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Introduction
In last RAN4 meeting, the MRTD requirements for intra-band non-contiguous CA and no conclusion was achieved. In this contribution, we will provide our considerations on this issue.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]The MRTD for NR CA equals to the propagation delay difference plus BS time alignment error (TAE). In NR, since only co-located deployment is considered for NR intra-band CA, it is assumed that the propagations for all the CCs in the same band are the same and the propagation delay difference is assumed to be zero. So, the MRTD for NR intra-band CA shall equal to the maximum value of BS TAE. In TS 38.104, BS TAE for NR intra-band non-contiguous CA is defined as up to 3us. Hence, the existing MRTD requirements for NR intra-band non-contiguous CA is also defined as 3us.
In LTE, the maximum aggregated channel bandwidth will not exceed 100MHz. In NR, the maximum aggregated channel bandwidth for intra-band non-contiguous CA will be up to 1600MHz. The required CA capacity for NR base station in FR2 is much larger than that for LTE base station. The hardware architecture design of the NR base station may be different with LTE base station and more complicated. It will cause cost to require NR base station to achieve the TAE requirements for LTE CA. So, it cannot assume that BS TAE defined in LTE CA is still achievable for NR CA. It is undeniable that the base station TAE will be different under different base station capabilities. The TAE requirements defined in TS38.104 are minimum requirement that shall allow different base station capabilities. Furthermore, the TAE requirement for NR intra-band non-contiguous CA has been defined as 3us since March 2018. To tighten the requirements being agreed one year ago may not be backward compatible with the existing BS implementation.
Observation 1: For intra-band non-contiguous CA, to tighten the existing MRTD requirements may not be backward compatible with the existing BS implementation.
Propose 1: Unless it would cause fundamental issue, it is suggested not to tighten the existing MRTD requirements.
In FR1, 3us MRTD is approximate to half CP length for SCS=15kHz, one CP length for SCS=30kHz and 1/6 symbol length for SCS=60kHz. In LTE, the MRTD for intra-band non-contiguous CA is defined as 30.26us, which is approximate to half symbol length. The MRTD requirement of 3us is much shorter than the half symbol length. Besides, for intra-band non-contiguous CA, the component carriers is assumed to have multiple (RF+FFT+baseband), which is not strict timing dependencies. UE shall also be capable of handling 3us MRTD for intra-band non-contiguous CA in FR1. Hence, there is no strong motivation for strict TAE and MRTD requirements.
In FR2, the impacts of f UE Rx beam switch under intra-band CA has been discussed. The receive timing difference between CCs will impact on the interruption requirements due to UE Rx beam switch.
If the beam switching time is assumed as half CP length, then the symbol timing for two CCs at beam switching can be shown in Figure 1 and Figure 2 respectively for the cases of receiving timing difference less than half CP and larger than half CP.


Figure 1: Example for beam switching (timing difference < half CP)
When the receiving timing difference between two CCs is less than half CP, there is no interruption when UE switches its Rx beam.


Figure 2: Example for beam switching (timing difference > half CP)
When the receiving timing difference between two CCs is larger than half CP, there is an interruption of up to 1 symbol when UE switches its Rx beam. In FR2, UE may frequently perform Rx beam switching, e.g., beam sweeping on SSB symbols, beam sweeping on CSI-RS resources with ‘repetition=on’ and beam switching in response to active TCI-state change. The interruptions due to 3us MRTD/TAE may impact the system performance. Hence, it is suggested to that the TAE requirements for intra-band non-contiguous CA in FR2 reuse the TAE requirements for intra-band contiguous CA (i.e. TAE=260ns).
Based on the above analysis, the followings are suggested:
Proposal 2: For NR intra-band non-contiguous CA in FR1, it is suggested to keep the existing MRTD requirements.
Proposal 3: For NR intra-band non-contiguous CA in FR2, it is suggested to strict the MRTD requirement as 260ns.
Conclusions
This contribution provide analysis on MRTD requirements for intra-band non-contiguous CA, and the followings are provided.
Observation 1: For intra-band non-contiguous CA, to tighten the existing MRTD requirements may not be backward compatible with the existing BS implementation.
Propose 1: Unless it would cause fundamental issue, it is suggested not to tighten the existing MRTD requirements.
Proposal 2: For NR intra-band non-contiguous CA in FR1, it is suggested to keep the existing MRTD requirements.
Proposal 3: For NR intra-band non-contiguous CA in FR2, it is suggested to strict the MRTD requirement as 260ns.
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