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Introduction
The discussion on MRTD value definition for CBM UEs continues since Rel-16 and two main options were on the table: MRTD < 260ns and MRTD = 3us. The former one is challenging from the network perspective because of the operators’ deployment plans and BS implementation difficulties. The drawback of the latter one 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. During the RAN4 #99 the following was noted in the WF [1]:
	· Issue 1-1-4: Performance degradation due to Rx beam switching  
FFS:
· Option 1: UE can switch RX beams without major performance degradation even if MRTD is larger than CP length (NEC, Huawei, Ericsson, ZTE)
· Option 2: Any timing impacts should be identified and should need to be accounted in the UE requirements (OPPO, Nokia, Vivo, Qualcomm, Vivo).
· Option 3: The performance degradation is significant and unacceptable (Xiaomi, Vivo, Mediatek, Qualcomm, LG, OPPO, Intel). 
· Option 4: RAN4 needs to identify the scenarios where UE Rx beam switching is needed and study whether there have performance impacts due to Rx beam switching for each scenario. (Huawei)
· Option 5: RAN4 should evaluate on the feasibility of UE to perform Rx beam switch within the DL2UL guard period for CBM capable UE in inter-band CA (Nokia)


In this paper we provide our views on possible ways to reduce performance degradation for MRTD=3us
Discussion
We share the view that the performance degradation due to Rx beam switching under assumption of MRTD=3us can be significant and unacceptable. The RX beam switching is unpredictable and in the extreme case it can happen after each slot. Assuming that PDCCH is carried in the first symbol, which can be missed due to beam switch in CBM, that will lead to severe upper bound of performance degradation.
Observation 1: We can not guarantee absence of major performance degradation due to CBM UE Rx beam switch if MRTD is equal to 3us
The most straightforward way to ensure that the symbol is not lost is to specify scheduling restrictions for the moments when the UE will switch its beam. The main problem is that Network is not aware of that moments, UE can switch its beam anytime. In this case the negotiation between UE and Network is required.
To have awareness of the UE beam switching moments and apply the scheduling restrictions accordingly Network can allocate the certain time intervals for UE to switch its beam. The UE will be allowed to change its beam only during these intervals. 
Proposal 1: For FR2 inter-band CA with CBM introduce the scheduled gaps for UE to switch its beam. Network informs UE about the exact timing locations of these gaps (offset and periodicity).
Proposal 2: Scheduling restrictions on SCell (or both PCell and SCell) are applied during beam switching gap.
Since different UEs may have different demands based on the use case or implementation specificity, UE should inform Network about the required beam switch periodicity, so that Network could take it into account while scheduling the gaps.
Proposal 3: The beam switching gaps can be scheduled based on UE feedback on the preferable beam switch periodicity
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Observation 2: Similar issue can be observed in NR ext. to 71GHz WI, where new SCSs have very short CP which may not be enough for device to switch its beam. The approach of scheduled beam switching gap can be reused there
Conclusion
In this paper we discussed possible ways to reduce performance degradation for MRTD=3us. The following proposals were made:
Observation 1: We can not guarantee absence of major performance degradation due to CBM UE Rx beam switch if MRTD is equal to 3us
Proposal 1: For FR2 inter-band CA with CBM introduce the scheduled gaps for UE to switch its beam. Network informs UE about the exact timing locations of these gaps (offset and periodicity).
Proposal 2: Scheduling restrictions on SCell (or both PCell and SCell) are applied during beam switching gap.
Proposal 3: The beam switching gaps can be scheduled based on UE feedback on the preferable beam switch periodicity
Observation 2: Similar issue can be observed in NR ext. to 71GHz WI, where new SCSs have very short CP which may not be enough for device to switch its beam. The approach of scheduled beam switching gap can be reused there
References
[1] R4-2108037, WF on RRM requirements for FR2 Inter-band DL CA and UL CA, Nokia, Nokia Shanghai Bell, RAN4 #99, 19 – 27 May 2021
[2] R4-2114189, Discussion on general aspects for NR 52.6 – 71 GHz RRM, Intel, RAN4 #100, Aug 2021.




3/4
