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Introduction
In last RAN4 meeting, the MRTD requirement for FR2 inter-band CA has been discussed, the progress has been achieved as follows:
	Agreement: MRTD for CBM is FFS
· At least 260ns is feasible from UE perspective
· At least 3us MRTD is feasible from network perspective for co-located deployments
· Further study feasibility to support up to 3us MRTD from UE perspective under assumption of co-located deployment in terms of impact on performance (e.g. possible scheduling restrictions) 
· Option 1: complete this work by Rel-16. If not consensus can be reached by RAN4#96e, do not define CBM RRM requirements in Rel-16
· Option 2: continue discussing this in Rel-17. No CBM RRM requirements in Rel-16 are defined.
· If no consensus can be made to define MRTD value for CBM and the study on the feasibility to support up to 3us MRTD by RAN4#96e, no CBM RRM requirements in Rel-16 are defined
Agreement: 8us MRTD is defined for IBM based FR2 inter-band CA


In this contribution, we will provide further discussion on FR2 inter-band CA MRTD requirement for CBM UE.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]RAN4 has agreed to define 8us MRTD for IBM based FR2 inter-band CA. 8us MRTD is equal to 3us BS TAE plus 5us properly propagation delay. For CBM based FR2 inter-band CA, the MRTD requirements is still FFS. 260ns MRTD and 3us MRTD were proposed under the assumption of co-located deployments. 
If 260ns MRTD was defined for CBM UE, then it requires 260ns BS TAE, which means that IBM UE and CBM UE require different BS TAE requirements. Support of CBM or IBM is a per-band pair UE capability. However, for a certain band pair, there is only one BS TAE capability. In order to support both IBM UE and CBM UE, it requires the network need to satisfy the stricter BS TAE requirement for each FR2 band pair. Generally speaking, the indication of UE capabilities provides the guideline of network configuration, which should not limit the BS capability. Currently, BS TAE for FR2 intra-band CA is defined as 260ns, which is based on the assumption of single-AAU BS implementation. For multiple-AAU implementation, the network only could achieve 3us BS TAE. 
For 3us BS TAE, it allows the network to upgrade the FR2 intra-band CA deployment into FR2 inter-band CA deployment by multiple-AAU implementation, i.e. using separate AAUs for different FR2 bands. When a new FR2 band needs to be added for new CA band combination in future, then the network can upgrade the current BS device by adding another AAU for the new FR2 band. But 260ns BS TAE limits the BS implementation to single-AAU. It means that the BS implementation for FR2 inter-band CA is not backward compatible with the implementation for FR2 intra-band CA deployment. The network needs to use new AAU for FR2 inter-band CA to instead of the AAU for FR2 intra-band CA. Similarly, 260ns BS TAE requires the network using new AAU implementation to replace old AAU implementation for new FR2 CA band combination. 260ns BS TAE requirements for FR2 inter-band CA lead the BS implementation is neither backward compatible nor forward compatible.
Observation 1: 260ns MRTD for CBM UE would require 260ns BS TAE for FR2 inter-band CA, which results in BS implementations that are neither backward compatible with current FR2 intra-band CA nor forward compatible with new FR2 CA band combinations in future.
It is assumed that CBM UE only could simultaneously receive signals on different CCs from same beam direction. In FR2, 3us timing difference between two CCs will be longer than the CP length. As shown in Figure 1, assuming that the receiving timing difference between two CCs exceeds the CP length, there would be an interruption on CC#1 if UE performs Rx beam switching within CP duration on CC#2.
[image: ]
Figure 1: UE Rx beam switching for CBM based FR2 inter-band CA
[bookmark: OLE_LINK29]The interruption time due to UE beam switching may result in performance degradation on CC#1. Generally, it is assumed that UE beam switching period will be a very short time, e.g. no longer than 100ns. RAN4 need to study whether the performance degradation due to short UE beam switching period is acceptable. If the performance degradation is not acceptable, we suggest not to define the RRM requirements for CBM UE.
Proposal 1: If the interruption due to UE beam switching is not acceptable for CBM UE, we suggest not to define RRM requirements for CBM based FR2 inter-band CA in Rel-16.

[bookmark: _GoBack]Conclusions
This contribution provides our analysis on MRTD requirements for FR2 inter-band CA in Rel-16. The following are provided:
Observation 1: 260ns MRTD for CBM UE would require 260ns BS TAE for FR2 inter-band CA, which results in BS implementations that are neither backward compatible with current FR2 intra-band CA nor forward compatible with new FR2 CA band combinations in future.
Proposal 1: If the interruption due to UE beam switching is not acceptable for CBM UE, we suggest not to define RRM requirements for CBM based FR2 inter-band CA in Rel-16.
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