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1. Introduction
In the last meeting, we have discussed several factors influencing the DC location in an attempt to reduce the reporting redundancy, and the agreements are listed below [1]:

· For FR1, UL configured or activated outermost CCs or BWPs
· For FR2, UL or DL configured or activated outermost CCs or BWPs 
· For both FR1 and FR2, some UEs may further optimize the DC location based on inner CCs or BWPs if necessary

It seems that we still can’t simply rule out any possible situations, and in this contribution, we analysis the current reporting scheme and propose some compromised methods.
2. Discussion
In the case of multiple CCs, how to reporting the DC location reasonably have been discussed several meetings, and the schemes was summarized in [1]:

· [bookmark: OLE_LINK1]Option 1: Defined as offset from the default DC location
· The definition of the default is FFS
· Encouraged to study if the outermost CCs or BWPs aspect can be merged or not
· Other ideas are not precluded.
· Option 2: Function of outermost CC or BWP
· Detail function definition is FFS
· Other solutions are not precluded 

The key point of the reporting scheme is how to reduce redundancy as much as possible on the premise of reporting all required DC information. We provide our analysis on these options and try to make some improvements.
(1) Function of outermost CC/BWP
This scheme is based on the assumption that only the outermost CC/BWP will affect the DC location, as show in Figure 1.
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Figure 1. DC location affected by outermost CC/BWP
The rationale for the assumption is the UE does not tend to retune its DC location frequently which may put more pressure on the hardware, e.g., frequency synthesizer, VCO, and the CCs/BWPs between the outermost CCs/BWPs have tiny affection on the DC location. However, this scheme does not contain all the DC information, but limits the UE implementation to a certain extent. The companies also note remind that even the middle CC will affect the DC location in some cases, to avoid the inner interference.

(2) Define the default DC location and offset
In our understanding, this scheme is more flexible than reporting the outermost CCs/BWPs, as shown in Figure 2.
[image: ]
Figure 2 Reporting the default DC location and offset
This scheme also divides all BWP permutation into two types, influential and non-influential, and all the BWP permutation that have no affection on DC location can share the default DC location while the influential BWP permutation can report the offset based on the default one. The difference between this and scheme (1) is the influential BWP permutation is not limited to the outermost BWPs/CCs. However, the difficulty of this scheme is similar to the reporting outermost CCs/BWPs, that is, it is not easy for us to decide which BWP permutation has no effect on the DC location. 

Observation 1: Reporting outermost CCs/BWPs or default DC location have to filter out which CCs/BWPs have no impact on DC location from all BWP permutations, which is difficult to choose due to the flexible UE implementation.   
  
(3) Reporting based on the activated BWP/CC
This scheme means that the UE will report its DC location whenever the BWP switching occurs, and this is the most flexible way, which is independent with the number of CCs. The dynamic signaling can contain all possible DC location information, but the overhead of signaling maybe large, and the impact on RAN1/RAN2 is not assessed.

(4) Reporting based on NW request
This is another type of dynamic signaling which has been discussed in RAN2. The NW can provide the BWP pairs and the UE only reporting the DC location based on these BWP. Compare to the scheme (3), this scheme seems to reduce the signaling overhead. However, for the case where the number of CCs is up to 15, the impact still unknow.   

Observation 2: The dynamic signaling can ensure all DC location information is included, but the overhead and the impact on other WGs is still unknow.

As we mentioned above, in order to avoid unnecessary restrictions on UE implementation, the reporting scheme should ensure reporting all possible DC information. Based on this principle and the outermost CC/BWP reporting, some combination scheme may be used as compromise:

Scheme 1: to reporting the DC location of typical scenarios, the candidate can be: reporting outermost CC/BWP, reporting default DC location, etc.

Scheme 2: to reporting the DC location of the corner case as a remedy, the candidate can be: dynamic signaling, NW request, UE periodic report, etc.

For example, when UE complete the cell access, it reports all the DC location information corresponding to the outermost CC/BWP; the NW can configure a reporting periodicity for UE, The UE is required to report its current DC location information regularly.

Proposal: The combining reporting scheme (Scheme 1 + Scheme 2) can be considered for DC location reporting.
 
3. Conclusion
In this contribution, we analyze the current reporting schemes and propose a combining scheme, and the observation and proposal are listed below: 
Observation 1: Reporting outermost CCs/BWPs or default DC location have to filter out which CCs/BWPs have no impact on DC location from all BWP permutations, which is difficult to choose due to the flexible UE implementation. 

Observation 2: The dynamic signaling can ensure all DC location information is included, but the overhead and the impact on other WGs is still unknow.

Proposal: The combining reporting scheme (Scheme 1 + Scheme 2) can be considered for DC location reporting.
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