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1	Introduction
This contribution contains discussions on corrections of some configurations for PUSCH transmission in case of 2-step RACH only operation, with respect to power control and waveform of PUSCH.
2	Discussions
2.1 Power control of PUSCH in case of 2-step RACH only operation
In NR release 15 and 16, one or multiple sets of p0 and alpha values may or may not be configured for PUSCH power control. When it is not configured, the alpha and P0-nomilal for msg3 are supposed to be used for the power calculation of a nomal PUSCH according to the definition of p0-AlphaSets in RRC specification below. 
	p0-AlphaSets
configuration {p0-pusch, alpha} sets for PUSCH (except msg3), i.e., {{p0,alpha,index1}, {p0,alpha,index2},...} (see TS 38.213 [13], clause 7.1). When no set is configured, the UE uses the P0-nominal for msg3 PUSCH, P0-UE is set to 0 and alpha is set according to msg3-Alpha configured for msg3 PUSCH.



However, msg3 will be not supported when only 2-step RACH is configured, i.e. when 4-step RACH is not configured. In this case, it is not clear which alpha or nominal p0 configuration should be used for a normal PUSCH transmission.
To solve this issue, when p0-AlphaSets is not provided in case of 2-step RACH only operation, for power control of a normal PUSCH other than MsgA PUSCH or Msg3 PUSCH, P0-nominal and alpha for msgA PUSCH are used, according to TP1 to 38.213.
[bookmark: _Toc68617993]In case of 2-step RACH only operation, when p0-AlphaSets is not provided, for power control of normal PUSCH, P0-nominal and alpha for msgA PUSCH are used, according to TP1.
------------------------------------------------------ TP1 of 38.213 V16.5.0 ------------------------------------------------------
7.1.1	UE behaviour
*** unchanged text omitted***
-	[image: ] is a parameter composed of the sum of a component [image: ] and a component [image: ] where [image: ]. 
-	If a UE established dedicated RRC connection using a Type-1 random access procedure, as described in Clause 8, and is not provided P0-PUSCH-AlphaSet or for a PUSCH (re)transmission corresponding to a RAR UL grant as described in Clause 8.3, 
	[image: ], [image: ], and [image: ], 
where  is provided by preambleReceivedTargetPower [11, TS 38.321] and  is provided by msg3-DeltaPreamble, or [image: ] dB if msg3-DeltaPreamble is not provided, for carrier [image: ] of serving cell [image: ]
-	If a UE established dedicated RRC connection using a Type-2 random access procedure, as described in Clause 8, and is not provided P0-PUSCH-AlphaSet, or for a PUSCH transmission for Type-2 random access procedure as described in Clause 8.1A, 
	, , and , 
where  is provided by msgA-preambleReceivedTargetPower, or by preambleReceivedTargetPower if msgA-preambleReceivedTargetPower is not provided and  is provided by msgA-DeltaPreamble, or  dB if msgA-DeltaPreamble is not provided, for carrier  of serving cell 
-	For a PUSCH (re)transmission configured by ConfiguredGrantConfig, [image: ], [image: ] is provided by p0-NominalWithoutGrant, or [image: ] if p0-NominalWithoutGrant is not provided, and [image: ] is provided by p0 obtained from p0-PUSCH-Alpha in ConfiguredGrantConfig that provides an index P0-PUSCH-AlphaSetId to a set of P0-PUSCH-AlphaSet for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ]
-	For [image: ], a [image: ] value, applicable for all [image: ], is provided by p0-NominalWithGrant, or [image: ] if p0-NominalWithGrant is not provided, for each carrier [image: ] of serving cell [image: ] and a set of [image: ]values are provided by a set of p0 in P0-PUSCH-AlphaSet indicated by a respective set of p0-PUSCH-AlphaSetId for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ]
