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1	Introduction
This contribution discusses the corrections of some configurations for PUSCH transmission other than msg3 or MsgA PUSCH in case of 2-step RACH only operation, with respect to power control and waveform of PUSCH. This was discussed in RAN1 #104bis meeting, due to limited time to check the RACH configuration details, further discussions are expected in RAN1 #105 meeting.
2	Discussions
2.1 RACH configuration
During the discussions on the TPs in [1] in RAN1#104b-e meeting, one issue raised from companies is whether and when 4-step RACH may be not configured in NR Rel-15 and NR Rel-16.
In NR Rel-15, rach-ConfigCommon IE for 4-step RACH can be configured optionally in the BWP-UplinkCommon IE below copied from 38.331 V15.13.0.
	-- ASN1START
-- TAG-BWP-UPLINKCOMMON-START

BWP-UplinkCommon ::=                SEQUENCE {
    genericParameters                   BWP,
    rach-ConfigCommon                   SetupRelease { RACH-ConfigCommon }                                      OPTIONAL,   -- Need M
    pusch-ConfigCommon                  SetupRelease { PUSCH-ConfigCommon }                                     OPTIONAL,   -- Need M
    pucch-ConfigCommon                  SetupRelease { PUCCH-ConfigCommon }                                     OPTIONAL,   -- Need M
    ...
}

-- TAG-BWP-UPLINKCOMMON-STOP
-- ASN1STOP



In non-standalone case, rach-ConfigCommon is in dedicated signaling, Need M code requires the field to be present in a first BWP-UplinkCommon and delta signaling may be applied with subsequent dedicated signalings. Hence, if the UE has received rach-ConfigCommon in a first BWP-UplinkCommon it uses it and stores it. When it receives later a second instance of the BWP-UpinkCommon (for the same BWP) and if the rach-ConfigCommon is missing in that instance, it continues to use the rach-ConfigCommon parameters that it received before.
[bookmark: _Ref71658264]In case of non-standalone, rach-ConfigCommon is in dedicated RRC signaling and it’s required to be present since delta signaling is expected.
However, in standalone case in the initial BWP, rach-ConfigCommon filed in system information and may be absent, since RRC spec says that “Any field with Need M or Need N in system information shall be interpreted as Need R.”. In this case there will be no rach-ConfigCommon available. The explanation of “Need M” and “Need R” can be found from below table.
	Need M
	Maintain
Used for (configuration) fields that are stored by the UE i.e. not one-shot. Upon receiving a message with the field absent, the UE maintains the current value.

	Need R
	Release
Used for (configuration) fields that are stored by the UE i.e. not one-shot. Upon receiving a message with the field absent, the UE releases the current value.



In NR Rel-15, as there’s only one random access type, probably network will have to configure the RACH configuration for 4-step RACH. 
According to above, we have following observations:
[bookmark: _Ref71658295]In case of NR standalone, rach-ConfigCommon may be absent in SIB1 and not available according to the RRC signaling design, however it may have to be configured in Rel-15 since there’s only one random acces type.
However in NR Rel-16, 2-step RACH has been introduced which can be supported with or without 4-step RACH, as is indicated by the msgA-ConfigCommon-r16 field in following IE copied from 38.331 V16.4.1:
	-- ASN1START
-- TAG-BWP-UPLINKCOMMON-START

BWP-UplinkCommon ::=                SEQUENCE {
    genericParameters                   BWP,
    rach-ConfigCommon                   SetupRelease { RACH-ConfigCommon }                                      OPTIONAL,   -- Need M
    pusch-ConfigCommon                  SetupRelease { PUSCH-ConfigCommon }                                     OPTIONAL,   -- Need M
    pucch-ConfigCommon                  SetupRelease { PUCCH-ConfigCommon }                                     OPTIONAL,   -- Need M
    ...,
    [[
    rach-ConfigCommonIAB-r16            SetupRelease { RACH-ConfigCommon }                                      OPTIONAL,   -- Need M
    useInterlacePUCCH-PUSCH-r16         ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    msgA-ConfigCommon-r16               SetupRelease { MsgA-ConfigCommon-r16 }                                  OPTIONAL    -- Cond SpCellOnly2
    ]]
}

-- TAG-BWP-UPLINKCOMMON-STOP
-- ASN1STOP



The msgA-ConfigCommon-r16 field has “SpCellOnly2” condition as explained below, meaning that 2-step RACH and 4-step RACH configurations are independent from each other, except that 2-step RACH is only supported on SpCell:
	Conditional Presence
	Explanation

	SpCellOnly2
	The field is optionally present, Need M, in the BWP-UplinkCommon of an SpCell. It is absent otherwise. 



According to above, it can be observed that when only 2-step RACH is configured, rach-ConfigCommon                   IE may be not present in SIB1, i.e. rach-ConfigCommon may be not available:
[bookmark: _Ref71623266]In NR Rel-16, 2-step RACH and 4-step RACH configurations are independent from each other, and rach-ConfigCommon may be not available when only 2-step RACH (i.e. msgA-ConfigCommon-r16) is configured.
When only 2-step RACH is configured, some of the default configurations for a normal PUSCH may have to be the configurations for MsgA PUSCH instead of Msg3 PUSCH, or some fixed configuations must be specified, which is discussed in following 2 sections.
2.3 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. 
	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.



