)

Conclusion
In this contribution, we provided our view on X value and solution how to reduce performance degradation when received time difference exceeds X. The related proposals are as follows.

Proposal 1: Considering 200ns for UE Rx beam switch time + 2 x DL timing error, define X as Table 2.2.
Table 2.2: X value for CBM based inter-band DL CA
	Frequency Range
	SCS of Data (kHz)
	X value  (ns)

	FR2
	60
	970

	
	120
	370




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. (Option 3)
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