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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
Regarding uplink (UL) power control (PC) for NR, most agreements [1]-[3] were reached. Some are captured as follows:
Support the following PUSCH power control in NR:
· Value of P_0 is composed by cell specific component and UE specific component
· At least three cell specific component values of P_0 can be configured
· j can be configured for the following aspects
· PUSCH beam indication (if present) for grant-based PUSCH
· FFS: logical channel of PUSCH
· If N=2 (number of closed loop process) is configured for UE, l can be configured for the following aspects 
· PUSCH beam indication (if present) for grant-based PUSCH
· FFS: logical channel(s) carried by PUSCH
· For PUSCH PC, when SRI field is configured, confirm the agreed expression of “PUSCH beam indication (if present)” is the same as “indication by SRI field in UL grant (if present)”, aligning to MIMO agreements at least for grant-based PUSCH.
For PRACH, we have agreements:
· At least for handover case, a source cell can indicate in the handover command, 
· Association between RACH resources and CSI-RS configuration(s)
· Following RRC parameters related to RACH configuration are FFS 
· Parameters related to the email discussion [90b-NR-07], i.e., the ones that are related to mapping between SS/PBCHBLOCK and PRACH transmission occasions and preambles
· Parameters related to the mapping between CSI-RS and PRACH transmission occasions and preambles
· Companies are encouraged to comment whether these parameters should be supported in their contribution. Supporting companies are also encouraged to provide range of values for these parameters.
Also in RAN2, we have one agreement which is related to logical channel of PUSCH processing:
· Upon reception of an UL grant, PHY provides “uplink transmission information” to the MAC same as HARQ information. Uplink transmission information consists of Subcarrier Spacing index, PUSCH transmission duration, type of grant and cell information for the corresponding scheduled uplink transmission. The Uplink transmission information associated with an UL grant is used within LCP/logical channel selection procedure.

For LTE/NR NSA operation,
· If this UE supports dual UL operation and also supports single UL operation with Case 1 HARQ timing, RRC signaling can configure a UE to operate in one of the following modes:
· Dual UL operation
· Single UL operation with Case 1 HARQ timing
· Single UL operation with Case 2 HARQ timing
· For UE supporting single UL operation and with Case 1 HARQ timing if UE does not support power scaling for LTE-NR DC with P_LTE+P_NR>Pcmax, UE shall support the following two operations:
· Operation A with Case1: P_LTE + P_NR > Pcmax, in which case the UE assumes that no NR UL transmission takes place in an UL subframe/slot that is designated as LTE UL in the Case 1 reference TDD configuration
· Operation B with Case1: P_LTE + P_NR <= Pcmax, in which case NR UL can be scheduled in any UL subframe/slot (while the UE behaviour in case of being simultaneously scheduled on LTE and NR uplinks is not specified) 
· The operation A vs operation B configuration is implicitly determined based on P_LTE and P_NR
· Note that the above agreement does not affect the current status on the optional/mandatory support of power scaling for LTE-NR DC with P_LTE + P_NR > Pcmax
· Note that the above agreement can become obsolete if power scaling for LTE-NR DC is mandated to all UEs

In this contribution, we further discuss the open and ambiguous issues in details on UL power control procedures and parameters based on the above agreements in NR. In addition, we propose some text corrections on TS 38.213 [5] and TS 38.212 [6].
[bookmark: _Ref129681832]Corrections based on existing agreements
PRACH power control
For PRACH power control, the PL estimate based on SS/PBCH block is clearly defined in the standards. However, PRACH power control PL estimate may also be based on CSI-RS configured for a UE. This is necessary at least for some handover cases where the TRP does not have a SS/PBCH block, and for some cases a different beam is used than the SS/PBCH block beam. The agreement from RAN1 NR AH2 [1] describes the association between CSI-RS and PRACH transmission:
Agreement:
At least for handover case, a source cell can indicate in the handover command, 
-          Association between RACH resources and CSI-RS configuration(s)
Though the agreement does not explicitly describe what this association is used for, it is generally clearly that this association is to be used at least for PL estimate. Also note that the parameter is already captured in TS 38.331:
RACH-ConfigDedicated information element
-- ASN1START
-- TAG-RACH-CONFIG-DEDICATED-START

-- FFS: resources for msg1-based on-demand SI request
-- FFS: resources for beam failure recovery request

RACH-ConfigDedicated ::=		SEQUENCE {
	-- Resources for handover to the cell
	cfra-Resources					CFRA-Resources, 
	-- Subcarrier spacing for msg2 for contention-free RA procedure for handover
	rar-SubcarrierSpacing			SubcarrierSpacing
}

