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Introduction
In this contribution, we provide the discussion on the MRTD/MTTD requirements for FR1 intra-band non-contiguous EN-DC/NR-CA.
Discussion
[bookmark: OLE_LINK6][bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667][bookmark: OLE_LINK91]In current specification of TS 38.133, the maximum receive timing difference requirement for FR1 intra-band EN-DC/NCCA is defined as 3us and only applied in co-located deployment.
[bookmark: OLE_LINK85][bookmark: OLE_LINK84][bookmark: OLE_LINK81][bookmark: OLE_LINK82][bookmark: OLE_LINK87][bookmark: OLE_LINK90]In Rel-15, the initial allocated CA configurations for intra-band EN-DC/NR-CA are usually contiguous or adjacent CA/DC combinations. For intra-band contiguous EN-DC/NR-CA, the typical scenarios are co-located deployment. So, at the beginning stage of Rel-15 RAN4 achieved the agreement that only co-located deployment is applied for intra-band EN-DC/NR-CA. The RRM requirements for intra-band EN-DC/NR-CA in Rel-15 are defined under the assumption of co-located deployment.
[bookmark: OLE_LINK98][bookmark: OLE_LINK99][bookmark: OLE_LINK88][bookmark: OLE_LINK89]In Rel-16, more non-contiguous frequency blocks are allocated within the same band and these frequency blocks were allocated at different stages, which causes that the co-located deployment is not always available for all the intra-band EN-DC/NR-CA combinations. Besides, the BS TAE requirements for FR1 intra-band contiguous CA is defined as 260ns, while the BS TAE requirements for FR1 intra-band non-contiguous CA is defined as 3us. The purpose of relax TAE requirement for FR1 intra-band non-contiguous CA is to allow for distributed and separated transmission points (e.g. heterogenous deployments with different Radio Units connected to a common Digital Unit). The assumption of co-located deployment for FR1 intra-band non-contiguous CA/DC will seriously limit the availability of the service and where it can be provided.
[bookmark: OLE_LINK165]Hence, non-co-located deployments can be considered for FR1 intra-band non-contiguous EN-DC/NR-CA, and the corresponding MRTD requirements could be defined with considering non-zero propagation delay difference for non-co-located deployments. It is proposed to specify the MRTD/MTTD requirements for FR1 intra-band non-contiguous EN-DC/NR-CA in non-co-located deployment.
[bookmark: OLE_LINK167][bookmark: OLE_LINK166]Proposal 1: It is suggested that define the MRTD/MTTD requirements of FR1 intra-band non-contiguous EN-DC/NR-CA for non-co-located deployment.
[bookmark: OLE_LINK146][bookmark: OLE_LINK141]For non-co-located deployment, non-zero propagation delay difference shall be considered into MRTD requirement and >3us MRTD requirements need to be defined for FR1 intra-band non-contiguous CA/DC. It is usually assumed that FR1 intra-band non-contiguous CA/DC and FR1 inter-band CA/DC will have similar implementations, which means to be implemented with separate RF chains for each component carrier. The UE with separate FFT sizes shall be able to handle 33us maximum receive timing difference. However, in RAN4, the UE is also allowed to be implemented with single RF chain for intra-band CA/DC. When the receive timing difference exceeds the CP length, the demodulation performance degradation is allowed. When the transmit timing difference exceeds the CP length, the UE Tx performance degradation is allowed. The larger receive timing difference would lead the worse demodulation performance degradation. In considering of the worst implementation (i.e. single RF chain for intra-band CA/DC), RAN4 needs to study a proper propagation delay difference for FR1 intra-band non-contiguous CA/DC in non-co-located deployment. 
[bookmark: OLE_LINK93][bookmark: OLE_LINK144][bookmark: OLE_LINK145]In DAPS handover, the synchronous conditions for FR1 intra-band intra/inter-frequency DAPS handover are defined as MRTD=6us, which also consider both non-co-located deployment and single Rx chain implementation. So, the existing synchronous conditions of FR1 intra-band DAPS handover could be reused for FR1 intra-band non-contiguous CA/DC. Accordingly, the MTTD requirements can be defined as 7.6us for FR1 intra-band NCCA and 8.21us for FR1 intra-band EN-DC. Also the performance degradation needs to be allowed in non-co-located deployment.
[bookmark: OLE_LINK92][bookmark: OLE_LINK142]Proposal 2: For FR1 intra-band non-contiguous CA, 6us MRTD and 7.6us MTTD could be defined for non-co-located deployment, provided that performance degradation is allowed.
Proposal 3: For FR1 intra-band EN-DC, 6us MRTD and 8.21us MTTD could be defined for non-co-located deployment, provided that performance degradation is allowed.

Conclusions
This contribution provides the discussion on the MRTD/MTTD requirements for FR1 intra-band non-contiguous CA/DC. The following are provided:
Proposal 1: It is suggested that define the MRTD/MTTD requirements of FR1 intra-band non-contiguous EN-DC/NR-CA for non-co-located deployment.
Proposal 2: For FR1 intra-band non-contiguous CA, 6us MRTD and 7.6us MTTD could be defined for non-co-located deployment, provided that performance degradation is allowed.
Proposal 3: For FR1 intra-band EN-DC, 6us MRTD and 8.21us MTTD could be defined for non-co-located deployment, provided that performance degradation is allowed.
Based on the above proposals, the corresponding CR is provided in [1].
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