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1	Introduction 

Unlike the Rel-15 and Rel-16 DC reporting mechanisms where UE would directly signal its UL DC location to the network, the Rel-17 method is composed of a default UL DC location in conjunction with a frequency offset relative to the default DC location chosen by the UE which can be communicated to the network. The default DC location is determined by the UE reported configurations which can be based on “configured carriers”, “configured BWPs”, “active carrier(s)”, or “active BWP(s)”. The default DC location based on configured carriers/BWPs or active carrier(s) provides the benefits for simpler UE implementation and less signaling complexity/overhead, while it compromises the UL power saving and maximum output power performance, especially when only PCC is activated. On the other hand, when default DC location is based on activated BWP(s), it provides the benefits of power saving and better maximum output power performance (potentially lower MPR/A-MPR), especially when only PCC is activated. However, it also has the disadvantage of higher UE implementation complexity and signaling complexity/overhead as it potentially requires more configuration-dependent non-zero offset values, especially when the number of configured carriers increases.

In this contribution, we propose to enhance the Rel-17 DC location signaling by allowing UE to indicate the exact DC locations when only PCell UL is activated, same as the Rel-15 DC reporting for single CC UL.                                           
2 Discussion

The Rel-17 DC location reporting mechanism intended for two or more UL carriers though avoids the explicit signaling on DC locations for every BWP combination permutation as has been implemented in Rel-15 and Rel-16 DC location reporting where the signaling complexity would grow exponentially with the number of UL carriers, the approach however has limited flexibility due to that UE can only indicate one “default DC” decision configuration to the network, which is either based on “configured carriers”, “configured BWPs”, “active carrier(s)”, or “active BWP(s)”. The default DC location based on configured carriers/BWPs or active carrier(s) provides the benefits for simpler UE implementation and less signaling complexity/overhead, while it compromises the UL power saving and maximum output power performance, especially when only PCC is activated. On the other hand, when default DC location is based on activated BWP(s), it provides the benefits of power saving and better maximum output power performance (potentially lower MPR/A-MPR), especially when only PCC is activated. However, it also has the disadvantage of higher UE implementation complexity and signaling complexity/overhead as it potentially requires more configuration-dependent non-zero offset values, especially when the number of configured carriers increases.

Observation 1: The default DC location based on configured carriers/BWPs or active carrier(s) provides the benefits for simpler UE implementation and less signaling complexity/overhead, while it compromises the UL power saving and maximum output power performance, especially when only PCC is activated.

Observation 2: For default DC location based on activated BWP(s), it provides the benefits of power saving and better maximum output power performance (potentially lower MPR/A-MPR), especially when only PCC is activated. However, it also has the disadvantage of higher UE implementation complexity and signaling complexity/overhead as it potentially requires more configuration-dependent non-zero offset values. 

For the scenarios with more than one UL CCs activated, using default DC locations with a common frequency offset (including zero frequency offset) may not result in much performance impact on power saving. However, when only one UL CC (PCell) is activated, using the default DC locations could pose UE UL performance disadvantage as compared to its Rel-15 single UL counterpart where the DC locations can be flexibly indicated based on the activated BWP. To leverage the benefits of Rel-15 DC location signaling for single UL CC in UL CA configuration when only PCell UL is activated, we propose to introduce an optional UE capability (a new IE such as DCPCellBWP) in conjunction with the existing Rel-17 DC location signaling. The usage is that when IE DCPCellBWP is indicated, UE is allowed to explicitly signal its DC location associated with each activated BWP, same as the Rel-15 DC reporting for single CC UL. In that case, when only PCell UL is activated, the UE DC would follow the explicitly signaled locations, while when more than one CCs are activated, the DC is based on the default DC location and the indicated frequency offset, as conceptually illustrated in Figure 2-1 where Carrier 1 is scheduled as PCell.
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Figure 2-1 Conceptual illustration of DC location signaling with proposed optional capability 

Proposal 1: Introduce a way within the existing Rel-17 DC location signaling framework to leverage the benefits of Rel-15 DC location signaling for single UL CC in UL CA configuration when only PCell UL is activated.

As the potential new UE capability or the adjustment in existing Rel-17 DC location signaling framework will be subject to RAN2 specifications development, it is proposed to send an LS to RAN2 upon the consent of Proposal 1. Alongside with this contribution, we also prepare an LS to RAN2 in a separate document [2] in this meeting for consideration. 

Proposal 2: Send an LS to RAN2 for the consideration of introducing a way within the existing Rel-17 DC location signaling framework to leverage the benefits of Rel-15 DC location signaling for single UL CC in UL CA configuration when only PCell UL is activated.

3	Conclusion

In this contribution, we propose to enhance the Rel-17 DC location signaling by allowing UE to indicate the exact DC locations when only PCell UL is activated, same as the Rel-15 DC reporting for single CC UL.

Observation 1: The default DC location based on configured carriers/BWPs or active carrier(s) provides the benefits for simpler UE implementation and less signaling complexity/overhead, while it compromises the UL power saving and maximum output power performance, especially when only PCC is activated.

Observation 2: For default DC location based on activated BWP(s), it provides the benefits of power saving and better maximum output power performance (potentially lower MPR/A-MPR), especially when only PCC is activated. However, it also has the disadvantage of higher UE implementation complexity and signaling complexity/overhead as it potentially requires more configuration-dependent non-zero offset values.

Proposal 1: Introduce a way within the existing Rel-17 DC location signaling framework to leverage the benefits of Rel-15 DC location signaling for single UL CC in UL CA configuration when only PCell UL is activated.

Proposal 2: Send an LS to RAN2 for the consideration of introducing a way within the existing Rel-17 DC location signaling framework to leverage the benefits of Rel-15 DC location signaling for single UL CC in UL CA configuration when only PCell UL is activated.
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