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Introduction
In the past several meetings [1-3], we have discussed UL power control issue and the followings were agreed in the RAN1 #88bis and #89 meeting. 
Agreements from #88bis:
· For beam specific power control, NR defines beam specific open & closed loop parameters. 
· FFS: details on beam common parameter(s)
· Note: Agreed on RAN1 #88 FFS details on “beam specific”, especially regarding handling layer/layer-group/panel specific/beam group specific/beam pair link specific power control
· 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

Agreements from #89:
· Support beam specific pathloss for ULPC


Regarding beam specific or beam common parameters, several companies have already mentioned their opinions [4]. In this contribution, we also show our opinion. Further, we discuss power compensation based on UL measurements for the PL mismatch between downlink and uplink.

Discussion
Parameter consideration
 We think the power control formula for LTE should be the base line. Therefore, we discuss here based on the formulas defined for LTE.
(a) Parameters Po and 
Po value for one channel (NR-PUSCH, NR-PUCCH or NR-SRS) should be common among beam pair links (BPLs) in the same set of gNB and UE because signaling overhead becomes large if different Po value is set every time BPL switching occurs. Also, UE beam switching might not be informed to gNB so that signaling of Po value might not be possible.
 should also be common among BPLs because of the same reason as Po.

Proposal 1:
· Po and values for one channel are common among BPLs in the same set of gNB and UE.
· FFS: for different numerologies
Even if Po and  are beam common parameters, the difference of link condition between BPLs can be compensated by pathloss estimation done in each UL transmission and closed loop control.

(b) Closed loop control value f(i)/g(i)
 The parameter f(i)/g(i) is treated as either absolute value or accumulated value. Even in TDD mode, closed loop control is needed to compensate the pathloss difference between downlink and uplink when the beam correspondence is not available in either of gNB or UE. Also, the situation of interference is different between downlink and uplink. This is another reason why closed loop control is needed. Therefore, the value f(i)/g(i) is important.
One discussion point is whether or not the value f(i)/g(i) should be taken over when BPL switching occurs. Our opinion is as follows. When BPL switching occurs in the same TRP, the value should be taken over because the situation of interference is similar. However, when BPL switching occurs between different TRPs, the value should be reset because the situation of interference is different between TRPs.
[bookmark: _GoBack] There is a case that multiple BPLs connect to different TRPs respectively. One possibility for control is that multiple f(i)/g(i) associated to multiple BPLs are independently controlled at each TRP. However, it makes the control complex. Therefore, our preference is that gNB transmits one common TPC command for multiple BPLs. For instance, the gNB has the primary BPL as a local variable for the power control for the UE and decides whether the value f(i)/g(i) should be taken over or not depending on the primary BPL switching between the same/different TRP(s).

Proposal 2:
· The information whether the closed loop value f(i)/g(i) is taken over or reset is explicitly or implicitly signaled together with beam indication by gNB.
· E.g. when BPL switching occurs in the same TRP, f(i)/g(i) is taken over.
· E.g. when BPL switching occurs between different TRPs, f(i)/g(i) is reset.

Compensation of PL mismatch between DL and UL
Some contributions mention a concern about PL mismatch between downlink and uplink [5-8]. It happens when the beam correspondence is not available in either of gNB or UE. The beam gain is different between downlink and uplink. Also, BPL might be different between downlink and uplink. In this case, the received power at gNB might not satisfy the target power. Or the received power might unnecessarily exceed the target power. Therefore, we think certain compensation scheme based on UL measurements is needed for the case. One possible way is to directly signal compensation value estimated by UL measurements when DL or UL BPL switching occurs. Also, the compensation value can be signaled as TPC command. This is another way.

Proposal 3:
· The power compensation value based on UL measurements is signaled to a UE when the beam correspondence is not available and DL/UL BPL switching occurs.

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

Proposal 1:
· Po and values for one channel are common among BPLs in the same set of gNB and UE.
· FFS: for different numerologies

Proposal 2:
· The information whether the closed loop value f(i)/g(i) is taken over or reset is explicitly or implicitly signaled together with beam indication by gNB.
· E.g. when BPL switching occurs in the same TRP, f(i)/g(i) is taken over.
· E.g. when BPL switching occurs between different TRPs, f(i)/g(i) is reset.

Proposal 3:
· The power compensation value based on UL measurements is signaled to a UE when the beam correspondence is not available and DL/UL BPL switching occurs.
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