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1. Introduction
The issue about DC location reporting was discussed in previous meetings, and the framework for reporting the DC location of UL CA up to 2 CC has been agreed. In RAN#91-e, the new objective was added to solve the scenario that the CC number is higher:

· Specify DC location reporting scheme for intra-band UL CA with more than 2 CCs. Solution should be applicable to FR2 and FR1 (RAN4, RAN2)
In the last meeting, we have agreements about [1]:

· UE is allowed to change DC location based on activation or configuration based on any BWP in any CC. 
· Whether DC locations can be decided by the outermost CCs or BWPs for some UE’s is FFS
· 15 CCs based on NC DL CA, maybe consider up to 16 which is ran2 limit 
· DC location reporting mechanism for UE supports calibration gap can be further discussed in parallel with the case that UE does not support calibration gap.

Several issues were discussed including the influencing parameters, signaling methods, etc., but it seems hard to achieve consensus due to the UE’s behavior is various. In this paper, we will share our views on the DC location of FR2 intra-band CA. 
2. Discussion
2.1 intra-band contiguous CA
The number of CCs for intra-band contiguous CA is up 8, and it still a huge number to reporting the location of each configured BWP, which may be as large as 65536 and requires 16 bits to contain all the information. However, the possible DC location of contiguous CA seems easier to be determined because the CC can only be configured in limited locations. As shown in Figure 1:
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Figure 1 DC location for contiguous CA

Apparently, the CCs that the between lowest CC and highest CC have no affection on the DL location, and only the outermost CCs are matters. So in this situation, it is really inefficient to reporting all locations of configured CC or BWP. 

Observation 1: For intra-band contiguous CA, only the outermost CC will affect the DC location, and the reporting number can be reduced.
2.2 intra-band non-contiguous CA
The DC location in NC CA is more complicated due to the CC configuration is more freely, and considering the CC number of NC CA is up to 16, it’s really difficult to report the permutation of all the possible BWP combinations. However, if we take the possible RF architecture into account, there may also be some restrictions.
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Figure 2 (a) independent LO (b) common LO

As shown in Figure 2, if the UL and DL have independent LO, the DC in DL CC will not affect the UL, and only the location of the configured UL CC need to be reported. The number of CCs that need to be reported can be reduced to 8.
If the UL and DL have a common LO, we have discussed such architecture in R16, and introduce the DL-only spectrum. In our understanding, the UL LO cannot retune into the DL-only spectrum which is constrained by hardware, like shown in Figure 3. In this situation, only the CC in the bidirectional spectrum will affect the DC location.
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Figure 3 DC location of NC CA

Observation 2: Only the CC fall into the bidirectional spectrum will affect the DC location.
2.3 LO calibration using gap
LO calibration is one possible use case in the discussion of the UL gap, which was proposed in the last meeting to mitigate the influence of DC location reporting. However, the performance gain of this use case is not clear, and considering the gap will constrain the NW scheduling which will reduce the system performance. It is obviously unreasonable to pin the hope of solving the problem on LO calibration. On the other hand, even if we do introduce gap for LO calibration, this feature should be optional rather than mandatory for the UE.

Observation 3: The LO calibration cannot mitigate the problem of DC location reporting due to the feature should be optional.

3. Conclusion
In this contribution, we provide our views on some constraints of DC location.
Observation 1: For intra-band contiguous CA, only the outermost CC will affect the DC location, and the reporting number can be reduced.

Observation 2: Only the CC fall into the bidirectional spectrum will affect the DC location.

Observation 3: The LO calibration cannot mitigate the problem of DC location reporting due to the feature should be optional.
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