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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:
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

· For non-codebook based UL transmission, the UE can only be configured for one SRS resource set with the following details:
· The UE can be configured to simultaneously transmit up to X SRS resources
· X is part of UE capability signalling
· The SRS resources transmitted simultaneously occupy the same RBs

In this contribution, we further discuss some 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.
[bookmark: _Ref129681832]Discussions
PUCCH power control
The delta function ΔTF,f,c(i) is to adjust the transmit power for different PUCCH formats based on the respective coding gain (e.g. Polar coding) with specific MCS (i.e. determined by specific UCI payload size and resource elements). The delta function has been agreed for PUCCH formats 0 and 1, but no agreement has been reached for PUCCH formats 2/3/4. In LTE, ΔTF,f,c(i) is approximately modelled as Shannon function by  (i.e.  wherein  can be absorbed into P0. For PUCCH formats 2/3/4 in NR, this formula can be reused. Moreover, for PUCCH transmission, specific P0 can be configured by the specific SpatialRelationInfo which is associated with a specific hopping scheme, so the hopping gain is not necessary to be captured by ΔTF,f,c(i). 
Based on some PUCCH link-level simulation sample results from [4]-[6] (also regarded as source1, source2 and source3), we compare the fitting curves for several BPRE-SNR samples. For fair comparison, we try to adapt the fitting parameters for different sample data from different sources. Generally we use  for source1, for source2, and  for source3. Source1 and source3 use the same BPRE definition and similar formulas, so we use same fitting parameters. 
Figure 1 shows the fitting curves over sample data from source1 (shown in Table1 in Appendix).  is used for both source1 and source3 fitting formulas, and  is used for source2 fitting formula. We can see that source1 fitting formula has the best fitting performance.

[bookmark: _Ref505869624][image: ]
Figure 1 Fitting comparison over data sample from source1 [4]
Figure 2 shows the fitting curves over sample data from source2 (shown in Table2).   is used for both source1 and source3 fitting formulas, and  is used for source2 fitting formula. We can see that source1 and source3 fitting formulas have the similar and better performance than source2 fitting formula.
[image: ]
Figure 2 Fitting comparison over data sample from source2 [5]
Figure3 shows the fitting curves over sample data from source3 (shown in Table3).  is used for both source1 and source3 fitting formulas and there’s no fitting from source2 without exact  value. We can see that source1 and source3 fitting formulas have the similar performance.
[image: ]
Figure 3 Fitting comparison over data sample from source3 [6]
From all fitting comparisons above, we prefer to use   forΔTF,f,c(i).
Proposal 1: For PUCCH power control, ΔTF,f,c(i) can generally use  for PUCCH formats 2/3/4.
A text proposal for this correction is provided in the Appendix for section 7.2 of TS 38.213.
SRS power control
Following the agreement for non-codebook based UL transmission, one UE can be configured to simultaneously transmit multiple SRS resources within one resource set. Average power sharing within one resource has been clearly defined. However, power sharing between multiple resources within one resource set is still open. At least for the case of multiple SRS transmissions with different antenna ports over multiple different SRS resources in one resource set, the power for all antenna ports should be kept same in the same OFDM symbol. This means for each SRS port, the transmission power should be determined by  wherein  is the total port number associated with multiple resources in one resource set in one OFDM symbol and  is the total power defined for the SRS resource set.
Proposal 2: For multiple SRS resources within one resource set transmitted simultaneously, the total power for the SRS resource set should be equally split by all ports (i.e., divided by the total port number) associated with the multiple SRS resources.
A text proposal for this correction is provided in the Appendix for section 7.3 of TS 38.213.
Moreover, when SRS PC is not tied to PUSCH PC, the UE can obtain TPC for PUSCH from DCI format 0_1, and TPC for SRS from DCI format 2_3. Two DCIs are sent in UE-specific CORESET and common CORESET. A possible enhancement is when the UE is scheduled with SRS whose PC is not tied to PUSCH PC, the TPC command for SRS can be contained in format 0_1, along with the TPC command for PUSCH. In that case, due to the limited payload size, the TPC commands of PUSCH and SRS share the 2 bits, with each corresponding to 1 bit to differentiate {-1, +1} command. When the scheduled SRS power control is tied to PUSCH, or no SRS is triggered, the TPC command is 2bits for PUSCH power control.
Proposal 3: When the SRS resource set not tied to PUSCH power control is triggered by the SRS request field in DCI format 0_1, the MSB bit of the TPC command field is for PUSCH and the LSB bit is for SRS, and each bit corresponds to one of {-1, +1} close-loop power control command.

