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1 Introduction
In RAN4#90, there was a discussion about PSD imbalance for inter-band EN-DC B42_n77, B42_n78, and B20_n28. This paper discusses how to handle frequency overlapping inter-band EN-DC.
2 Discussion
As discussed in [1], there are various band combinations in EN-DC that are overlapping in frequency making it necessary to share RF path to reduce RF front end complexity. As a result, the assumption of [6] dB PSD imbalance of CCs was introduced to inter-band EN-DC B42_n77, B42_n78, and B20_n28[2].
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Figure 1: Inter-band ENDC bands that are overlapping[1].
Observation 1: B42 is completely overlapping with n77 and n78 in frequency domain though EN-DC of B42_n77 and B42_n78 have been specified as inter-band EN-DC in Table 5.2B.4.1-1 and Table 5.5B.4.1-1 in TS 38.101-3.

Observation 2: B20 and n28 is partially overlapping in frequency domain though EN-DC of B20_n28 has been specified as inter-band EN-DC in Table 5.2B.4.1-1 and Table 5.5B.4.1-1 in TS 38.101-3.

We would like to note that there are some requirements for EN-DC such as MRTD in TS 38.133 that have different requirements depending on whether a combination is defined as intra- or inter-band EN-DC. In the future, additional feature having different requirements depending on intra- or inter may be introduced. 
Observation 3: Some requirements for EN-DC such as MRTD in TS 38.133 have different requirements depending on whether a combination is defined as intra- or inter-band EN-DC. 
--------------------------------------------TS 38.133[3]--------------------------------------------
7.6.4
Minimum Requirements for NR Carrier Aggregation

For intra-band CA, only collocated deployment is applied. For intra-band non-contiguous NR carrier aggregation, the UE shall be capable of handling at least a relative receive timing difference between slot timing of different carriers to be aggregated at the UE receiver as shown in Table 7.6.4-1 below.

Table 7.6.4-1: Maximum receive timing difference requirement for intra-band non-contiguous NR carrier aggregation
	Frequency Range
	Maximum receive timing difference (µs) 

	FR1
	3

	FR2
	3


For inter-band NR carrier aggregation, the UE shall be capable of handling at least a relative receive timing difference between slot timing of different carriers to be aggregated at the UE receiver as shown in Table 7.6.4-2 below.
Table 7.6.4-2: Maximum receive timing difference requirement for inter-band NR carrier aggregation
	Frequency Range
	Maximum receive timing difference (µs) 

	FR1
	33

	FR2
	8

	Between FR1 and FR2
	25 


-------------------------------------------------------------------------------------------------
For clarification, DC_B42_n77 and DC_B42_n78 should be defined as intra-band non-contiguous EN-DC since their band completely overlap.
Proposal: For clarification, DC_B42_n77 and DC_B42_n78 should be defined as intra-band non-contiguous EN-DC.
3 Conclusion

The conclusions are summarized as below:
Observation 1: B42 is completely overlapping with n77 and n78 in frequency domain though EN-DC of B42_n77 and B42_n78 have been specified as inter-band EN-DC in Table 5.2B.4.1-1 and Table 5.5B.4.1-1 in TS 38.101-3.

Observation 2: B20 and n28 is partially overlapping in frequency domain though EN-DC of B20_n28 has been specified as inter-band EN-DC in Table 5.2B.4.1-1 and Table 5.5B.4.1-1 in TS 38.101-3.

Observation 3: Some requirements for EN-DC such as MRTD in TS 38.133 have different requirements depending on whether a combination is defined as intra- or inter-band EN-DC. 

Proposal: For clarification, DC_B42_n77 and DC_B42_n78 should be defined as intra-band non-contiguous EN-DC.
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