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Introduction
In RAN4#95-e meeting, RAN4 discussed the impacts of multi-TRxP transmission on MRTD/MTTD requirements for intra-band EN-DC and intra-band CA scenarios. The following two aspects need to studied:
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]FFS whether or not “co-located deployment” in intra-band EN-DC and intra-band FR1 CA MRTD requirement needs to be revised to enable multi-TRxP transmission on NR cells. 
· FFS the reference timing of each multi-TRxP enabled carrier to find MRTD/MTTD in EN-DC scenarios.
Discussion
[bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667][bookmark: OLE_LINK32][bookmark: OLE_LINK24][bookmark: OLE_LINK26][bookmark: OLE_LINK41][bookmark: OLE_LINK42]In TS38.133, the existing MRTD/MTTD requirements for intra-band EN-DC/CA are applicable only in co-located deployment. It requires UE to be able to handle 3us maximum receive timing difference between slot boundaries of two serving cells. The UE determines the slot boundary of a NR cell based on the first or strongest detected path (in time) of the corresponding downlink frame from this NR cell. Even without multi-TRxP transmission, the received signals of a NR cell are transmitted with multiple paths by different propagation delays. So, under the limitation of <3us timing difference between two serving cells, the UE should be able to handle the NR signals with a certain delay spread resulted by multi-path channel.
For NR multi-TRxP transmission, the TRxPs of a NR cell can be geographically separated, resulting in different transmission path from different TRxPs to the UE. According to RAN1 agreements, it is assumed that the receive timing difference between two TRxPs is within one CP length, which allows UE to receive signals from two TRxPs with single or multiple FFT windows. The signals from different TRxPs are similar to those from different propagation paths, and the timing difference between two TRxPs can be considered as the multi-path delay spread. The receive timing difference between two serving cells would be still very small by restricting that at least one TRP of serving cells need to be co-located. So, the applicable condition of co-located deployment is still required in MRTD/MTTD requirements for intra-band EN-DC/CA. For intra-band EN-DC, co-located deployment requires that LTE PCell needs to be co-located with one TRP of NR PSCell. For intra-band CA, co-located deployment requires that serving cell without multi-TRxP transmission needs to be co-located with one TRP of serving cell with multi-TRxP transmission, or requires that two serving cells with multi-TRxP transmission have co-located TRxPs.
Proposal 1: For multi-TRxP transmissions, it is suggested to keep the co-located deployment limitation in existing MRTD/MTTD requirements for intra-band EN-DC or CA, which could still restrict the timing difference between two CCs within a small value.
The UE at least shall be able to perform downlink timing tracking based on SSB resources. If a CSI-RS resource is configured as TRS, then the UE could perform downlink timing tracking based on this CSI-RS resource. However, the UE could not identify the TRxP from which the SSB resource or the CSI-RS resource configured as TRS is transmitted. How to transmit SSB or CSI-RS resource on the TRxP(s) for the purpose of downlink timing tracking is determined by the network. The network could configure the SSB or CSI-RS resource transmitted on co-located TRxP as TRS for timing tracking, which ensures to meet the MRTD requirements for intra-band EN-DC/CA. Hence, we suggest not to specify how UE to determine the reference timing of which TRxP is used for defining MRTD/MTTD requirements.
Proposal 2: For multi-TRxP transmissions, it is suggested not to specify how UE to determine the reference timing of which TRxP is used for defining MRTD/MTTD requirements in intra-band EN-DC/CA.
Conclusions
This contribution provides our analysis on the impacts of multi-TRP transmission on MRTD/MTTD requirements for intra-band EN-DC/CA. The following are provided:
Proposal 1: For multi-TRxP transmissions, it is suggested to keep the co-located deployment limitation in existing MRTD/MTTD requirements for intra-band EN-DC or CA, which could still restrict the timing difference between two CCs within a small value.
Proposal 2: For multi-TRxP transmissions, it is suggested not to specify how UE to determine the reference timing of which TRxP is used for defining MRTD/MTTD requirements in intra-band EN-DC/CA.
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