Power control for EN-DC
In RAN1 Adhoc #1801, RAN1 #91 and RAN2 Adhoc #1801 meetings, the following agreements were achieved.
	RAN1 AH 1801
Agreement:
· P_LTE and P_NR are configured separately via UE specific RRC (i.e., as dBm numbers with similar value range as p-Max in LTE)
· P_LTE and P_NR are UE-specific
· P_cmax for LTE and P_cmax for NR are derived based on P_LTE and/or P_NR (details to be decided by RAN4)
· RAN4 to define maximum total LTE and NR power in FR1 (X_total) that the UE should never exceed.
· When dynamic power sharing is used, 
· If total power for LTE and NR in FR1 exceeds X_total, UE reduces NR transmission power or drops NR transmission so that total power does not exceed X_total
· Note: As per previous agreement LTE power control procedure is not changed

RAN1 #91
Agreement
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
RAN2 Adhoc #1801
LS R2-1801652
RAN2 would like to inform that the signaling support of power sharing has been agreed in RAN2 as follows:
1. P_LTE (max power within LTE) and P_NR (max power within NR) can be configured to the UE (via LTE and NR respectively).
2:	UE capability for support of dynamic power sharing is contained within the MR-DC container
3:	UE capability for support of LTE TDM pattern is added to LTE UE capabilities. The support of this UE capability is conditionally mandatory for UEs that do not support dynamic power sharing, and for UEs that indicate single UL for any BC, and optional otherwise.
 
In addition RAN2 would like to indicate that RAN2 does not see the need to explicitly signal the SUO mode or dual mode to the UE side. It is assumed that:
- If LTE TDM pattern (SUO case 1) is configured to the UE, the UE would justify whether it enters to SUO mode based on the condition that P_LTE + P_NR > Pcmax, otherwise the UE would operate in dual UL operation mode or SUO case 2 mode.
- RAN2 understanding is that there is no need to differentiate SUO case 2 with dual UL operation mode.


Based on the current text in subsection 7.6.1 of TS38.213, the current spec does not follow the previous RAN1 agreements and RAN2 LS in some respects, which will be detailed below.
Support SUO-case1 for all UEs
Firstly, based on the previous RAN1 agreements and RAN2 LS, whether a UE indicates a capability for dynamic power sharing (DPS) or not, the UE can support SUO-case1. Therefore, a UE indicating a capability for DPS can also be configured for SUO-case1. However, according to the current text, when a UE indicating capability of DPS is configured with a TDD configuration for LTE, it will go through the second bullet (without “else”) to operate in a dual mode and hence ignore BS’s RRC signaling of SUO-case1, which clearly does not follow the previous RAN1 agreements and RAN2 LS and it is not supported by any agreement.
Secondly, the reference TDD configuration (suo-case1) was agreed for only two reasons, IMD and exceeding maximum power for UEs not capable of DPS. Therefore, for a UE who is capable of DPS but with IMD issues, the UE operation should follow the reference TDD configuration (SUO-case1) and the detail descriptions can be further discussed.
In addition, there is no agreement neither benefits to configure a UE with the reference TDD configuration to operate in dual mode. We did not intent to preclude it, but it should not be the reason not to follow the agreed configurability.
Dropping procedure


When DPS is used, it was agreed that UE reduces NR transmission power or drops NR transmission if total power for LTE and NR in FR1 exceeds, while in the current spec only reducing power is captured and it is not specified clearly whether  can be reduced to zero or not, which does not precisely coincide with the previous agreements. 



