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1 Introduction
In this paper, our views on CBM MRTD requirement are provided, including the performance degradation due to the interruption caused by AGC adjustment and RX beam switch when MRTD is more than CP length. 
2 CBM MRTD requirement
In the last meeting, the MRTD for CBM UEs are discussed in the WF [1]. 

· Candidate options
· Option 1: MRTD shall not be larger than “CP length - UE Rx beam switch time - 2 x DL timing error” and the max SCS is 120kHz
· Option 2: MRTD of 3us for inter-band CA in FR2 under CBM with a note to stating if the MRTD exceed [TBD us or CP or CP/2] a performance degradation is expected for the first N symbols of the slot
· N is FFS
· FFS if degradation applies to each slot
· Example requirement:
Frequency Range of the pair of carriers
Maximum receive timing difference (µs) 
FR1
33
FR2
8 note1
FR2
3 note2
Between FR1 and FR2
25 
Note1:      This requirement applies to the UE capable of independent beam management for FR2 inter-band CA.
Note2:      This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [the cyclic prefix length of that SCS], demodulation performance degradation is expected for the first N symbols of the slot.
 
· Option 3: Introduce UE capability to support MRTD = [260ns] and/or MRTD = [3us]           
· Further study the candidate options and investigate at least the following open issues
· Impact of UE RX beam switching and AGC periodicity restrictions on the performance
· Candidate RRM requirements and performance impacts for the case of MRTD larger than “CP length - UE Rx beam switch time - 2 x DL timing error” and below 3us

In Option 1, since the UE RX beam switching and AGC tuning periodicity can be within CP, and thus the performance impact can be minimal. 
[bookmark: _Ref79078612]Observation 1: MRTD <= “CP length - UE Rx beam switch time - 2 x DL timing error” will have minimal performance impact.

However if MRTD larger than “CP length - UE Rx beam switch time - 2 x DL timing error”, the performance will be degraded and the DL symbols would be dropped due to either UE RX beam switching [2-4] or ACG tuning [5]. As shown in Figure 1, if CP region of 2 CCs are not overlapping, AGC gain adjustment and UE RX beam switching will interrupt the OFDM symbols for other data on-going CCs, and the corresponding symbols would be dropped. 
This interruption could occur very often, e.g. every slot, when the channel is changing, especially in FR2, because UE will need to perform AGC gain adjustment and UE RX beam switching frequently to adapt the channel. 
[bookmark: _Ref79078619]Observation 2: If MRTD > “CP length - UE Rx beam switch time - 2 x DL timing error”, interruption could be frequently when channel is changing in FR2. DL symbols could be dropped every slot. 

If the dropped symbols are control channel, than it will even have impact on the whole slot if the code rate is not sufficiently robust. 
[bookmark: _Ref79078623]Observation 3: Huge performance impact if the dropped symbols are carrying control channels. 
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Figure 1: Interruptions if MRTD is larger than “CP length - UE Rx beam switch time - 2 x DL timing error”

Regarding the Option 3 (UE capability), the MRTD = [3us] could be supported by UE which implemented different receiving paths for different bands. However, the technical benefit of CBM will be unclear, since UE can implement in IBM manner and it’s already supported in R16. 
[bookmark: _Ref79078626]Observation 4: Technical benefit is unclear for CBM over IBM if UE supports capability of MRTD = [3us].

Thus, to minimize performance impact, Option 1 is supported. The performance degradation for other options is proposed in Proposal 2.
[bookmark: _Ref61270220][bookmark: _Ref71548154][bookmark: _Ref79125579]Proposal 1: MRTD shall not be larger than “CP length - UE Rx beam switch time - 2 x DL timing error”. (Option 1)
[bookmark: _Ref79125585]Proposal 2: If MRTD > “CP length - UE Rx beam switch time - 2 x DL timing error”, DL symbols could be dropped every slot.
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: MRTD <= “CP length - UE Rx beam switch time - 2 x DL timing error” will have minimal performance impact.
Observation 2: If MRTD > “CP length - UE Rx beam switch time - 2 x DL timing error”, interruption could be frequently when channel is changing in FR2. DL symbols could be dropped every slot.
Observation 3: Huge performance impact if the dropped symbols are carrying control channels.
Observation 4: Technical benefit is unclear for CBM over IBM if UE supports capability of MRTD = [3us].
Proposal 1: MRTD shall not be larger than “CP length - UE Rx beam switch time - 2 x DL timing error”. (Option 1)
Proposal 2: If MRTD > “CP length - UE Rx beam switch time - 2 x DL timing error”, DL symbols could be dropped every slot.
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