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1 Introduction
DC location for intra-band CA was discussed in Rel-15, where 3300 or 3301 is allowed to be indicated for intra-band UL CA. The agreement is captured in RAN1 LS[1], which considers variable UE Tx DC location for intra-band CA case. Then RAN4 confirms the problem and reply LS in [2]. Now, Lo leakage and image test is waved when UE indicates 3300 or 3301 in current TS 38.101.
This paper provides further proposal on DC location reporting for intra-band CA. 
2 Discussion
2.1 Necessity to report DC location for intra-band CA 
From test perspective, the IBE test need Tx DC location to measure on LO leakage and image. 
From network performance perspective, clear DC location reporting can improve UL performance by leakage cancellation processing.

In Rel-15, we confirm the DC location cannot indicated accurately because the scell can be activated or deactivated which lead to Tx DC location shift for intra-band UL CA. Thus 3301 is allowed for undermined location.

In Rel-16, FR1 intra-band UL CA is introduced, we think it is necessary to consider on the solution for reporting accurate DC location to the network or TE.
Observation 1: Considering the test requirement and network UL performance, it is necessary to report accurately the DC location to the network for intra-band CA.
2.2 Solution
In TS 38.331, DC location is reported per cell per BWP in RRC message as below:
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For each cell, UE will reported the DC location per BWP the gNB configured to the UE within the cell. Then the network can know the DC location of the active BWP.
For intra-band contiguous CA, the DC location (where LO leakage falls) actually falls in the middle frequency of 2 cells or 2 active BWP of the 2 cells. Which can be seen as in Fig 1:
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Fig 1. DC location for intra-band CA is in the middle of aggregated channel bandwidth (left) DC location for intra-band CA is in the middle of the spectrum which covered by separation span of 2 active BWP(right)

As shown in Fig 1(left), the DC location is in the middle of aggregated channel bandwidth of CC1+CC2, while in Fig 1(right), DC location is in the middle of the spectrum which covered by separation span of 2 active BWP. However the common point is, the DC location is in the middle frequency of the DC location indicated for BWP1,1 and DC location indicated for BWP2,1. Because, for UE always put the LO in the middle of the cell, UE will indicate the same LO location for each BWP configured in the cell, while for UE put the LO in the middle of the active BWP, UE will indicate LO location for each configured BWP and the LO will be switched when BWP is switched.

So, we can define the DC location for intra-band CA as: the frequency point in the middle of DC locations indicated for the 2 active BWPs, when 2 UL CCs are both activated with BWP activated. Assume there are 2 BWPs configured in CC1 as BWP11 and BWP 12, there are 2BWPs configured in CC2 as BWP21 and BWP 22. The UE will indicate DC location for each BWP as DC11, DC12, DC21 and DC22. When BWP11 and BWP21 are activated by the network, then the current DC location is: (DC11+DC21)/2.

Proposal 1: For intra-band contiguous CA, the DC location is the frequency point in the middle of the DC locations indicated for the 2 active BWPs.
3 Conclusion

In this contribution we discussed on the open issues on intra-band CA DC location, according to the analysis, we have the following proposals: 
Proposal 1: For intra-band contiguous CA, the DC location is the frequency point in the middle of the DC locations indicated for the 2 active BWPs.
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