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1. Introduction
In RAN1#88bis, it was agreed that gNB should be aware of power headroom (PH) difference between different waveforms if UE is configured both waveforms [1].  
	Agreements:
· gNB is aware of the power headroom differences for different waveforms, if the UE can be configured for both waveforms.

· FFS: offset configured/specified, reported, 

· FFS on the details of power control parameters for example, P_c, Max or other open/closed loop parameter


In this contribution, we discuss details of power headroom report (PHR) considering both waveforms.
2. Discussion
In NR, CP-OFDM can be used for both single/multi-layer transmissions, while DFT-S-OFDM is limited to single-layer transmission. This means both waveforms can be used for single layer transmission. And when rank adaptation is used, waveform switching can occur, e.g., multiple-layer CP-OFDM to single-layer DFT-S-OFDM. Whether or not to support dynamic switching between CP-OFDM and DFT-S-OFDM in single-layer transmission is remaining issue. One possible case may be dynamic TDD in order to facilitate interference management. In dynamic TDD, unified transmission scheme among neighbouring cells is useful to simplify interference estimation. At the same time, unified transmission scheme will cause some restriction on waveform selection. For a UE, waveform can be switched unwillingly for interference management.

In the last meeting, RAN1 agreed that gNB should be aware of power headroom difference between different waveforms if UE is configured both waveforms. To enable this we discuss detailed PHR design. A straightforward solution is to report PHs for both waveforms. However, this increases signalling overhead. In order to avoid increasing signalling overhead, we propose to support UE to report PH difference, as shown in Fig. 1, as well as PH of current waveform. The PH difference will includes negative value, because which waveform has larger headroom depends on current waveform.
Proposal 1: Support UE to report PH difference between two waveforms as well as PH of current waveform.
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Figure 1: PH difference
One question about PHR of non-current waveform is what resource configuration, e.g., number of PRB, should be assumed for PH calculation. In LTE-A, reference format is used for virtual cell. We believe similar solution can be used, i.e., pre-defined configuration is applied for non-current waveform PH calculation. And ‘V’ field can be included in MAC CE.
Proposal 2: Support reference format to calculate non-current waveform PH.

 Regarding waveform common parameters, at least accumulated TPC command value, i.e., f(i), should be used in common between two waveforms if both waveforms are configured. When using closed loop TPC, gNB signals TPC command in order to adjust UE’s transmission power that is determined by the UE with open-loop TPC. In this case, it may be straightforward that the accumulated TPC command value should be taken over when switching waveforms. As for waveform specific parameters, at least Pcmax should be configured separately. Maximum average transmission power differs for each waveform, because each waveform has different cubic-metric property. In order to maximize transmission power of DFT-S-OFDM, waveform specific configuration is needed. Other parameters are FFS.
Proposal 3: At least accumulated TPC command value, i.e., f(i), should be used in common between two waveforms.

Proposal 4: At least Pcmax should be configured separately between two waveforms when both waveforms are configured.
3. Conclusion

In this contribution we discussed UL TPC considering dynamic waveform switching. Our observation and proposal are as followed:
Proposal 1: Support UE to report PH difference between two waveforms as well as PH of current waveform.

Proposal 2: Support reference format to calculate non-current waveform PH.

Proposal 3: At least f(i), i.e., accumulated TPC command should be used in common between two waveforms.

Proposal 4: At least Pcmax should be configured separately between two waveforms when both waveforms are configured.
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