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1 	Introduction
In RAN1 NR ad-hoc January, we made several areements for further clarification of the previous agreements.
Agreement:
For grant-based PUSCH, when the SRI field is present in the UL grant 
· The mapping between each state of the SRI field and the pathloss reference (k) is directly configured via RRC.
· The mapping between each state of the SRI field and the p0,alpha (j) is directly configured via RRC.
· [bookmark: _GoBack]If N=2 (number of closed loop process) is configured to the UE, the mapping between each state of the SRI field and the PUSCH closed loop process (l) is directly configured via RRC.
· Note: The mappings above are separately configured for SUL and non-SUL

Agreement:
Define RRC parameter SRI-PUSCHPowerControl-Mapping which contains the following, where Ns is the number of valid values for the SRI field in the DCI (as defined in 38.212) 
· SRI-PathlossReferenceIndex-Mapping contains Ns pathloss reference ID values (Note: Maximum of four pathloss reference IDs can be configured) with the first value corresponding to SRI state 0, second value corresponding to SRI state 1 etc.
· SRI-P0AlphaSetIndex-Mapping contains Ns p0-alpha set index values (Note: Maximum of 32 p0-alpha set values can be configured) with the first value corresponding to SRI state 0, second value corresponding to SRI state 1 etc.
· SRI-PUSCHClosedLoopIndex -Mapping contains Ns closed loop index values (Note: Maximum of 2 closed loop index values can be configured) with the first value corresponding to SRI state 0, second value corresponding to SRI state 1 etc.
Note: The RRC parameters above are separately configured for SUL and non-SUL

Agreement:
Add RRC parameter PathlossReferenceIndex at least for UL-TWG-type1 

Agreement:
For PUCCH, when the parameter PUCCH-Spatial-relation-info is configured to the UE,
· The mapping between each entry of the RRC parameter PUCCH-Spatial-relation-info and the pathloss reference (k) is configured as part of PUCCH-Spatial-relation-info.
· The mapping between each entry of the RRC parameter PUCCH-Spatial-relation-info and the p0 is directly configured as part of PUCCH-Spatial-relation-info.
· If N=2 (number of closed loop process) is configured to the UE, the mapping between each entry of the RRC parameter PUCCH-Spatial-relation-info and the PUSCH closed loop process (l) is directly configured as part of PUCCH-Spatial-relation-info.
· Note: Precise ASN.1 design can be decided by RAN2

Agreement:
Define RRC parameter PUCCHPowerControl-Mapping which contains the following, where Ns is the number of configured entries in the parameter PUCCH-Spatial-relation-info 
· PathlossReferenceIndex-Mapping contains Ns pathloss reference ID values (Note: Maximum of four pathloss reference IDs can be configured) with the first value corresponding to the first entry of the parameter PUCCH-Spatial-relation-info, second value corresponding to the second entry of the parameter PUCCH-Spatial-relation-info etc.
· P0PUCCHIndex-Mapping contains Ns p0 PUCCH index values (Note: Maximum of 8 p0 PUCCH index values can be configured) with the first value corresponding to the first entry of the parameter PUCCH-Spatial-relation-info, second value corresponding to the second entry of the parameter PUCCH-Spatial-relation-info etc.
· PUCCHClosedLoopIndex -Mapping contains Ns closed loop index values (Note: Maximum of 2 closed loop index values can be configured) with the first value corresponding to the first entry of the parameter PUCCH-Spatial-relation-info, second value corresponding to the second entry of the parameter PUCCH-Spatial-relation-info etc.

And we made a progress on remaining details for PUCCH power control.

Agreement:
The delta function ΔTF,f,c(i) for PUCCH formats 0 and 1 is as follows,
· ΔTF,f,c(i) = 10 log10( ),   where 
· Nsymb is the number of symbols transmitted
· Nref (the reference number of symbols configured for the PUCCH format) is set to 
· 2 for PUCCH format 0
· 14 for PUCCH format 1