As can be seen, the descriptions of p0-AlphaSets in RRC spec. are not aligned with what are described in 38.213 in following aspects:
· p0-AlphaSets is only for normal PUSCH according to 38.213, not for msgA PUSCH, while RRC spec. only says “except msg3”
· P0-nominal will be [image: ]which can be either the one for MsgA or the one for Msg3 in 38.213, while in RRC it says it’s the configuration for Msg3
So we have following observation and proposal.
Some descriptions of p0-AlphaSets in 38.331 are not aligned with 38.213, 2-step RACH feature should be captured.
[bookmark: _Toc71712950]Inform RAN2 that 2-step RACH was not considered when describing p0-AlphaSets parameter in RRC specification for Rel-16.
Furthermore, when p0-AlphaSets is not configured, the alpha 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 above. There’s no such text captured in 38.213, and only following text can be found: 
	-	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: ]



However, msg3 configuration will not be available at least when only 2-step RACH is configured in Rel-16 according to the observations discussed in section 2.1. In this case, it is not clear which alpha 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, alpha for msgA PUSCH can be used according to TP1 to 38.213. or the alpha can be always set to 1 according to TP2 to 38.213.
[bookmark: _Toc71712951]In case of 2-step RACH only operation, when p0-AlphaSets is not provided, for power control of normal PUSCH, alpha for msgA PUSCH is used, according to TP1, or alpha is fixed to be 1 according to TP2.
----------------------------------------------start of TP1 of 38.213 V16.5.0 ----------------------------------------------------
7.1.1	UE behaviour
*** unchanged text omitted***
-	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 msg3-Alpha configured for msg3 PUSCH if a Type-1 random access is configured for the BWP or uses msgA-Alpha for msgA PUSCH if only a Type-2 random access procedure is configured for the BWP.
*** unchanged text omitted***
------------------------------------------------ end of  TP1 of 38.213 V16.5.0 -----------------------------------------------------

---------------------------------------------- start of TP2 of 38.213 V16.5.0 ----------------------------------------------------
7.1.1	UE behaviour
*** unchanged text omitted***
-	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 msg3-Alpha configured for msg3 PUSCH if a Type-1 random access is configured for the BWP or UE assumes  if only a Type-2 random access procedure is configured for the BWP.
*** unchanged text omitted***
------------------------------------------------ end of TP2 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.


Similarly, as observed in section 2.1, 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 DMRS 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 determine default waveform to use for a normal PUSCH when only 2-step RACH is configured, one option is that msgA-TransformPrecoder is used. Another option is that transform precoding is always e.g. disabled in this case. Text proposal TP3 or TP4 to 38.214 can be used corresponding to the 2 mentioned options respectively.
[bookmark: _Toc71712952]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 TP3 or is fixed to be CP-OFDM according to TP4. 
-------------------------------------------------- start of TP3 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 only a Type-2 random access procedure is 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 only a Type-2 random access procedure is 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 only a Type-2 random access procedure is configured for the BWP.
*** unchanged text omitted***
--------------------------------------- end of TP3 of 38.214 V16.5.0 ---------------------------------------------------------

---------------------------------- start of TP4 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 consider the transform precoding always disabled if only a Type-2 random access procedure is 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 consider the transform precoding always disabled if only a Type-2 random access procedure is 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 consider the transform precoding always disabled if only a Type-2 random access procedure is configured for the BWP.
*** unchanged text omitted***
---------------------------------------- end of TP4 of 38.214 V16.5.0 ------------------------------------------------------

Conclusion
Based on the discussions in the previous sections we propose the following:
Observation 1	In case of non-standalone, rach-ConfigCommon is in dedicated RRC signaling and it’s required to be present since delta signaling is expected.
Observation 2	In case of NR standalone, rach-ConfigCommon may be absent in SIB1 and not available according to the RRC signaling design, however it may have to be configured in Rel-15 since there’s only one random acces type.
Observation 3	In NR Rel-16, 2-step RACH and 4-step RACH configurations are independent from each other, and rach-ConfigCommon may be not available when only 2-step RACH (i.e. msgA-ConfigCommon-r16) is configured.
Proposal 1	Inform RAN2 that 2-step RACH was not considered when describing p0-AlphaSets parameter in RRC specification for Rel-16.
Proposal 2	In case of 2-step RACH only operation, when p0-AlphaSets is not provided, for power control of normal PUSCH, alpha for msgA PUSCH is used, according to TP1, or alpha is fixed to be 1 according to TP2.
Proposal 3	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 TP3 or is fixed to be CP-OFDM according to TP4.
[bookmark: _Ref174151459][bookmark: _Ref189809556][bookmark: _Ref68080864]
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