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[bookmark: _Ref178064866]1	Introduction
The detail configurations of the power control parameters list in below agreements in [1] are discussed in this paper for the msgA PUSCH transmissions. 
Agreements:
For the determination of the PUSCH Tx power, further study at least the following components including possible down selection:
· An offset relative to the preamble received target power
· Option 1.1: Offset configured for 2-step RACH
· Option 1.2: Offset is the release 15 delta_preamble_msg3
· Option 1.3: Offset is the release 15 delta_preamble_msg3 + configurable delta
· An offset relative to the MsgA PRACH Tx power for the MsgA PUSCH Tx power configured for 2-step RACH.
· Transmission bandwidth of MsgA PUSCH
· MsgA PUSCH Transport format (ΔTF). Further study the following options for further down selection
· Option 2.1: deltaMCS configured for 2-step separate from 4-step
· Option 2.2: reuse deltaMCS of 4-step RACH
· Preamble received target power.
· Pathloss. Further study the following options for further down selection
· Option 4.1: Full pathloss compensation (α = 1)
· Option 4.2: Partial pathloss compensation alpha configured for 2-step separate from that of 4-step RACH.
· Option 4.3: Partial pathloss compensation using msg3-alpha.
· RS resource index for pathloss estimation.
· Total power ramp-up requested by higher layers for MsgA PUSCH Tx:
· Option 6.1: from the first to the current MsgA PUSCH transmission (Prampuprequested).
· Option 6.2: from the first to the latest random access MsgA preamble transmission (Prampuprequested).
· Note: Latest means most recent transmitted.
· Power reduction priority rule in CA/DC
[bookmark: _Toc1162283][bookmark: _Toc1162386]2	Power control of the msgA PUSCH
[bookmark: _Hlk525646118]2.1	Preamble received target power and the offset power between msgA PUSCH and the preamble target power
For msg3, below related parameter for power control is considered as in 4 STEP RACH procedure in NR release 15 in section 7.1 of 3GPP TS 38.213.







[image: cid:image007.png@01D49877.BB32DD30]which is composed of the sum of a component  and a component [image: ]. And for message 3, , , and  , where the parameter preambleReceivedTargetPower [see 3GPP TS 38.321] (for ) and msg3-DeltaPreamble (for ) are provided by higher layers for carrier  of serving cell.
Same target preambleReceivedTargetPower can be used for 2-step and 4-step since there’s no new design on the msgA preamble part. While the priority of the msgA preamble in 2-step RA could be different from the msg1 preamble in 4-step RA, this seems to be more optimization than is needed.
[bookmark: _Toc7824916]The preamble received target power for 4-step RA is reused by 2-step RA.

An offset relative to the preamble received target power is agreed to be down-selected from below options:
· Option 1.1: Offset configured for 2-step RACH
· Option 1.2: Offset is the release 15 delta_preamble_msg3
· Option 1.3: Offset is the release 15 delta_preamble_msg3 + configurable delta
Either option 1.1 or 1.3 can be supported for the flexibility to configure the msgA PUSCH instead of limiting the offset value used for msg3 PUSCH.
[bookmark: _Toc7824917]Option 1.1 or 1.3 can be supported for the power offset relative to preamble target power for msgA PUSCH.
2.3	DeltaMCS
MsgA PUSCH Transport format (ΔTF). Further study the following options for further down selection
· Option 2.1: deltaMCS configured for 2-step separate from 4-step
· Option 2.2: reuse deltaMCS of 4-step RACH
To provide flexibility for msgA PUSCH power control in 2-step RA, separate deltaMCS configuration is preferred.
[bookmark: _Toc7824918]Separate dedicated signaling of deltaMCS can be configured for 2-step RA when UE is in connected mode.
2.4	Pathloss
Pathloss. Further study the following options for further down selection
· Option 4.1: Full pathloss compensation (α = 1)
· Option 4.2: Partial pathloss compensation alpha configured for 2-step separate from that of 4-step RACH.
· Option 4.3: Partial pathloss compensation using msg3-alpha.
Option 4.2 is preferred to provide the possibility to support both full and partial pathloss compensation.
[bookmark: _Toc7824919]Option 4.2 is used for the scaling of the pathloss compensation.
2.5	RS resource index for pathloss estimation


In NR release 15, in section 7.1 of 38.213, when determining the downlink pathloss estimate , for msg3 PUSCH, the UE uses the same RS resource index  as for a corresponding PRACH transmission, for msg3 PUSCH.


So for the downlink pathloss estimate for msgA PUSCH power control, the UE uses the same RS resource index  as for a corresponding msgA preamble power control or the PRACH msg1 power control.

[bookmark: _Toc7824920]For the downlink pathloss estimate for msgA PUSCH power control, the UE uses the same RS resource index as that used for a corresponding msgA preamble power control or the PRACH msg1 power control.
2.6	Total power ramp-up requested by higher layers
Total power ramp-up requested by higher layers for MsgA PUSCH Tx:
· Option 6.1: from the first to the current MsgA PUSCH transmission (Prampuprequested).
· Option 6.2: from the first to the latest random access MsgA preamble transmission (Prampuprequested).
· Note: Latest means most recent transmitted.
This down-selection depends on what kind of reattempt is supported for the msgA transmissions, e.g. when only the msgA PUSCH are reattempted, then the option 6.1 should be supported. When both preamble and msgA PUSCH are reattempted, both options are fine.

