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1. Introduction
This contribution provides our views according to the last meetings WF on mmWave NC CA support. [1]
2. Discussion
2.1 Hardware related NC CA capability
In [2], there’re three possible solutions to support intra-band NC CA. The hardware limitations can be many aspects, but to make the analysis simple, we use the following examples to show the possible NC CA support.

Solution 1: Same LNA and ADC for all of the CCs.
Solution 2: Same LNA but separate ADC for all of the CCs.

Solution 3: Separate LNA and ADC for all of the CCs.
The assumptions for the BW capability is, ADC BW is 1GHz, LNA BW is 1.2 GHz. There’s another condition should be mentioned that there’s only one BB interface between RF/IF part with MODEM is used for all of the CCs including all of the MIMO paths. Assume BB interface can support 800MHz BW with 4X4 MIMO capability. Then Table 1 shows different solutions capability to support NC CA.
Table 1: mmWave CA support

	
	Solution 1
Same ADC
	Solution 2

Separate ADC, same LNA
	Solution 3

Separate LNA

	800MHz CCA, 4x4 MIMO
Or 400MHz CC1 + 200MHz GAP + 200MHz CC2, 4x4 MIMO
	Yes
	Yes
	Yes

	400MHz CC1 + 200MHz GAP + 400MHz CC2, 4x4 MIMO
	No
	No
	No

	400MHz CC1 + 200MHz GAP + 400MHz CC2, 2x2 MIMO
	Yes
	Yes
	Yes

	400MHz CC1 + 400MHz GAP + 400MHz CC2, 2x2 MIMO
	No
	Yes
	Yes

	400MHz CC1 + 600MHz GAP + 400MHz CC2, 2x2 MIMO
	No
	No
	Yes

	400MHz CC1 + 1000MHz GAP + 400MHz CC2, 2x2 MIMO
	No
	No
	No


From the above table, we can see the NC CA support capability should be based on the distance of the CC lowest edge and the highest edge because ADC, LNA and BB interface is the limitation. We think the beginning can be 800MHz if companies in the group can agree. The granularity of the BW larger than 800MHz can consider 200MHz granularity, then the UE NC CA capability can be 800MHz, 1GHz, 1.2GHz, 1.4GHz … For the upper limit, we don’t have clear view considering feasibility as it seems if separate RFIC and separate BB interface, then the capability can be very high. The MIMO capability also should be considered because BB interface can be the limitation even the RF part can support more data streams.
Observation: ADC, LNA and BB interface are some of the limitations of UE NC CA support and the MIMO capability.
2.2 Signalling handling
From the analysis in section 2.1, we think the NC CA support signalling should consider the edge between the CCs and the MIMO capability should also be considered together. We’re not sure how RAN2 is considered the MIMO capability and the CA support, but if a LS is planned to be sent to RAN2, RAN4 should send the information that BB interface can be a limitation that CA support and MIMO capability should be considered together. That’s the different with Sub-6GHz. Then for the signalling handling, we have the following proposals:
Proposal 1: UE mmWave NC CA support signalling should consider the distance of the lowest edge of the highest edge of the CCs.

Proposal 2: The NC CA distance capability begins from 800MHz, the capability larger than 800MHz is 200MHz step to increase. The largest capability can be the BW of the whole mmWave band or based on operators’ request.
Proposal 3: The MIMO capability should be considered together with the NC CA support capability.
3. Conclusion
This contribution provides the following observations regarding UE mmWave NC CA support.
Observation: ADC, LNA and BB interface are some of the limitations of UE NC CA support and the MIMO capability.
Proposal 1: UE mmWave NC CA support signalling should consider the distance of the lowest edge of the highest edge of the CCs.

Proposal 2: The NC CA distance capability begins from 800MHz, the capability larger than 800MHz is 200MHz step to increase. The largest capability can be the BW of the whole mmWave band or based on operators’ request.
Proposal 3: The MIMO capability should be considered together with the NC CA support capability.
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