In this contribution, we discuss the remained details related with these issues.
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Remained details of configuration details
It is widely understood that pathloss in NR uplink has a bit different meaning with that of LTE, though both are measured in same way. In legacy LTE, pathloss is defined as the difference between RSRP and transmitted power of pathloss reference signal, and defined in the same way in LTE. But due to transmission and/or receiving beamforming, the difference of RSRP and transmission power would be measured as combination of actual pathloss and beam directivity gain. After series of discussion with RAN4, it was confirmed that individual/separated measure of beam gain is not practical, and it resulted beam specific pathloss measurement which means UE would perform separated multiple measurement of pathloss for each of candidate transmission beam. 
But beam specific pathloss does not always mean that each of candidate beam should be handled with separated power control process, though the open-loop part is definitely separated. For example, when several beams are configured for a purpose of beam refinement, it would be a general assumption that those beams are spatially well correlated or have small angular distance, and the assumption led a consensus that multiple beams or candidate beams can share the same or similar fading. 
Based on the consensus above, while a large amount of pathloss measurement can be simultaneously configured, only up to 2 closed loop process was agreed which can be configured in beam specific way or in other various ways according to gNB’s configuration. 
Figure 1 is an example of 4 pathloss measurement and 2 closed loop processes configured for a UE. 4 closed beams are assumed at UE side, but a bit different beam characteristic is assumed at gNB side that two pair of two beams are configured with close angular distance within pair.
According to the logics why multiple of closed loop processes but possibly less than candidate uplink beams are configured, when UL candidate beams are reconfigured, e.g., beam recovery happened, it is obvious that closed loop power control process should be reconfigured or reset as a part of power control reconfiguration. But in the current description of TS 38.213, the reset of closed loop process is captured to be happen when the value of  or  is changed only. 

Observation 1: Current specification description would not allow UE to reset closed loop power control process even when UL beam reconfiguration, e.g., beam recovery happens if the value of  or  is not changed, 

Proposal 1: When any of following UL PC configuration is changed or reconfigured, UE should reset closed loop power control process
· Value of P_0, alpha or mapping of P_0-alpha set to each state of SRI
· Pathloss RS or mapping of pathloss RS to each state of SRI
· Mapping of closed loop process to each state of SRI

Proposal 2: UE should reset closed loop power control process if corresponding UL candidate beam configuration, e.g., SRI state or PUCCH-spatial-info is reconfigured.

[image: ]
< Figure 1. 4 beams with 2 CL PC process>

Text proposal on TS 38.213

Add following text
[bookmark: _Ref497117847][bookmark: _Ref500774487][bookmark: _Toc501387525]7.1.1	UE behaviour



-	A UE can reset accumulation for carrier  of serving cell 


-	When  value, value, or mapping of these values to SRI state is changed by higher layers;

-	When  value is changed by higher layers;
-	When pusch-pathloss-Reference-rs or mapping of pusch-pathloss-Reference-rs to SRI state is changed by high layers
-	When PUSCH-closed-loop-index is reconfigured or mapping of PUSCH-closed-loop-index to SRI state is changed by high layers
-	When SRI state is reconfigured by high layers
[bookmark: _Toc501387527]
7.2.1	UE behaviour

· 

 is the current PUCCH power control adjustment state and  is the first value after reset
· 
If  value is changed by higher layers, 
· 
 
· 
 
· 

[bookmark: _Hlk506580794]When  value or mapping of  value to PUCCH-Spatial-relation-info value is changed by high layers
· When pucch-pathlossReference-rs is reconfigured or mapping of pucch-pathlossReference-rs value to PUCCH-Spatial-relation-info value is changed by high layers
· When PUCCHClosedLoopIndex-Mapping is changed by high layers
· When PUCCH-Spatial-relation-info is reconfigured


3 	Conclusions
For further clarification of previous agreements and consensus, we shared the observation below and made following proposals and aligned text proposals.

Observation 1: Current specification description would not allow UE to reset closed loop power control process even when UL beam reconfiguration, e.g., beam recovery happens if the value of  or  is not changed, 

Proposal 1: When any of following UL PC configuration is changed or reconfigured, UE should reset closed loop power control process
· Value of P_0, alpha or mapping of P_0-alpha set to each state of SRI
· Pathloss RS or mapping of pathloss RS to each state of SRI
· Mapping of closed loop process to each state of SRI

Proposal 2: UE should reset closed loop power control process if corresponding UL candidate beam configuration, e.g., SRI state or PUCCH-spatial-info is reconfigured.
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