In addition, the configuration  for UEs with capability of DPS is to enhance the uplink coverage for both NR and LTE. Therefore, as a common case,  can be configured very close to or equal to the UE maximum transmission power especially for cell-edge UEs. What’s more, LTE and NR power allocations are independent from each other resulting in very low power remaining for NR. The BS cannot know the power reduction in advance when scheduling the NR UL transmission and will assume the UE has sufficient power for NR transmission. Thus the received power will not be enough to fulfill the decoding SINR threshold for NR. Therefore, it is more reasonable for the UEs to drop the NR transmission (reducingto zero) in this case so as to save power and reduce the inter-cell interference. 
In order to capture the agreements correctly, some corrections for TS38.213 are detailed in TP in appendix.
Proposal 4: Capture the agreed configurability between SUO and dual Tx mode, and the agreed dropping behavior for UE with DPS in dual mode.
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 cases where the TRP does not have a SS/PBCH block or the UE does not have the SS/PBCH block information but only CSI-RS information about the TRP, 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. Without such an association captured in RAN1 specification, PRACH based on CSI-RS cannot be supported.
Also note that the parameter for CSI-RS resource is already captured in TS 38.331 for RACH but how the CSI-RS should be used during the RACH procedure is not described. Therefore, RAN 1/2 specifications are considered incomplete until this is defined. This needs to be fixed.
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 5: For PRACH, specify CSI-RS resource based PL estimation to complete RAN1 specification. 
A text proposal for this correction is provided in the Appendix for section 7.4 of TS 38.213.
Intra-slot power scaling
In NR, TDM between PUCCH and PUSCH/PUCCH is agreed. However, the transmission power imbalance between different PUSCH/PUSCH will impact the PUSCH/PUCCH performance. This issue is resulted from the power ON/OFF ramping as shown in Figure 4. 
[image: ]
Figure 4 General ON/OFF time mask
To solve this issue, power scaling can be introduced to keep the same power level for multiple TDM channels as shown in Figure 5. From the figure, we can see that the transmission power calculation for the first UL channel may need to look ahead to the second UL channel’s transmission power.
[image: ]
Figure 5 General intra-slot power scaling
Proposal 6: Intra-slot power scaling should be supported to keep the same power level for the PUSCH/PUCCH TDM case.
PHR
For Type 1 virtual PH, the computation was agreed as,

,


where the parameters j, l, and qd are not determined yet. When PUSCH is not transmitted, the PSD is computed based on dynamic scheduling power control parameters in LTE. The principle can be applied in NR. P0 and alpha and the state of close-loop parameter are obtained from the mapped SRI, for grant-base transmission. Then in this case, j, l, and qd for computation of virtual PH are associated with the same SRI. To align with Type 3 PH, the value of  can be reused to determine Type 1 virtual PH. The higher layer value  should be configured for each serving cell where PUSCH or SRS is configured. 
Proposal 7: When PUSCH is not transmitted, PH is computed based on the PC parameters associated with a higher layer configured SRS resource set.

For Type 3 PH, as agreed before, the virtual PH is computed based on a pre-configured SRS resource. It’s not well captured in spec, where  was described as one SRS resource set. The wording need to be clarified that, preconfigured parameter leads to one SRS resource, and the virtual PH is calculated based on the parameters associated this the SRS resource set when the SRS resource is contained. 
Moreover, as defined in LTE, virtual PH is calculated based on aperiodic SRS resource parameters. The preconfigured SRS resource should be configured with aperiodic time behavior.
Proposal 8: The SRS resource set for virtual Type 3 PH is derived from higher layer configured SRS resource. 
In case of carrier switching, SRS may be configured in PUSCH-less cells, then only type3 is reported. However, for the cells where SRS and PUSCH are configured, type 1 is reported instead of type3. Also, the beam for PUSCH and SRS transmission could be different. When SRS power is not tied to PUSCH on the cell where PUSCH is configured, the gNB could not acquire actual power headroom of SRS. The gNB would need actual power headroom of SRS to calculate SRS bandwidth, TPC, and pathloss. Thus, when PUSCH is configured for the cell, it should be supported that Type 3 PH is also computed and delivered to higher layer. 
Proposal 9: Type 3 power headroom can be reported when PUSCH is configured on the same cell as the SRS.
Association to a power control adjustment state




