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1	Introduction 

DC location reporting for intra-band UL CA has been developed in Rel-16 which however only accommodates up to two component carriers (CCs). Considering that FR2 intra-band UL CA has already been specified with up to 8 CCs, the need to develop DC location reporting mechanism for more than 2 CCs has been formulated as an objective under the Rel-17 “Further enhancements of NR RF requirements for frequency range 2” WID [1]. In RAN4 #101-e, the framework for identifying the default DC location was agreed [2] and an LS was addressed to RAN2 with details on DC default location framework for UL CA with more than 2 CCs [3]. In last RAN4 meeting, according to the GTW agreements and approved WF [4], it was agreed that the Rel-17 mechanism can also cover 2CC case, and whether single CC UL (non-CA) can be covered is still FFS. On the other hand, in the reply LS to RAN2 [5], it was stated that in some cases for intra-band non-contiguous CA with one LO, the DC frequency may be outside the configured spectrum, and the exact location of the carrier leakage must be known. In this contribution, we share our views on whether single CC UL should also be covered by Rel-17 mechanism and the necessity for the network to know the carrier leakage location when it is outside of UL carrier channel BW. The remaining open issue on the offset range for the DC location reporting framework is also discussed.                        
2 Discussion

2.1	Rel-17 coverage for single CC UL

Single CC UL may be the most frequent use case where the Rel-15 DC reporting mechanism seems to be sufficient with acceptable complexity despite that DC locations need to be reported for all BWP configurations. On the other hand, Rel-17 DC reporting mechanism in our view should be more generic and efficient and can be backward and forward compatible. Therefore, our preference is to include single CC UL in the Rel-17 coverage for DC reporting if there is no technical concern or at least DL only CA is covered.

Proposal: Single CC UL is also covered by Rel-17 DC reporting mechanism if there is no technical concern or at least DL only CA is covered.     

2.2	Carrier leakage outside of UL carrier channel BW 

To our understanding the motivation for DC location reporting is to allow network to know where the carrier leakage is located so that gNB can perform the tone removal process to reduce the signal quality impact by the carrier leakage before the signal demodulation. In principle only the carrier leakage within the UL carrier channel BW would need to be concerned. However, under certain operation scenario, carrier leakage outside of UL carrier channel BW may need to be considered, as will be elaborated in the context below.
There can be two possible operation scenarios where the carrier leakage may fall outside of UL carrier channel BW, as shown in Figure 2.2-1.
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Figure 2.2-1 Two possible operation scenarios where carrier leakage is outside of UL carrier CBW

The operation scenario (a) is a DL only intra-band contiguous CA, where a UE implementation may choose to align the DL DC location with UL carrier leakage location. Under this scenario, the contiguous spectrum range occupied by CC1, CC2, and CC3 is within the same network. Therefore, despite the removal of the UL carrier leakage would not help improve the CC1 UL signal quality, it would still benefit the network to mitigate the interference to CC2 UL from different user within the same network.

The operation scenario (b) is an intra-band non-contiguous UL CA where the UE implementation may have only one local oscillator (LO) frequency and one Tx signal path to transmit two non-contiguous UL carriers. Under this scenario, the frequency gap in between CC1 and CC2 likely would not belong to the same network (or service provider). As a result, the removal of the UL carrier leakage would not benefit the operation network nor is able to protect the other network where the frequency gap is allocated. The UE would need to ensure any unwanted emission within the frequency gap to fulfil the out-of-band emission requirements. 

Observation 1: For intra-band DL contiguous CA where UL carrier leakage is within the DL spectrum range and outside the UL carrier channel BW, DC location reporting may still benefit the network.

Observation 2: For intra-band non-contiguous UL CA where UL carrier leakage is within the frequency gap between the two carriers, there would be no benefit to report DC location. 

2.3	Offset range 
 
With the spirit that default location should already be very close to the real DC location, in our view, the offset range shall not exceed the maximum single carrier channel BW. Therefore, the bit width designed for Rel-15 and Rel-16 DC location reporting should be sufficient for the expected offset range.

Observation 3: The bit width designed for Rel-15 and Rel-16 DC location reporting should be sufficient for the expected offset range. 
  
3	Conclusion

In this contribution, we share our views on whether single CC UL should also be covered by Rel-17 mechanism and the necessity for the network to know the carrier leakage location when it is outside of UL carrier channel BW. The remaining open issue on the offset range for the DC location reporting framework is also discussed.

Observation 1: For intra-band DL contiguous CA where UL carrier leakage is within the DL spectrum range and outside the UL carrier channel BW, DC location reporting may still benefit the network.

Observation 2: For intra-band non-contiguous UL CA where UL carrier leakage is within the frequency gap between the two carriers, there would be no benefit to report DC location.

Observation 3: The bit width designed for Rel-15 and Rel-16 DC location reporting should be sufficient for the expected offset range.

Proposal: Single CC UL is also covered by Rel-17 DC reporting mechanism if there is no technical concern or at least DL only CA is covered.
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