-	If the UE is provided by SRI-PUSCH-PowerControl more than one values of p0-PUSCH-AlphaSetId and if a DCI format scheduling the PUSCH transmission includes an SRI field, the UE obtains a mapping from sri-PUSCH-PowerControlId in SRI-PUSCH-PowerControl between a set of values for the SRI field in the DCI format [5, TS 38.212] and a set of indexes provided by p0-PUSCH-AlphaSetId that map to a set of P0-PUSCH-AlphaSet values and determines the value of [image: ] from the p0-PUSCH-AlphaSetId value that is mapped to the SRI field value. If the DCI format also includes an open-loop power control parameter set indication field and a value of the open-loop power control parameter set indication field is '1', the UE determines a value of [image: ] from a first value in P0-PUSCH-Set with a p0-PUSCH-SetId value mapped to the SRI field value.
-	If the PUSCH transmission except for the PUSCH retransmission corresponding to a RAR UL grant is scheduled by a DCI format that does not include an SRI field, or if SRI-PUSCH-PowerControl is not provided to the UE, [image: ], 
-	If P0-PUSCH-Set is provided to the UE and the DCI format includes an open-loop power control parameter set indication field, the UE determines a value of [image: ] from
-	a first P0-PUSCH-AlphaSet in p0-AlphaSets if a value of the open-loop power control parameter set indication field is '0' or '00'
-	a first value in P0-PUSCH-Set with the lowest p0-PUSCH-SetID value if a value of the open-loop power control parameter set indication field is '1' or '01'
-	a second value in P0-PUSCH-Set with the lowest p0-PUSCH-SetID value if a value of the open-loop power control parameter set indication field is '10'
-	else, the UE determines [image: ] from the value of the first P0-PUSCH-AlphaSet in p0-AlphaSets
-	For [image: ]
-	For [image: ], 
-	if  and msgA-Alpha is provided,  is the value of msgA-Alpha
-	elseif  or msgA-Alpha is not provided, and msg3-Alpha is provided, [image: ] is the value of msg3-Alpha
-	else, [image: ]
-	For [image: ], [image: ] is provided by alpha obtained from p0-PUSCH-Alpha in ConfiguredGrantConfig providing an index P0-PUSCH-AlphaSetId to a set of P0-PUSCH-AlphaSet for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ]
-	For [image: ], a set of [image: ] values are provided by a set of alpha in P0-PUSCH-AlphaSet indicated by a respective set of p0-PUSCH-AlphaSetId for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ]
-	If the UE is provided SRI-PUSCH-PowerControl and more than one values of p0-PUSCH-AlphaSetId, and if a DCI format scheduling the PUSCH transmission includes an SRI field, the UE obtains a mapping from sri-PUSCH-PowerControlId in SRI-PUSCH-PowerControl between a set of values for the SRI field in the DCI format [5, TS 38.212] and a set of indexes provided by p0-PUSCH-AlphaSetId that map to a set of P0-PUSCH-AlphaSet values and determines the values of [image: ] from the p0-PUSCH-AlphaSetId value that is mapped to the SRI field value
-	If the PUSCH transmission except for the PUSCH retransmission corresponding to a RAR UL grant is scheduled by a DCI format that does not include an SRI field, or if SRI-PUSCH-PowerControl is not provided to the UE, [image: ], and the UE determines [image: ] from the value of the first P0-PUSCH-AlphaSet in p0-AlphaSets
-  For or if P0-PUSCH-AlphaSet is not configured, the UE uses the P0-nominal and msg3-Alpha configured for msg3 PUSCH if a Type-1 random access is configured for the BWP or uses the P0-nominal and msgA-Alpha for msgA PUSCH if a Type-1 random access procedure is not configured for the BWP.
*** unchanged text omitted***
------------------------------------------------ TP1 of 38.213 V16.5.0 -----------------------------------------------------
2.2 Waveform of PUSCH in case of 2-step RACH only operation
Transform precoder is enabled or disabled based on the transformPrecoder configured in ConfiguredGrantConfig for CG based PUSCH transmission or based on the transformPrecoder configured in pusch-Config for DG based PUSCH transmission. When the parameter transformPrecoder is not configured, the configuration for msg3 is used.
	transformPrecoder
The UE specific selection of transformer precoder for PUSCH (see TS 38.214 [19], clause 6.1.3). When the field is absent the UE applies the value of the field msg3-transformPrecoder.