Each transmission of PUSCH/PUCCH/SRS is associated with a power control adjustment state with index l, where  in general or  in some cases. When a TPC command is sent in a DCI, the TPC command should be applied to the associated transmission. This is clear for the case of . When , the following cases exist:
· The uplink transmission is associated with a grant, e.g., DCI format 0_0 for a PUSCH, a SRS request within DCI format 0_1 for a SRS, DCI format 1_0 for a PUCCH, etc. For this case, the grant includes a TPC command, and that TPC command can be applied to the uplink transmission without ambiguity. 
· The uplink transmission is not associated with a grant. In this case, the TPC command is carried in a group common DCI format 2_2. Then it needs to be made clear which power control adjustment state the TPC command is for. To achieve this, the following may be done:
· For each configured PUSCH and PUCCH resource, an index of 0 or 1 (i.e., l = 0 or l = 1) is configured. That is, each such uplink transmission is associated with a power control adjustment state via RRC signaling. And
· 
When configuring DCI format 2_2, each power control adjustment state is assigned with a field. So for , two fields per serving cell for each of PUSCH/PUCCH are configured. Note that for a cell with both SUL and UL, according to RAN1 agreement, only two fields are configured for the serving cell.
As the current specification describes the group common DCI format 2_2 mapping as a mapping for a cell/carrier to the respective field, the association to the power control adjustment state is missing and needs to be fixed. A TP is provided in the appendix.
Proposal 10: Fix the issue of power control adjustment state not captured in configuring group common DCI format 2_2. 
Conclusion
In this contribution, further discussions on UL PC in NR were presented. We have the following proposals:
Proposal 1: For PUCCH power control, ΔTF,f,c(i) can generally use  for PUCCH formats 2/3/4.
Proposal 2: For multiple SRS resources within one resource set transmitted simultaneously, the total power for the SRS resource set should be equally split by all ports (i.e., divided by the total port number) associated with the multiple SRS resources.
Proposal 3: When the SRS resource set not tied to PUSCH power control is triggered by the SRS request field in DCI format 0_1, the MSB bit of the TPC command field is for PUSCH and the LSB bit is for SRS, and each bit corresponds to one of {-1, +1} close-loop power control command.
Proposal 4: Capture the agreed configurability between SUO and dual Tx mode, and the agreed dropping behavior for UE with DPS in dual mode.
Proposal 5: For PRACH, specify CSI-RS resource based PL estimation to complete RAN1 specification. 
Proposal 6: Intra-slot power scaling should be supported to keep the same power level for the PUSCH/PUCCH TDM case.
Proposal 7: When PUSCH is not transmitted, PH is computed based on the PC parameters associated with a higher layer configured SRS resource set.
Proposal 8: The SRS resource set for virtual Type 3 PH is derived from higher layer configured SRS resource. 
Proposal 9: Type 3 power headroom can be reported when PUSCH is configured on the same cell as the SRS.
Proposal 10: Fix the issue of power control adjustment state not captured in configuring group common DCI format 2_2. 
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Appendix I 

Table 1
Table 1 Simulated BPRE-SNR value from source1 with 
	BPRE
	Es/N0 (dB)

	0.140625
	-7.298

	0.160714
	-6.73

	0.171875
	-6.572

	0.203125
	-5.761

	0.219512
	-5.44

	0.196429
	-5.431

	0.268293
	-4.539

	0.232143
	-4.434

	0.317073
	-3.543

	0.375
	-2.96

	0.458333
	-2.067

	0.541667
	-1.192

	0.75
	0.364

	0.916667
	1.468

	1.083333
	2.443



Table 2 Simulated BPRE-SNR value from source2 with 
	BPRE
	Es/N0 (dB)

	0.184524
	2

	0.303571
	4

	0.422619
	5.8

	0.541667
	7.1

	0.660714
	8.2



Table 3 Simulated BPRE-SNR value from figure3 of source3
	BPRE
	g2
	Es/N0 (linear)

