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1. Introduction
In Rel-16, no agreements were made on MRTD for FR2 inter-band DL CA. In this contribution, MRTD for FR2 inter-band CA is further discussed.
2. MRTD for common beam management
Common beam management is assumed for FR2 intra-band CA since Rel-15. In this section, the assumptions of CBM and the related RRM requirements impacts are summarized. 
All RRM requirements for intra-band FR2 are defined based on the assumption of CBM, which is defined in 3.6.3, TS38.133 as
3.6.3 Applicability for intra-band FR2 
For the requirements in RRC connected state specified in this version of the specification, UE shall assume that the transmitted signals from the serving cells should have the same downlink spatial domain transmission filter on one OFDM symbol in the same band in FR2. Otherwise, the UE is not supposed to satisfy any requirements for SCell. 
This assumption in section 3.6.3 consists of multiple important information for CBM, which includes
1. Same Tx beam is assumed for all CC during one OFDM symbol across all CCs
2. Symbol level alignment is assumed across all CC 
If symbol boundary is not aligned with CP, one OFDM symbol from one CC will be partially overlapped with two OFDM symbols from the other CC, as illustrated in Figure 1. Rx beam switch will happen in the middle of OFDM symbols for some CCs and the corresponding symbols will be interrupted. Since Rx beam switching is UE’s decision, NW will have no information which symbols are interrupted. In the worst case, UE will be failed to receive the whole slot where one or more than one symbols are interrupted.  
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Figure 1: Rx beam switch when MRTD is more than CP length
Observation 1: For FR2 intra-band CA, symbol level alignment within CP length is essential to guarantee the same downlink spatial domain transmission filter on one OFDM symbol.
With this assumption, the follow RRM requirements are specified
· In section 8.3.2 TS38.133, all FR2 being activated SCell can be considered as known cell if there is at least one active serving cell on that FR2 band
Typically, a cell can be defined as known cell only if the corresponding measurement is reported not long time ago such that the related timing and spatial information can still be assumed up to date. Otherwise, time and spatial tracking is needed. The aforementioned RRM requirement suggest that fine timing and spatial information from one CC can be directly used by the other CC when common beam management is assumed. 
Observation 2: FR2 SCell activation requirements for intra-band CA suggests that when common beam management is assumed, fine timing and spatial information from one CC can be directly re-used by the other CC. This again makes it important that symbol level alignment should be with CP length.
The other related RRM requirements where L1 or L3 measurement on one CC can be reused for the other CCs include L3-RSRP/RSRQ, CBD, BFD etc. 
Observation 3: For CBM based FR2 intra-band CA, L1 and L3 measurements on one CC can be reused for all the other CC. That implies the same Tx and Rx beams used across all CCs per OFDM symbol.  
As defined in FR2 intra-band CA, CBM in FR2 inter-band CA should be also based on the assumption that the same Tx and Rx beams used across all CCs per OFDM symbol. That means UE shall assume that the transmitted signals from the serving cells should have the same downlink spatial domain transmission filter on one OFDM symbol in all CCs. To guarantee the same DL spatial domain transmission filter, the common beam management is only viable when the gNB for all CC are collocated and all CC should be aligned in slot level with MRTD less than CP. If different SCS is configured for different CC, the CP length of the largest SCS is considered. Meanwhile, it should be assumed as the baseline that single Rx antenna array at UE is shared by all CC.  
Proposal 1: In case of common beam management, it is assumed that gNB for all CC are collocated.  
Proposal 2: It is proposed to reuse FR2 intra-band CA MRTD, i.e. 260ns for the MRTD of FR2 inter-band CA in case of common beam management.
3. Conclusion
In this contribution, MRTD for FR2 inter-band CA is further studied and it is observed that
Observation 1: For FR2 intra-band CA, symbol level alignment within CP length is essential to guarantee the same downlink spatial domain transmission filter on one OFDM symbol.
Observation 2: FR2 SCell activation requirements for intra-band CA suggests that when common beam management is assumed, fine timing and spatial information from one CC can be directly re-used by the other CC. This again makes it important that symbol level alignment should be with CP length.
Observation 3: For CBM based FR2 intra-band CA, L1 and L3 measurements on one CC can be reused for all the other CC. That implies the same Tx and Rx beams used across all CCs per OFDM symbol.  
Based on this, it is proposed that 
Proposal 1: In case of common beam management, it is assumed that gNB for all CC are collocated.
Proposal 2: It is proposed to reuse FR2 intra-band CA MRTD, i.e. 260ns for the MRTD of FR2 inter-band CA in case of common beam management.
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