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Introduction
Power control (PC) framework for NR, particularly beam-specific PC, is a critical component of the December drop or Phase 1 for NR specification TS 38.213, based on several agreements reached in the past few RAN1 meetings [1-7].
In this contribution, we provide our views on remaining aspects of beam-specific power control, in particular, configuration of closed-loop PC (CL-PC) for PUSCH, and configuration of PHR for SRS. Corresponding text proposals for TS 38.213 is provided in the Appendix. 
Closed-Loop Power Control for PUSCH 
For a gNB with multiple beams pointing to significantly different spatial directions such as with multiple TRP antenna panels, a separate closed-loop power control process may be configured for UL beams associated with such gNB beams due to potential differences in UL interference levels. The same closed-loop PC may be used for all gNB Rx beams of the same TRP panel. A gNB would attempt to keep the same closed-loop configuration for those UE UL beams that are associated with gNB beams of similar spatial directions, but use separate closed-loop configurations for those UE UL beams that are associated with gNB beams of significantly different spatial directions.  It was agreed (TS 38.213 [8]) to support up to 2 closed-loops for UE uplink power control.
If the configuration of a separate closed-loop PC is needed in a certain deployment but not possible due to the limited number of (i.e., 2) available closed-loops, e.g., when the UE attempts to switch from communication with a beam from one TRP panel to a beam in another TRP panel with significantly different spatial directions, the closed-loop configuration would need to reset accumulation. 
Proposal 1: Support reset of closed-loop accumulation for the UE when switching between beams that point to significantly different spatial directions such as with multiple TRP antenna panels.
It has been agreed for PUSCH power control to support a reset of the closed-loop power control upon RRC reconfiguration of the open-loop parameters, P0 and alpha. On the other hand, the beam management Agenda Item has discussed (i) beam switching/refinement procedures that potentially introduce one or multiple new gNB beam(s) to the configuration of active gNB beams for a UE, as captured by the RRC parameter Transmission Configuration Indicator or TCI; (ii) updating the spatial parameters for UL beams and/or update the quasi-co-location (QCL) assumptions for the DL beams, which can be also considered as update or reconfiguration of TCI or other related RRC parameters. Since the power control RRC parameters for configuration of P0 and alpha are impacted by PUSCH beam indication, a reconfiguration or update of TCI or other beam-management-related RRC parameters may indirectly imply an RRC reconfiguration of P0 and alpha. This may impact reset of the closed-loop power control for PUSCH as a result of beam change or TCI reconfiguration. 
When a new gNB beam gets added to the set of active gNB beams for a UE, and that gNB beam has significantly different spatial characteristic and/or quasi-co-location (QCL) assumptions with all of the existing active gNB beams for that UE, then the accumulation of only the closed-loop power control linked to the new gNB beam (and therefore all other gNB beams sharing that closed-loop) should be reset.
When some of the spatial relations in the Transmission Configuration Indicator (TCI) gets updated/reconfigured, for all PUSCH/SRS/PUCCH transmissions that correspond to or associate with that TCI update/reconfiguration, if any at all, the accumulation status of the closed-loop power control process after the TCI update may reset or may inherit the current/last accumulation status before TCI update/reconfiguration, depending on the similarity or difference of the spatial relations of the reference signals (RSs) before and after the TCI update. However, for any other PUSCH/SRS/PUCCH transmissions that do not correspond to or associate with that TCI update/reconfiguration, the accumulation status of the closed-loop power control process should not reset after the TCI update/reconfiguration, i.e., should carry over the current/last status of the CL-PC process before TCI update/reconfiguration.
Proposal 2: In the event of any or all of the following: (i) addition of a new gNB beam to the set of active beams for a UE; (ii) update or reconfiguration of TCI and/or corresponding spatial relations or QCL assumptions; the closed-loop power control process associated with that added beam and/or updated TCI will be impacted, i.e., reset or carry over depending upon the spatial relations before and after the beam addition and/or TCI update/ reconfiguration. 
A text proposal to TS 38.313 is provided in the Appendix to capture this proposal. 
PHR for SRS
It was agreed in the recent RAN1 meeting [7] to support PHR for SRS for serving cell on which UE is not configured with PUSCH transmission, similar to type-3 PHR in LTE. 
RAN1#91 Agreement: 
Specification supports SRS PHR reporting for serving cell / uplink where PUSCH is not configured
SRS virtual PHR reporting is based on one SRS resource configured by the gNB
SRS PHR reporting is as in LTE type-3 
Send one LS to RAN2 about this agreement

The SRS PHR is captured in TS 38.213 as “type-2 PHR”, however, it is not restricted to serving cell on which UE is not configured with PUSCH. A text proposal to capture this restriction for Section 7.7.2 of TS 38.213 is provided in the Appendix. 
Proposal 3: Clarify type-2 PHR in TS 38.213 is only for serving cell where PUSCH is not configured as agreed in RAN1#91.
Conclusion
In summary, we propose the followings for NR non-CA power control:
Proposal 1: Support reset of closed-loop accumulation for the UE when switching between beams that point to significantly different spatial directions such as with multiple TRP antenna panels.
Proposal 2: In the event of any or all of the following: (i) addition of a new gNB beam to the set of active beams for a UE; (ii) update or reconfiguration of TCI and/or corresponding spatial relations or QCL assumptions; the closed-loop power control process associated with that added beam and/or updated TCI will be impacted, i.e., reset or carry over depending upon the spatial relations before and after the beam addition and/or TCI update/ reconfiguration. 
Proposal 3: Clarify type-2 PHR in TS 38.213 is only for serving cell where PUSCH is not configured as agreed in RAN1#91.
Corresponding text proposals for TS 38.213 is provided in the Appendix.
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Appendix - Text Proposals for TS 38.213
[bookmark: _GoBack]Text proposal (in red) for TS 38.213 Section 7.1.1 PUSCH power control:
7.1.1	UE behaviour
…..



For the PUSCH power control adjustment state for carrier  of serving cell  in PUSCH transmission period 
…..



-	A UE can reset accumulation of PUSCH power control adjustment state  for carrier  of serving cell 


-	When  value associated with PUSCH power control adjustment state  is changed by higher layers;


-	When  value associated with PUSCH power control adjustment state  is changed by higher layers;



- 	When the downlink RS resource  associated with PUSCH power control adjustment state  is changed by higher layers such that it is not quasi co-located with respect to spatial Rx parameters to any other pusch-pathloss-Reference-rs associated with the same PUSCH power control adjustment state ; 



- 	When SRS-SpatialRelationInfo field value associated with PUSCH power control adjustment state  is changed by higher layers resulting in a downlink RS resource  that it is not quasi co-located with respect to spatial Rx parameters to any other pusch-pathloss-Reference-rs associated with the same PUSCH power control adjustment state ;

Text proposal for TS 38.213 Section 7.7.2 SRS PHR
[bookmark: _Toc501387535]7.7.2	Power headroom for SRS



Type 2 PH report: In a SRS transmission period , a UE computes a power headroom for a Type 2 report for a carrier  of serving cell  and not configured for PUSCH transmission as 
…..
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