-- FFS_CHECK: Isn’t it sufficient to have just one list and the CHOICE inside the list element (around the ssb/csirs)?
CFRA-Resources ::= 				CHOICE {
	cfra-ssb-ResourceList			SEQUENCE (SIZE(1..maxRAssbResources) OF CFRA-SSB-Resource,
	cfra-csirs-ResourceList			SEQUENCE (SIZE(1..maxRAcsirsResources)OF CFRA-CSIRS-Resource
}

CFRA-SSB-Resource ::= 			SEQUENCE {
	ssb								SSB-ID,
	ra-PreambleIndex				INTEGER (0..FFS_XX),
	-- 	PRACH configuration for SSB configuration (i.e. time and frequency location)
	ra-Resources				RA-Resources -- Definition FFS
}

CFRA-CSIRS-Resource ::= 		SEQUENCE {
	csirs							CSIRS-ID, -- FFS where the CSI-RS are defined (e.g. MO)
	ra-PreambleIndex				INTEGER (0..FFS_XX),
	-- 	PRACH configuration for CSIRS configuration (i.e. time and frequency location)
	ra-Resources					RA-Resources -- Definition FFS
}

-- TAG-RACH-CONFIG-DEDICATED-STOP
-- ASN1STOP

 Proposal 1: For PRACH, CSI-RS resource can be configured for PL estimation. 
A text proposal for this correction is provided in the Appendix for section 7.4 of TS 38.213.
Group-common PDCCH for PUCCH/PUSCH TPC commands
The detailed design for group-common PDCCH format 2_2 for PUCCH/PUSCH was not fully discussed, but the details can be designed based on existing agreements and specifications. LTE DCI format 3 design for PUCCH/PUSCH should be reused based on a mapping between a TPC command field and a serving cell of a UE. In addition, format 2_2 should be transmitted in common search space, and the transmission parameters for monitoring the common search space and receiving format 2_2 can be designed similarly to other group-common PDCCH.
Proposal 2: For group-common PDCCH format 2_2 for PUCCH/PUSCH TPC command, configuration parameters should be provided and similar to LTE DCI format 3 and other NR group-common PDCCH.
A text proposal for this correction is provided in the Appendix for section 7.3.1.3.3 of TS 38.212 and also for section 11.4 of TS 38.213.
Discussions
PUCCH power control

On considering the transmission power adjustment , this one should be generalized as one BPRE for all PUCCH formats, and the detail BPRE definition can be FFS.

Proposal 3: For PUCCH power control,  can be one general BPRE for all PUCCH formats
Intra-slot power scaling
In NR, TDM between PUCCH and PUSCH/PUCCH is agreed, however, the transmission power unbalance between different PUSCH/PUSCH will impact the PUSCH/PUCCH performance. This issue is resulted from the power ON/OFF ramping shown as in Figure.1.  Different from LTE with limited impact from SRS, power unbalance for PUSCH/PUCCH should be unacceptable.
[image: ]
Figure 1 General ON/OFF time mask
To solve this unbalance between PUSCH/PUCCH TDM case, the power scaling can be introduced to keep same power level for multiple TDM channels as shown in Figure.2. From the figure, we can see that the real transmission power calculation for first UL channel may look ahead of second UL channel’s transmission power.
[image: ]
Figure 2 General intra-slot power scaling
Proposal 4: Intra-slot power scaling should be supported to keep same power level for PUSCH/PUCCH TDM case.
Power control for EN-DC
In RAN1#91 meeting, it has been agreed that for LTE/NR NSA operation, a UE can be configured to operate in three modes and the UE operations were also given with Case 1 HARQ timing.
The procedure of a UE for calculating the transmission power in EN-DC has already been specified in TS38.213 when a higher layer parameter suo-duo-mode is set to dual, while it is not clear how UE calculates the transmit power for MCG and SCG in EN-DC when a higher layer parameter suo-duo-mode is set to case1. In order to capture the above agreements and specify the UE behavior more clearly, some corrections for TS38.213 are detailed in Draft CR [5].
Proposal 5: Add the UE procedure behavior for calculating the transmit power for MCG and SCG in EN-DC when a higher layer parameter suo-duo-mode is set to case1.
Conclusion
In this contribution, further discussions on UL PC in NR were presented. We have the following proposals:
Proposal 1: For PRACH, CSI-RS resource can be configured for PL estimation. 
Proposal 2: For group-common PDCCH format 2_2 for PUCCH/PUSCH TPC command, configuration parameters should be provided and similar to LTE DCI format 3 and other NR group-common PDCCH.

Proposal 3: For PUCCH power control, NR supports  can be one general BPRE for all PUCCH formats
Proposal 4: Intra-slot power scaling should be supported to keep same power level for PUSCH/PUCCH TDM case.
[bookmark: _GoBack]Proposal 5: Add the UE procedure behavior for calculating the transmit power for MCG and SCG in EN-DC when a higher layer parameter suo-duo-mode is set to case1.

