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Introduction
During the RAN4 #100-e the MRTD requirement for CBM UEs was agreed to be 3us. The drawback of such value is that 3us is larger than cyclic prefix (CP) length what will lead to symbol miss in case of CBM – changing beam withing CP in CC1 causes changing beam outside of CP in CC2 corrupting the symbol. The following FFS issues were captured in the WF [1]
	Agreement
· MRTD for inter-band CA in FR2 under CBM is 3us
· For the receive time difference below X us no performance degradation is expected
· [bookmark: _Hlk85463496]For the receive time difference equal or higher than X us a performance degradation is allowed
Open Issues:
· Issue 1-1-2a: the performance degradation including affected symbols, slots
· Issue 1-1-2b: Solutions to reduce performance degradation and whether and how to introduce restrictions for UE Rx beam change
· Issue 1-1-2c: value of X


In this paper we provide our views on the FFS issues
Discussion
As it was mentioned during the previous meetings by many companies, the performance degradation is unpredictable due to autonomous Rx beam switching and possible miss of PDCCH or front loaded DMRS. 
The proposals to add a note which says that performance degradation is expected for the first or the last OFDM symbol of the slot is not preferred. Assuming that PDCCH is carried in the first slot, its corruption may lead to the whole slot miss which means the severe performance degradation. Moreover, in general, beam switching may happen not only at the slot boundary but somewhere in the middle of the slot, so not only first or last symbol can be affected. 
We prefer RAN4 to provide the mechanism for the system to avoid this degradation. Thus, we propose to remove uncertainty caused by the UE autonomy at its Rx beam switching. The use of network scheduled/controlled instances for UE Rx beam change can be a solution.
To have awareness of the UE beam switching moments and apply the scheduling restrictions accordingly Network can allocate the certain time instances for UE to switch its beam. The UE will be allowed to change its beam only during these intervals. 
Proposal 1: RAN4 to introduce the mechanism of the network-controlled UE Rx beam switching which consists of the following steps:
1. UE informs network about its capability to support network-controlled UE beam switch, and about the preferred beam switching periodicity
2. Following the information received from UE, Network allocates the time instances for UE to switch its Rx beam 
Network informs UE about the exact timing locations of these instances. 
Network applies scheduling restrictions on SCell (or both PCell and SCell) during the duration of these instances.
3. UE can switch its Rx beam during the scheduled instances 
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.
To calculate the value of X we need to consider the part of the CP left for beam switching and twice the error in UE DL timing estimation considering positive and negative error for PCell and SCell
Proposal 2: 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.
Proposal 3: The value of X can be derived as follows: CP length – UE Rx beam switch time – 2 x DL timing error
Conclusion
In this paper we discussed the open issues related to MRTD requirements definition for CBM UEs. The following proposals were made:
Proposal 1: RAN4 to introduce the mechanism of the network-controlled UE Rx beam switching which consists of the following steps:
1. UE informs network about its capability to support network-controlled UE beam switch, and about the preferred beam switching periodicity
2. Following the information received from UE, Network allocates the time instances for UE to switch its Rx beam 
Network informs UE about the exact timing locations of these instances. 
Network applies scheduling restrictions on SCell (or both PCell and SCell) during the duration of these instances.
3. UE can switch its Rx beam during the scheduled instances 
Proposal 2: 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.
Proposal 3: The value of X can be derived as follows: CP length – UE Rx beam switch time – 2 x DL timing error
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