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1 Introduction
n77(3.3 GHz-4.2GHz) and n78(3.3GHz -3.8GHz) are overlapping in frequency domain each other. When considering NR CA consisting with a CC in 3.3GHz-3.8GHz and a CC in 3.8GHz-4.2GHz, the combinations could be treated as both intra-band non-contiguous CA n77(2A) and Inter-band CA n77A-n78A. This paper discussed this point. In addition, considering the perspective of RRM requirements, we propose to define requirement under non-colocated deployment for the corresponding band combination.
2 Discussion
2.1 Motivation
n77(3.3 GHz-4.2GHz) and n78(3.3GHz -3.8GHz) are overlapping in frequency domain each other, as shown in Figure 2.1-1. Frequency range A is defined as 3.3-3.8 GHz, and B is defined as 3.8-4.2 GHz. There are three cases of NR CA with non-contiguous CCs between n77 and n78:
1. FR1 NR CA consisting with A and A can be specified as:

i.  intra-band non-contiguous CA n77(2A)
ii. intra-band non-contiguous CA n78(2A)

2. FR1 NR CA consisting with B and B can be specified as:

i.  intra-band non-contiguous CA n77(2A)

3. FR1 NR CA consisting with A and B can be specified as:
i.  intra-band non-contiguous CA n77(2A)

ii. inter-band NR CA n77A-n78A
In case 3, the combination can be treated as n77(2A) and n77A-n78A though the combination consists with same frequencies. We would like to note similar cases would happen between other overlapped bands. We would like to clarify the below points:
· Is there any differences between defining intra-band and inter-band, or not.

· If no, which band combinations n77(2A) or n77A-n78A should be specified in spec.
Observation 1: Some combinations consisting with overlapped bands could be treated as both intra-band non-contiguous CA and Inter-band CA.
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Figure 2.1-1
2.2 RRM Requirements: MRTD (Maximum receive timing difference)
One of the differences between intra-band and inter-band NR CA is MRTD (Maximum receive timing difference). As shown in the below table, MRRD for FR1 inter-band NR CA is 33µs under the assumption of non-colocated deployment.
--------------------------------------------TS 38.133[1]--------------------------------------------
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 


-------------------------------------------------------------------------------------------------
Observation 2:  Maximum receive timing difference requirement for inter-band NR carrier aggregation is 33µs, which is assumed to be under non-colocated deployment.
2.3 RF spec perspective

From the RF perspective, RF characteristics are same if UE architectures and assigned frequency ranges are same between n77(2A) and n77A-n78A.

In addition, considering visibility of spec, it might be better to specify n77(2A) since it is difficult to see whether n77-n78 consist with overlapped bands or not.
Observation 3:  Considering visibility of spec, it might be better to specify n77(2A) since it is not easy to see whether n77-n78 consists with overlapped bands or not, if there is no difference of characteristics between n77(2A) and n77A-n78A.
2.4
Proposal
Proposal 1: According to the above consideration, we would like to propose:

· If there are no difference of characteristics between n77(2A) and n77A-n78A(Only difference is naming)

· n77(2A) under non-colocated assumption
· or if there are differences of characteristics, and it is difficult for n77(2A) to realise non-colocated assumption

· n77A-n78A under non-colocated assumption
Proposal 2: RF requirements for NR FR1 CA(n77(2A) or n77A-n78A) under non-colocated assumption should be introduced in Rel-16. 
3 Conclusion

The conclusions are summarized as below:
Observation 1: Some combinations consisting with overlapped bands could be treated as both intra-band non-contiguous CA and Inter-band CA.

Observation 2:  Maximum receive timing difference requirement for inter-band NR carrier aggregation is 33µs, which is assumed to be under non-colocated deployment.
Observation 3:  If there is no difference of characteristics between n77(2A) and n77A-n78A, considering visibility of spec, it might be better to specify n77(2A) since it is not easy to see whether n77-n78 consists with overlapped bands or not
 Proposal 1: According to the above consideration, we would like to propose:
· If there are no difference of characteristics between n77(2A) and n77A-n78A(Only difference is naming)

· n77(2A) under non-colocated assumption

· or if there are differences of characteristics, and it is difficult to specify n77(2A) under non-colocated assumption

· n77A-n78A under non-colocated assumption

Proposal 2: RF requirements for NR FR1 CA(n77(2A) or n77A-n78A) under non-colocated assumption should be introduced in Rel-16. 
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