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Introduction
In this paper, we present our view on the maximum reception timing difference for support of simultaneous receptions from two TRPs.
Discussion
As there can be a UE using intra-module beam splitting for simultaneous Rx beamforming, intra-module interruptions upon UE Rx beam switch on one of the two beams within OFDM symbol (outside CP) should be taken into account in defining maximum reception timing difference (MRTD) between two TRPs. Besides, considering TRP for UL transmissions can be dynamically selected in mTRP, the MRTD should not properly restricted even for UL reception from mTRP perspective because UE will advance UL transmissions based on one common TA which can be with respect to one of the two TRPs.
Observation 1: Dual Rx beam based simultaneous DL and selective UL supports for mTRP will suffer if MRTD is not properly limited.

One of the obvious concerns from NW side can be a coverage restriction of the mTRP based simultaneous reception feature. In order to analyze the impact of MRTD on the coverage, we evaluated the coverage gap depending on MRTD and TAE.
In the existing FR2 TAE requirements on gNB are summarized below:
· TAE requirements:
· For CA:
· intra-band contiguous CA: 260ns
· intra-band non-contiguous CA: 3us
· inter-band CA :3us
· For MIMO:
· 65ns

As can be seen from the TAE requirements, TAE between MIMO antenna ports cannot be always zero even for a single gNB deployment, which means UE reception timing difference from geographically distributed MIMO antenna ports (i.e. mTRP based MIMO operation) can be larger than 65ns because of the imperfect timing synchronization between the geographically distributed stations and different propagation delays from the stations. 
For the analyses of the impact of MRTD on the coverage of the mTRP based simultaneous reception, we assumed TRPs are 100m apart from each other and the coverage each TRP is 800m. In Figure 1, UE locations where RTD is smaller than CP/2 and CP/2 - TAE (65ns) are depicted. And the coverage gap between when RTD is smaller than CP/2 and CP/2 – TAE is shown in right hand side of Figure 2. The figure on the right hand side shows the coverage gap when TAE is two times larger than the TAE assumed in Figure 1 and the figure on the left side of Figure 2. As we relax MRTD requirement, a coverage for simultaneous reception from the two TRPs increases. However, as can be seen from the figures, in the additional coverage, it is expected that the two TRPs won’t be well separable in terms of angle of arrival. Therefore, relaxing MRTD won’t be effectively providing much system gain for simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier, which is the main objective of the feature.
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Fig 1. A coverage of simultaneous Rx based mTRP in FR2 when TRPs are 100m apart from each other and coverage of each TRP is 800m (SCS and TAE are 120kHz and 65ns, respectively)
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Fig 2. A coverage gap between RTD is smaller than CP/2 and CP/2 – TAE (TAEs are 65ns and 130ns on the left hand side and right hand side, respectively)

Observation 2: Relaxing MRTD does not provide much system gain for simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier because the two TRPs won’t be well separable in terms of angle of arrival in the region of the additional coverage.

Proposal 1: Arrival timing difference between mTRPs shall not be larger than CP/2 (292 ns in 120kHz SCS) to preserve UE beam switching margin without causing interruptions, upon the UE beam switching, across TRPs.

Conclusions
In this paper, we proposed the following.

Observation 1: Dual Rx beam based simultaneous DL and selective UL supports for mTRP will suffer if MRTD is not properly limited.
Observation 2: Relaxing MRTD does not provide much system gain for simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier because the two TRPs won’t be well separable in terms of angle of arrival in the region of the additional coverage.
Proposal 1: Arrival timing difference between mTRPs shall not be larger than CP/2 (292 ns in 120kHz SCS) to preserve UE beam switching margin without causing interruptions, upon the UE beam switching, across TRPs.
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