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Introduction
In the RAN1 NR-AH#3 and #90bis meetings, the discussion on NR power control framework was done and the followings were agreed[1,2].
From #90bis meeting
Working Assumption:
· Support Pcmax,c(i), P0_PUCCH(F), PLc(k), g(i) for NR PUCCH power control in slot i for serving cell c.
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· F is the index of PUCCH formats, e.g., F = 0 for PUCCH format 0, F = 1 for PUCCH format 1, F = 2 for PUCCH format 2, F = 3 for PUCCH format 3
· P0_PUCCH is a parameter composed of the sum of a parameter P0_NOMINAL_PUCCH configured by higher layers and a parameter P0_UE_PUCCH configured by higher layers.
· k is the index of RS resource(s) for pathloss measurement is RRC configured
· Multiple values of k can be configured by RRC signalling 
· FFS: Other approaches not requiring RRC configuration for the determination of k
· FFS: exact Pcmax,c(i) definition and notation for above 6 GHz
· Full path-loss compensation for NR PUCCH power control
· Note: 10*log10(M_PUCCH,c(i)) should be deleted 
· Note: P_0_PUCCH should be revised to P_0_PUCCH(b)
· Note: g(i) should be revised to g(i,l)
· Multiple P_0_PUCCH(b) can be configured by RRC signalling
· Support up to 2 closed-loop power control processes, i.e., l 
· The closed-loop control process is configured by RRC signalling
· Reset trigger by RRC re-configuration of P_0, FFS: beam changing, etc. 
· Only accumulative TPC command
· Support ΔPUCCH_TF,c(i) to reflect at least UCI payload size, UCI type (e.g., SR, HARQ, CSI), different coding gains, PUCCH format, coding schemes and different effective coding rates: 
· FFS: details on ΔPUCCH_TF,c(i)
· Whether ΔPUCCH_TF,c(i) includes MPUCCH,c(i)
· MPUCCH,c(i) is related to the PUCCH BW in slot i, FFS on the details
· FFS: whether ΔPUCCH_TF,c(i) takes into account received SNR target difference between DFT-s-OFDM and CP-OFDM or not.


From NR-AH#3 meeting
Agreement:
· For PRACH/PUSCH/SRS on an SUL carrier associated with a NR DL/UL carrier, the range of the following values shall be sufficiently large to compensate the pathloss difference between the SUL carrier and the NR DL/UL carrier
· Received target power for PRACH power control,
· Po for PUCCH(if supported on SUL) power control, PUSCH power control, and SRS power control
· FFS maximum pathloss difference to be compensated

From #90bis meeting
Working Assumption:
· For PRACH/PUSCH/PUCCH/SRS on an SUL carrier associated with a NR DL/UL carrier, the maximum pathloss including penetration loss difference between two UL carriers to be compensated is 76 dB.
· 76dB can be revisited in RAN1#91 if there is a technical issue
· Note: This maximum number is based on the assumption that the downlink carrier frequency can be up to 70GHz


On PUCCH power control, there are still some FFS points. In this contribution, we discuss one of them, i.e. the reset trigger for closed loop power control value g(i, l). Further, we discuss power compensation based on UL measurements for the PL mismatch between downlink and uplink.

Discussion
Reset trigger for PUCCH closed loop control value g(i, l)
 It was agreed that the value g(i, l) is reset when P0 is reconfigured. However, it is FFS whether the value is reset or not when the beam change occurs.
 In our opinion, a gNB should indicate the reset to a UE if it is needed when UL beam change occurs. Under the condition that the gNB has single TRP, the value g(i, l) should generally be taken over even when UL beam change occurs because the channel conditions between source beam and target beam are very similar. However, the channel conditions are quite different if the target beam is far from the source beam. Such scenario is shown in the figure 1. When we consider two cases above, it is better that the gNB can select to “reset” or “take over” the value g(i, l) according to the case and indicate the decision to the UE.
TRP
UE
source beam
target beam

Figure 1: Beam change between far beams

Proposal 1:
· When UL beam change occurs, the gNB indicates to the UE whether the closed loop control value g(i, l) in accumulated mode is taken over or reset.

[bookmark: _GoBack]Compensation of PL mismatch between DL and UL
The study on compensation of pathloss difference between SUL carrier and NR carrier was agreed as shown in section 1. However, pathloss difference might also be seen between NR downlink and uplink if the beam correspondence is not available in either of gNB or UE. In this case, the received power at gNB might not satisfy the target power. Or the received power might unnecessarily exceed the target power. This concern is mentioned in some contributions [3-5]. Therefore, similar study to the SUL is needed for the case that NR downlink pathloss and uplink pathloss are different. However, the frequency of the compensation is different from the SUL case. Currently, P0 range is being studied for the SUL case. In the SUL case, the compensation is only needed when the SUL carrier is attached. However, NR downlink and uplink case, the compensation is needed whenever the beam change occurs. Therefore, the frequency of the compensation in this case is higher than the one in the SUL case. If we consider it, the compensation way by P0 change in RRC signaling might not be proper way. One possible way is to signal the compensation value in the L1 signaling when the beam change occurs. The value can be explicitly signaled. Alternatively, the compensation value can be implicitly signaled as TPC command.

Proposal 2:
· The pathloss compensation between NR downlink and uplink is also considered for the case that the beam correspondence is not available in either of gNB or UE.
· It is considered that the compensation value is explicitly signaled in L1 signaling or implicitly signaled as TPC command in addition to the way of P0 change.

Conclusion
In this contribution, we discussed uplink transmission power control for Rel-15 and showed our proposals.

Proposal 1:
· When UL beam change occurs, the gNB indicates to the UE whether the closed loop control value g(i, l) in accumulated mode is taken over or reset.

Proposal 2:
· The pathloss compensation between NR downlink and uplink is also considered for the case that the beam correspondence is not available in either of gNB or UE.
· It is considered that the compensation value is explicitly signaled in L1 signaling or implicitly signaled as TPC command in addition to the way of P0 change.
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