	0.18
	-1.15
	0.450625231

	0.2
	-1.05
	0.482968164

	0.22
	-0.95
	0.517632462

	0.23
	-0.93
	0.524858342

	0.25
	-0.85
	0.554784736

	0.26
	-0.82
	0.566441943

	0.28
	-0.7
	0.615572207

	0.3
	-0.6
	0.659753955

	0.37
	0.15
	1.109569472

	0.4
	0.27
	1.205807828

	0.43
	0.35
	1.274560627

	0.47
	0.45
	1.366040257

	0.5
	0.5
	1.414213562

	0.53
	0.6
	1.515716567

	0.57
	0.65
	1.569168196

	0.59
	0.7
	1.624504793

	0.73
	1.4
	2.639015822

	0.8
	1.52
	2.867910496

	0.87
	1.65
	3.138336392

	0.93
	1.7
	3.249009585

	1
	1.8
	3.482202253

	1.06
	1.85
	3.60500185

	1.13
	1.92
	3.784230587

	1.2
	2
	4

	1.5
	2.65
	6.276672783

	1.63
	2.8
	6.964404506

	1.77
	3
	8

	1.8
	3.1
	8.5741877

	2
	3.2
	9.18958684

	2.12
	3.3
	9.849155307

	2.24
	3.55
	11.71268557

	2.3
	3.7
	12.99603834



Appendix II

Text proposal of 38.213

------------------------------------------ Start of Text Proposal ----------------------------------------------
[bookmark: _Toc505848900]7.2			Physical uplink control channel
---------------------------------------- Unchanged parts omitted --------------------------------------------
[bookmark: _Toc501387527]7.2.1 UE behaviour





If a UE transmits a PUCCH on carrier  in the primary cell  using PUCCH power control adjustment state with index , the UE shall determine the PUCCH transmission power  in PUCCH transmission period  as
---------------------------------------- Unchanged parts omitted --------------------------------------------

· 
The parameter  is provided by higher layer parameter deltaF-pucch-f0 for PUCCH format 0, deltaF-pucch-f1 for PUCCH format 1, deltaF-pucch-f2 for PUCCH format 2, deltaF-pucch-f3 for PUCCH format 3, and deltaF-pucch-f4 for PUCCH format 4.
· 


 is a PUCCH transmission power adjustment component for carrier  of primary cell 
· 
For a PUCCH transmission using PUCCH format 0 or PUCCH format 1,  where 
· 
 is the number of PUCCH format 0 symbols or PUCCH format 1 symbols, provided by higher layer parameters PUCCH-F0-F2-number-of-symbols or PUCCH-F1-F3-F4-number-of-symbols, respectively
· 
 for PUCCH format 0 
· 
 for PUCCH format 1
· For a PUCCH transmission using PUCCH format 2/3/4,
 where 
· ,
·  is the number of UCI bits including CRC bits transmitted on PUCCH format 2/3/4,
·  is the number of resource element used for PUCCH format 2/3/4 transmission, and
·  and  are configured by higher layer parameters.
· 


For the PUCCH power control adjustment state for carrier  of primary cell  and PUCCH transmission period 
---------------------------------------- Unchanged parts omitted --------------------------------------------

[bookmark: _Toc505848902]7.3				Sounding reference signals


For SRS, the linear value  of the transmit power  is split equally across the configured antenna ports for one or multiple simultaneously transmitted resources within one SRS resource set in each OFDM symbolSRS.
[bookmark: _Toc505848903][bookmark: _Ref500079796]7.3.1	UE behaviour





If a UE transmits SRS on carrier  of serving cell  using SRS power control adjustment state with index , the UE shall determine the SRS transmission power  in SRS transmission period  as 
---------------------------------------- Unchanged parts omitted --------------------------------------------
· 


For the SRS power control adjustment state for carrier  of serving cell  and SRS transmission period 
· 
, as described in Subclause 7.1.1, if higher layer parameter srs-pcadjustment-state-config indicates a same power control adjustment state for SRS transmissions and PUSCH transmissions; or
· 





 if the UE is not configured for PUSCH transmissions on carrier  of serving cell , or if higher layer parameter srs-pcadjustment-state-config indicates a separate power control adjustment state between SRS transmissions and PUSCH transmissions, and if accumulation is enabled based on the parameter Accumulation-enabled-srs provided by higher layers, where  is jointly coded with other TPC commands in a PDCCH with DCI format 2_3 having CRC parity bits scrambled by TPC-SRS-RNTI that is last received by the UE prior to the SRS transmission and accumulative values of  are provided in Table 7.1.1-1, or jointly coded with TPC command for PUSCH in DCI format 0_1 when the SRS resource set triggered by the SRS request field is configured as a separate power control adjustment state between SRS transmission and PUSCH transmissions and accumulative values of  are provided in Table 7.3.1-1,  
· Table 7.3.1-1: Mapping of TPC Command Field in DCI format 0_1 when the SRS request field triggers a SRS resource set which is configured as a separate power control adjustment state between SRS transmission and PUSCH transmissions
	TPC Command Field
	Accumulated  [dB]
	Accumulated  [dB]

