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1 	Introduction
In R15, colocation of CA cells is always assumed for FR1 and FR2 intra-band CA. However, for FR1 intra-band CA, the colocation assumption is no longer hold, if multiple TRPs for a cell is deployed in R16. As a result, we suggest to study the intra-band MRTD requirement with multiple TRPs for FR1 in RAN4. 
As for FR2 intra-band CA, multiple TRPs per Cell is hard to be applied because single Rx beam is still assumed for UE to receive the signals from different CCs at a time. In other words, the colocation assumption still holds for FR2 intra-band CA.
2 Discussion
In the CA configuration, UE may receive data with different arrived timings from different CCs. In order to achieve a successful transmission between NW and UE, Maximum Receive Timing Difference (MRTD) is introduced. Additionally, requirements on MRTD are defined for various scenario for multiple CC. E.g. intra-band, inter-band, EN-DC, NE-DC, TDD-FDD or FDD-FDD. 
MRTD consists of Timing alignment error (TAE) and propagation delay. TAE is caused by RF module mismatch from BS station and it is defined in TS 38.104 specification as follows.
	6.5.3.2 Minimum requirement for BS type 1-C and BS type 1-H
For MIMO transmission, at each carrier frequency, TAE shall not exceed 65 ns.
For intra-band contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 260ns.
For intra-band non-contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 3µs.
For inter-band carrier aggregation, with or without MIMO, TAE shall not exceed 3µs.
The time alignment error requirements for NB-IoT are specified in TS 36.104 [13] clause 6.5.3.



As illustrated in Fig.1, for FR1, at BS side two signals are transmitted from different CCs and timing difference is only caused by TAE before starting transmission from BS. When signals transmit over channel, the time difference between two signals could be increased if the propagation delay of the two signals are different. Thus, impact caused by the propagation delay should also be considered in MRTD at the UE side.
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Fig.1 The example for MRTD


In R15, FR1 intra-band MRTD requirement does not consider the impact caused by propagation delay difference because it assumed single TRP per cell and these CA cells are always assumed colocation for a band shown as Fig.2
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Fig.2 Illustrated single TRP per cell in R15 

However, in R16 FR1, multiple TRP per Cell is supported, thus these CA cells are no longer co-located in one band because the experienced channel and the corresponding propagation delay may be different as shown in Fig.3 .
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Fig.3 Illustrated multiple TRPs per cell in R16 
As a result, the MRTD requirement for intra-band CA with multiple TRPs for one Cell shall be further discussed in RAN4 for FR1.
Proposal 1: The MRTD requirement in FR1 for intra-band CA with multiple TRPs shall be further studied in RAN4.
3 Summary
In this paper, the discussion of MRTD for multiple TRPs is provided. We have the following proposal:
Proposal 1: The MRTD requirement in FR1 for intra-band CA with multiple TRPs shall be further studied in RAN4.
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