However in 2-step RACH only operation, there will be no msg3 configuration, and if the transformPrecoder field is absent in the CG PUSCH configuration, the waveform of the CG based PUSCH is not known. This will also make it not clear on how to determine the DRMS sequence since different types of DMRS sequences are supported for different waveforms in NR. Furthermore, the MCS table to be used will be not clear either since for different waveforms different MCS tables are defined for PUSCH transmission in NR.
To make it clear on which waveform to use when the Msg3 is not supported, one simply way is that transform precoding is always enabled or disabled, another way is that msgA-TransformPrecoder is to be used when only 2-step RACH is configured. In our view, the latter is preferred instead of forcing UE to always use CP-OFDM or DFT-s-OFDM in such case. A corresponding text proposal TP2 to 38.214 can be used to correct this.
[bookmark: _Toc68617994]In case of 2-step RACH only operation, when transformPrecoder is not provided, waveform of normal PUSCH is determined based on msgA-transformPrecoder according to TP2. 
---------------------------------------------------------- TP2 of 38.214 V16.5.0 -------------------------------------------------------
*** unchanged text omitted***
For PUSCH transmission scheduled by a PDCCH with CRC scrambled by CS-RNTI with NDI=1, C-RNTI, or MCS-C-RNTI or SP-CSI-RNTI:
-	If the DCI with the scheduling grant was received with DCI format 0_0, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder if a Type-1 random access is configured for the BWP or msgA-transformPrecoder if a Type-1 random access is not configured for the BWP. 
-	If the DCI with the scheduling grant was not received with DCI format 0_0 
-	If the UE is configured with the higher layer parameter transformPrecoder in pusch-Config, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter transformPrecoder in pusch-Config, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder if a Type-1 random access is configured for the BWP or msgA-transformPrecoder if a Type-1 random access is not configured for the BWP.
For PUSCH transmission with a configured grant
-	If the UE is configured with the higher layer parameter transformPrecoder in configuredGrantConfig, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter transformPrecoder in configuredGrantConfig, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder if a Type-1 random access is configured for the BWP or msgA-transformPrecoder if a Type-1 random access is not configured for the BWP.
*** unchanged text omitted***
------------------------------------------------------- TP2 of 38.214 V16.5.0 ---------------------------------------------------------
Conclusion
Based on the discussions in the previous sections we propose the following:
Proposal 1	In case of 2-step RACH only operation, when p0-AlphaSets is not provided, for power control of normal PUSCH, P0-nominal and alpha for msgA PUSCH are used, according to TP1.
Proposal 2	In case of 2-step RACH only operation, when transformPrecoder is not provided, waveform of normal PUSCH is determined based on msgA-transformPrecoder according to TP2.

	4/4	
image1.wmf
)

(

,

,

O_PUSCH,

j

P

c

f

b


image2.wmf
)

(

PUSCH,

 

O_NOMINAL_

j

P

f,c


image3.wmf
)

(

,

,

,

O_UE_PUSCH

j

P

c

f

b


image4.wmf
{

}

1

...,

,

1

,

0

-

Î

J

j


image5.wmf
0

=

j


image6.wmf
0

)

0

(

,

,

,

O_UE_PUSCH

=

c

f

b

P


image7.wmf
3

_

O_PRE

,

PUSCH,

O_NOMINAL_

)

0

(

Msg

PREAMBLE

c

f

P

P

D

+

=


image8.wmf
0

3

_

=

D

Msg

PREAMBLE


image9.wmf
f


image10.wmf
c


image11.wmf
1

=

j


image12.wmf
)

1

(

,

PUSCH,

O_NOMINAL_

c

f

P


image13.wmf
)

0

(

)

1

(

,

PUSCH,

O_NOMINAL_

,

PUSCH,

O_NOMINAL_

c

f

c

f

P

P

=


image14.wmf
)

1

(

,

,

,

O_UE_PUSCH

c

f

b

P


image15.wmf
b


image16.wmf
{

}

J

S

J

j

=

-

Î

1

...,

,

2


image17.wmf
)

(

,

PUSCH,

 

O_NOMINAL_

j

P

c

f


image18.wmf
J

S

j

Î


image19.wmf
)

0

(

)

(

,

PUSCH,

O_NOMINAL_

,

PUSCH,

O_NOMINAL_

c

f

c

f

P

j

P

=


image20.wmf
c


image21.wmf
b


image22.wmf
)

(

,

,

,

O_UE_PUSCH

j

P

c

f

b


image23.wmf
2

=

j


image24.wmf
)

(

,

,

,

O_UE_PUSCH

j

P

c

f

b


image25.wmf
)

(

,

,

j

c

f

b

a


image26.wmf
0

=

j


image27.wmf
)

0

(

,

,

c

f

b

a


image28.wmf
1

)

0

(

,

,

=

c

f

b

a


image29.wmf
1

=

j


image30.wmf
)

1

(

,

,

c

f

b

a


image31.wmf
)

(

,

,

j

c

f

b

a


image32.wmf
)

(

,

,

j

c

f

b

a