	0
	-1
	-1

	1
	-1
	1

	2
	1
	-1

	3
	1
	1


---------------------------------------- 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 for carrier  of  serving cell , 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.
[bookmark: _Toc505848909]---------------------------------------- Unchanged parts omitted --------------------------------------------
[bookmark: _Toc505848908]7.7				Power headroom report
---------------------------------------- Unchanged parts omitted --------------------------------------------
7.7.1	Type 1 PH Report



If a UE transmits PUSCH in PUSCH transmission period  on carrier  of serving cell , the UE computes a power headroom for a Type 1 report as 

[dB]







where , , , , ,  and  are defined in Subclause 7.1.1. 



If the UE does not transmit PUSCH in PUSCH transmission period  on carrier  of serving cell , the UE computes a power headroom for a Type 1 report as

 [dB]






where  is computed based on the requirements in [8, TS 38.101] assuming a PUSCH transmission in PUSCH transmission period , and assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB. TC =0dB. MPR, A-MPR, P-MPR and TC are defined in [8, TS 38.101]. , ,  and   are obtained from the mappings between power control parameters and SRI  field and the SRS resource corresponding the SRI field is provided to the UE by higher layers. The remaining parameters are defined in Subclause 7.1.1. 
[bookmark: _Toc505848910]7.7.2	Type 2 PH report
This subclause is reserved.
[bookmark: _Toc505848911]7.7.3	Type 3 PH Report





If a UE transmits SRS in a SRS transmission period  on carrier  of serving cell  and the UE is not configured for PUSCH transmissions on carrier  of serving cell , the UE computes a power headroom for a Type 3 report as 

 [dB]






where , , , ,  and  are defined in Subclause 7.3.1.





If the UE does not transmit SRS in SRS transmission period  for carrier  of serving cell , and the UE is not configured for PUSCH transmissions on carrier  of serving cell , the UE computes power headroom for a Type 3 report as 

 [dB]









where  is a SRS resource set which contains the SRS resource provided to the UE by higher layers and ,,  and  are defined in Subclause 7.3.1.  is computed based on the requirements in [8, TS 38.101] assuming a SRS transmission in SRS transmission period , and assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB. MPR, A-MPR, P-MPR and TC are defined in [8, TS 38.101]. The remaining parameters are defined in Subclause 7.3.1. For this case, the physical layer delivers  instead of  to higher layers. 
---------------------------------------- Unchanged parts omitted --------------------------------------------
[bookmark: _Toc505848941][bookmark: _Ref505152732]11.3	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 TPC-PUCCH-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 PUCCH-TPC-RNTI. A field in DCI format 2_2 is a TPC command of 2 bits mapping to  values or values as described in Subclause 7.2.1. For the PCell or for the PSCell, or per carrier of the PCell or the PSCell, 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 PUCCH power control adjustment state l (where  as indicated by higher layer parameter num-pucch-pcadjustment-states) for the PCell, or for a carrier of the PCell, and a power control adjustment state l (where  as indicated by higher layer parameter num-pucch-pcadjustment-states) for the PSCell, or for a carrier of the PSCell, to respective field(s) 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.

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 TPC-PUSCH-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 PUSCH-TPC-RNTI. A field in DCI format 2_2 is a TPC command of 2 bits mapping to  values as described in Subclause 7.1.1. Per serving cell, or per carrier of a serving cell, 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 PUSCH power control adjustment state l (where  or  as described in Subclause 7.1.1) for the serving cell, or for the carrier of the serving cell, to a field in DCI format  2_2 by higher layer parameter PUSCH-cell-to-PUCCHPUSCH;
· a monitoring periodicity for PDCCH with DCI format 2_2 by higher layer parameter PSCCH-monitoring-periodicity.
------------------------------------------ End of Text Proposal ----------------------------------------------
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