This down-selection also depends on the power ramping step size configuration, if different power ramping step sizes are used for msgA preamble and msgA PUSCH, then the total power ramp-up requested should also be considered separately.
[bookmark: _Toc7824921]The total power-ramping of msgA PUSCH and msgA preamble depends on the msgA reattempt schemes and the msgA power ramping step size configuration.

2.7	Power ramping step size
In Rel-15, for 4-step RA, both the non-prioritized and prioritized power ramping are supported. Non-prioritized power ramping is configured for 4-step RA in below common RRC signalling, i.e. the IE RACH-ConfigGeneric which is used to specify the random-access parameters both for regular random access as well as for beam failure recovery.
RACH-ConfigGeneric information element
-- ASN1START
-- TAG-RACH-CONFIGGENERIC-START

RACH-ConfigGeneric ::=              SEQUENCE {
    prach-ConfigurationIndex            INTEGER (0..255),
    msg1-FDM                            ENUMERATED {one, two, four, eight},
    msg1-FrequencyStart                 INTEGER (0..maxNrofPhysicalResourceBlocks-1),
    zeroCorrelationZoneConfig           INTEGER(0..15),
    preambleReceivedTargetPower         INTEGER (-202..-60),
    preambleTransMax                    ENUMERATED {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200},
    powerRampingStep                    ENUMERATED {dB0, dB2, dB4, dB6},
    ra-ResponseWindow                   ENUMERATED {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80},
    ...
}
-- TAG-RACH-CONFIGGENERIC-STOP
-- ASN1STOP

Prioritized RACH is configured for the 4-step RACH in below dedicated RRC signaling and is applicable to random Access procedure initiated for beam failure recovery or for handover, i.e. the IE RA-Prioritization which is used to configure prioritized random access.
RA-Prioritization information element
-- ASN1START
-- TAG-RA-PRIORITIZATION-START

RA-Prioritization ::=           SEQUENCE {
    powerRampingStepHighPriority        ENUMERATED {dB0, dB2, dB4, dB6},
    scalingFactorBI                 ENUMERATED {zero, dot25, dot5, dot75}                               OPTIONAL,   -- Need R
    ...
}

-- TAG-RA-PRIORITIZATION-STOP
-- ASN1STOP

	RA-Prioritization field descriptions

	powerRampingStepHighPrioritiy
Power ramping step applied for prioritized random access procedure.

	scalingFactorBI
Scaling factor for the backoff indicator (BI) for the prioritized random access procedure. (see TS 38.321 [3], clause 5.1.4). Value zero corresponds to 0, value dot25 corresponds to 0.25 and so on.



Since 2-step RA is targeting for the short delay and fast random access, a more aggressive power ramping than for 4-step may be needed. Thus, a separate power ramping step size and/or the separate high priority power ramping step size can be configured for 2-step RA.
[bookmark: _Toc7824922]A separate power ramping step size and/or the separate high priority power ramping step size can be configured for 2-step RA.
2.8	Power reduction priority rule in CA
In NR release 15, the power reduction priority for CA is captured in section 7.5 of 38.213.
A msgA on the serving cell other than PCell can have the same priority as the PRACH transmission for 4-step RA. The msgA transmission can be treated as a whole, although it is composed of two parts: (a) msgA preamble and (b) msgA PUSCH.
To prioritize the msgA transmission over msg1 transmission, since the 2-step RA should be faster than 4-step RA, and considering that the msgA PUSCH is less robust than the preamble transmission, the priority order can be set as below when the msgA preamble and msgA PUSCH are considered as one transmission:
-	msgA transmission on the PCell
-    msg1 PRACH transmission on the PCell
-    PUCCH transmission with HARQ-ACK information and/or SR or PUSCH transmission with HARQ-ACK information
-    PUCCH transmission with CSI or PUSCH transmission with CSI
-    PUSCH transmission without HARQ-ACK information or CSI
-    SRS transmission, with aperiodic SRS having higher priority than semi-persistent and/or periodic SRS, or msg1 PRACH transmission on a serving cell other than the PCell, or msgA transmission on a serving cell other than the PCell

[bookmark: _Toc7824923]The msgA transmission as a whole on the PCell is prioritized over other channels in the power reduction priority ordering.
[bookmark: _Toc7824924]The msgA transmission as a whole on a serving cell other than the PCell has the same priority as the msg1 PRACH transmission on a serving cell other than the PCell.

Conclusion
Based on the discussion in the previous sections we have the following proposals:
Proposal 1	The preamble received target power for 4-step RA is reused by 2-step RA.
Proposal 2	Option 1.1 or 1.3 can be supported for the power offset relative to preamble target power for msgA PUSCH.
Proposal 3	Separate dedicated signaling of deltaMCS can be configured for 2-step RA when UE is in connected mode.
Proposal 4	Option 4.2 is used for the scaling of the pathloss compensation.
Proposal 5	For the downlink pathloss estimate for msgA PUSCH power control, the UE uses the same RS resource index as that used for a corresponding msgA preamble power control or the PRACH msg1 power control.
Proposal 6	The total power-ramping of msgA PUSCH and msgA preamble depends on the msgA reattempt schemes and the msgA power ramping step size configuration.
Proposal 7	A separate power ramping step size and/or the separate high priority power ramping step size can be configured for 2-step RA.
Proposal 8	The msgA transmission as a whole on the PCell is prioritized over other channels in the power reduction priority ordering.
Proposal 9	The msgA transmission as a whole on a serving cell other than the PCell has the same priority as the msg1 PRACH transmission on a serving cell other than the PCell.
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