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1. Introduction
This contribution discusses one issue found in msg.3 (re-)transmission power determination in random access procedure, and such issue is also valid for the PUSCH scheduled by RAR in contention free random access.
2. Power determination for PUSCH re-transmission in RACH
During the random access procedure, e.g., the 4step contention based RACH, the UE will transmit msg3 PUSCH according to the UL grant in RAR, and also potential msg3 PUSCH re-transmission scheduled by DCI 0_0 if the initial msg3 transmission is not succeed. 
However, according to current spec, there will be a critical mis-match on Tx power determination on the msg3 PUSCH initial transmission and re-transmission, in which this mis-match could cause the Tx power of the PUSCH re-transmission will be much lower than that of the initial msg3 transmission, and thus it can cause frequent random access failure.
In current TS38.213 section 7.1.1, the power setting for RAR UL grant scheduled initial PUSCH transmission is like following:……
-	[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 transmission scheduled by 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 preambleReceivedTargetPower and  is provided by msgADeltaPreamble, or  dB if msgADeltaPreamble is not provided, for carrier  of serving cell 
……
-	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: ]


On the other hand, the PUSCH retransmission corresponding to these RAR UL grant scheduled initial PUSCH transmission will be scheduled by DCI format 0_0:

-	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 PUSCH transmission 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-r16 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-r16 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-r16 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: ], ……
-	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 PUSCH transmission is scheduled by a DCI format that does not include a 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

In summary: the difference might be created for PUSCH initial transmission scheduled by RAR UL grant and the corresponding PUSCH re-transmission scheduled by DCI 0_0 as shown in following table.

	j=0
	j=2

	P_o_UE_PUSCH(0)=0;

Alpha(0)= msgA-Alpha or msg3-Alpha; or 1 (when not configured)

P_o_NOMINAL(0)=P_o_PRE+delta_preamble_msg3
	P_o_UE_PUSCH(2)= “the value of the first P0-PUSCH-AlphaSet in p0-AlphaSets”;
Alpha(2)= “the value of the first P0-PUSCH-AlphaSet in p0-AlphaSets”
P_o_NOMINAL(2)= p0-NominalWithGrant or P_o_NOMINAL(0) if not configured.



Observation 1: the power of PUSCH re-transmission might be lower than that for the corresponding PUSCH initial transmission scheduled by RAR UL grant. 


Due to the specification different in the power determination, there will be chances that the power of the PUSCH retransmission will be lower than that of PUSCH initial transmission scheduled by RAR. Then it could lead long access delay in random access and frequent initial access failure.  

Observation 2: the lower power of the PUSCH re-transmission could lead long access delay in random access and frequent initial access failure. 

These corresponding parameter for j=2 cases are listed in below from TS38.331, in which we can see the “p0-NominalWithGrant”, “P0-PUSCH-AlphaSet” is not target for msg3. We understand this should be claimed for both initial transmission and re-transmission, and such intention should be also applied for RAR scheduled PUSCH (which is not only msg3 but the PUSCH scheduled by RAR in CFRA).
	PUSCH-ConfigCommon field descriptions

	p0-NominalWithGrant
P0 value for PUSCH with grant (except msg3). Value in dBm. Only even values (step size 2) allowed (see TS 38.213 [13], clause 7.1) This field is cell specific



	P0-PUSCH-AlphaSet field descriptions

	Alpha
alpha value for PUSCH with grant (except msg3) (see TS 38.213 [13], clause 7.1). When the field is absent the UE applies the value 1.

	p0
P0 value for PUSCH with grant (except msg3) in steps of 1dB (see TS 38.213 [13], clause 7.1). When the field is absent the UE applies the value 0.



Besides, from the experience of LTE, as in In LTE spec(TS36.213 section 5.1.1.1), it is explicitly mentioned to use same j value for both initial and retransmission corresponding to the RAR.

	





when j=2, where  and , where the parameter preambleInitialReceivedTargetPower [8] () and  are signalled from higher layers for serving cell , where j=2 is used for PUSCH (re)transmissions corresponding to the random access response grant.




Observation 2: the design principle for p0-Nominal and P0-PUSCH-AlphaSet shall make the same power setting (i.e., same j value) for both initial and retransmission corresponding to the RAR.

Proposal 1: adopt the corresponding CR as also shown in the appendix. 
3. Conclusion
In this contribution, considerations on 2step RACH UE feature are presented. In particular, the following are proposed:
Observation 1: the power of PUSCH re-transmission might be lower than that for the corresponding PUSCH initial transmission scheduled by RAR UL grant. 

Observation 2: the lower power of the PUSCH re-transmission could lead long access delay in random access and frequent initial access failure. 

Observation 2: the design principle for p0-Nominal and P0-PUSCH-AlphaSet shall make the same power setting (i.e., same j value) for both initial and retransmission corresponding to the RAR.

Proposal 1: adopt the corresponding CR as also shown in the appendix. 
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[bookmark: _Ref500774487][bookmark: _Toc12021446][bookmark: _Toc20311558][bookmark: _Toc26719383][bookmark: _Toc29894814][bookmark: _Toc29899113][bookmark: _Toc29899531][bookmark: _Toc29917268][bookmark: _Toc36498142][bookmark: _Toc45699168][bookmark: _Ref497117847]7.1.1	UE behaviour
If a UE transmits a PUSCH on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] using parameter set configuration with index [image: ] and PUSCH power control adjustment state with index [image: ], the UE determines the PUSCH transmission power [image: ] in PUSCH transmission occasion [image: ] as
[image: ] [dBm]
where,
-  [image: ]is the UE configured maximum output power defined in [8-1, TS 38.101-1], [8-2, TS38.101-2] and [8-3, TS38.101-3] for carrier [image: ] of serving cell [image: ] in PUSCH transmission occasion [image: ].
-  [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 scheduled bycorresponding 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 or for a PUSCH (re-)transmission corresponding to a RAR UL grant as described in Clause 8.3, 
	, , and , 
where  is provided by preambleReceivedTargetPower and  is provided by msgADeltaPreamble, or  dB if msgADeltaPreamble 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 a 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 a 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-r16 with a p0-PUSCH-SetId-r16 value mapped to the SRI field value.
-	If the PUSCH transmission (except the PUSCH re-transmission 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-r16 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-r16 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-r16 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 a 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 the PUSCH re-transmission corresponding to a RAR UL grant) is scheduled by a DCI format that does not include a 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-AlphaSet
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