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1. Introduction
MRTD discussed in previous meetings and the agreed numbers were capture in Table 7.6.4-1 of TS 38.133. However, there is an editor’s note related to the case when different numerologies are used on the aggregated CCs. In this paper we provide some analysis on to solve this issue
2. Discussion
The MRTD values for intra-band NC CA were agreed in RAN4#91 and were captured in Table 7.6.4-1 of TS 38.133. An editor’s note was also included as below:

Editor’s Note: there could be UE performance degradation for some UE implementations when the relative receving timing difference is greater than a threshold for downlink SCS higher than 15KHz in FR1. How to specify this requirement is FFS.
The RF architecture for intra-band NC CA is normally using a common LNA for all the aggregated CCs. The LNA gain is adjusted based on the power variation of all the CCs and the gain change timing is aligned to one of the CCs(e.g. PCell). The gain state change distorts the received signal for a short period of time. If the gain state change is contained within the CP then this does not cause any performance degradation, however, if the gain state change happens during the useful part of the symbol, the signal demodulation performance will be affected.
For FR1, MRTD can be up to 3us. For the case of 15kHz SCS, the time difference si shorter than the CP so it would have a negligible impact on demodulation performance, however, for higher MCT, this is no longer the case. For 60kHz SCS, in the worst case scenario about 20% of the fist symbol in the slot could be corrupted. MRTD relative to the symbol length and the maximum achievable SNR on the first symbol is shown in the table below.
	SCS (kHz)
	Symbol duration
	MRTD as percentage of the symbol duration
	Maximum achivable SNR in dB

	30
	33.33333333
	9
	10.04798883

	60
	16.66666667
	18
	6.585413473


Table 1. Maximum achievable SNR with different SCS
As can be seen from the table, the first symbol of the slot will suffer a significant degradation in terms of maximum achievable SNR. The actual impact on demodulation performance is harder to quantify because it will depend on the actual channel that is transmitted on that symbol and the MCS that is used. PDCCH impact will likely be limited, however, PDSCH will be impacted, especially if a mini-slot with just a few symbols is used. 
Considering the above we propose to include a note in the MRTD table as below:
In the case of different SCS on different CCs, if the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation is expected for the first symbol of the slot. Performance requirements do not apply to the first symbol of the slot.
3. Conclusion
In this paper we discussed the performance degradation caused by large MRTD in the case of intra-band NC CA with different SCS on different CCs. Based on our analysis there will be a non-negligible impact to the first symbol of the slot. 
We provide an accompanying CR in [1] with the proposed Note included in the MRTD table.
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