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Introduction
Based on the RAN4 LS [1], the following conclusion was made in last RAN plenary: 
A mechanism of DC location reporting for intra-band UL CA should be specified in Rel-16
· RAN2 is tasked to provide at least one RAN2-based signalling solution for at least 2 UL CCs of intra-band UL CA in FR1 to RAN#90, considering forward compatibility to other combinations (more than 2 UL CCs and/or FR2) 
· Other solutions are not precluded and can be discussed in RAN1, RAN2 and RAN4. Selection between solutions can be discussed at RAN#90 or later (if possible).
This contribution discusses how to support additional DC location reporting for intra-band UL CA.
Discussion
If NW does not know DC location, NW cannot correctly cancel the carrier leakage of the uplink modulated signal. Consequently, there will be IQ offset in the demodulation. So, DC location reporting is useful from NW to have good demodulation performance, especially for higher order modulation. 
Observation 1: DC location reporting is useful from NW to have good demodulation performance, especially for higher order modulation.
Currently, UE reports DC location per serving cell for each configured UL BWP in the serving cell if requested by NW. This reporting method is designed for a single UL CC, without considering multiple UL CCs of intra-band UL CA. For example, if UE is configured with 2 serving cells and 4 BWPs for each serving cell, there are 16 DC locations to be reported just for 2 UL CCs of intra-band UL CA. In case more than 2 UL CCs of intra-band UL CA needs to be supported, it will incur significant overhead from signalling perspective. 
Observation 2: Current DC location reporting is not scalable from signalling perspective for multiple UL CCs of intra-band UL CA. 
In order to accommodate DC location reporting for CA, two candidate options are proposed in RAN4 LS [1]: 
· Option 1: Report TX DC location after every activation of BWP's including CC activation, BWP switching procedure, etc. 
· Option 2: Report each TX DC location based on permutations of all possible simultaneously activated BWPs within configured BWPs. 
[bookmark: _GoBack]We think both options are not desirable to go for RAN2-based signalling solution. One can say that Option 1 is scalable from signalling perspective but it is not effective as UE needs to report DC location every BWP switching i.e. via RRC signalling, DCI, or bwp-InactivityTimer. For DCI or bwp-InactivitiyTimer based BWP changes, DC location reporting also may not be on time unless NW requests it timely as UE is currently only allowed to report DC location by RRCResumeComplete or RRCReconfigurationComplete. Option 2 is still not scalable for more than 2 CCs of intra-band UL CA. 
Observation 3: Two candidate options from RAN4 are not desirable to go for RAN2-based signaling solution. 
We think that NW may use only part of the combinations most of times (e.g. higher order modulation) among explosive numbers of possible UL BWP combinations in UL CA. It will be signalling efficient if NW requests UE which UL BWP combinations are interested in knowing DC location(s). Accordingly, UE reports DC location per each requested BWP combination. Such additional DC location reporting for UL CA can be done via RRC reconfiguration procedure and RRC resume procedure. 
Proposal: For intra-band UL CA, NW requests UE which BWP combinations are to be reported for DC location, and UE reports DC location per each requested BWP combination via RRC reconfiguration procedure and RRC resume procedure.
Conclusion
In section 2, we made the following observations:
Observation 1: DC location reporting is useful from NW to have good demodulation performance, especially for higher order modulation.
Observation 2: Current DC location reporting is not scalable from signalling perspective for multiple UL CCs of intra-band UL CA. 
Observation 3: Two candidate options from RAN4 are not desirable to go for RAN2-based signaling solution. 
Based on the above, RAN2 is requested to discuss and if possible agree on the following proposals:
Proposal: For intra-band UL CA, NW requests UE which BWP combinations are to be reported for DC location, and UE reports DC location per each requested BWP combination via RRC reconfiguration procedure and RRC resume procedure.
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