References
[bookmark: _Ref503361759][bookmark: _Ref167612875][bookmark: _Ref477510247][bookmark: _Ref465692597]Chairman’s notes, 3GPP TSG RAN WG1 #AH_NR2.
Chairman’s notes, 3GPP TSG RAN WG1 Meeting 90bis.
[bookmark: _Ref503361760]Chairman’s notes, 3GPP TSG-RAN WG2 Meeting #100.
R1-1800813, “Correction on Power control for single uplink operation with Case 1 HARQ timing for EN-DC in TS38.213” , Huawei, HiSilicon, Vancouver, Canada, 22th Jan. – 26th Jan. 2018
[bookmark: _Ref503363617]3GPP TS 338.213.f00, “Physical layer procedures for control”.
[bookmark: _Ref503387918]3GPP TS 338.212.f00, “Multiplexing and channel coding”.

Appendix

38.213
------------------------------------------ Start of Text Proposal ----------------------------------------------
---------------------------------------- Unchanged parts omitted --------------------------------------------
7.4				Physical random access channel



A UE determines a transmission power for a physical random access channel (PRACH) for carrier  of serving cell  in transmission period  as 

	 [dBm],








where  is the configured UE transmission power defined in [8, TS 38.101] for carrier  of serving cell  within transmission period ,  is provided by higher layer parameter preambleReceivedTargetPower, and  is a pathloss calculated by the UE for carrier  of serving cell  in dB calculated as referenceSignalPower – higher layer filtered RSRP, where RSRP is defined in [7, TS 38.215], the higher layer filter configuration is defined in [12, TS 38.331], and referenceSignalPower is configured by either higher layer parameter SS-PBCHBlockPower or, when periodic CSI-RS transmission is configured, by higher layer parameter Pc-SS providing an offset of the CSI-RS transmission power relative to the SS/PBCH block transmission power [6, TS 38.214], where SS-PBCHBlockPower is provided by SystemInformationBlockType1, and where the CSI-RS is provided by CFRA-CSIRS-Resource. 
--------------------------- End of Text Proposal --------------------------


------------------------------------------ Start of Text Proposal ----------------------------------------------
---------------------------------------- Unchanged parts omitted --------------------------------------------
11.4	Group TPC commands for PUCCH/PUSCH
If a UE is configured by higher layers with parameter PUCCH-TPC-PDCCH-Config, the UE is configured with a TPC-PUCCH-RNTI provided by higher layer parameter pucch-TPC-RNTI and with a set of serving cells by higher layer parameter pucch-monitoring-cells for monitoring PDCCH conveying DCI format 2_2 with CRC scrambled by TPC-PUCCH-RNTI. The UE is configured 
-	control resource set(s) and respective search space sets for monitoring PDCCH with DCI format 2_2 for PUCCH;
-	a mapping for a serving cell to a field in DCI format  2_2 by higher layer parameter PUCCH-cell-to-PUCCH;
-	a monitoring periodicity for PDCCH with DCI format 2_2 by higher layer parameter PUCCH-monitoring-periodicity.
A field in the DCI format is a TPC command for the associated serving cell, with 2 bits interpreted according to Subclause 7.2.1.
If a UE is configured by higher layers with parameter PUSCH-TPC-PDCCH-Config, the UE is configured with a TPC-PUSCH-RNTI provided by higher layer parameter pusch-TPC-RNTI and with a set of serving cells by higher layer parameter pusch-monitoring-cells for monitoring PDCCH conveying DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI. The UE is configured 
-	control resource set(s) and respective search space sets for monitoring PDCCH with DCI format 2_2 for PUSCH;
-	a mapping for a serving cell to a field in DCI format  2_2 by higher layer parameter PUSCH-cell-to-PUSCH;
-	a monitoring periodicity for PDCCH with DCI format 2_2 by higher layer parameter PUSCH-monitoring-periodicity.
A field in the DCI format is a TPC command for the associated serving cell, with 2 bits interpreted according to Subclause 7.1.1.
--------------------------- End of Text Proposal --------------------------

38.212
------------------------------------------ Start of Text Proposal ----------------------------------------------
---------------------------------------- Unchanged parts omitted --------------------------------------------
7.3.1.3.3	Format 2_2
DCI format 2_2 is used for the transmission of TPC commands for PUCCH and PUSCH. 
The following information is transmitted by means of the DCI format 2_2:
-	Identifier for DCI formats – [1] bits
-	TPC command number 1, TPC command number 2,…, TPC command number N
The parameter PUCCH-cell-to-PUCCH or PUSCH-cell-to-PUSCHxxx provided by higher layers determines the index to the TPC command number for PUCCH or PUSCH for a cell. Each TPC command number is 2 bits. 
--------------------------- End of Text Proposal --------------------------
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