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1	Introduction
[bookmark: _Ref178064866]The parameters contained in SI may also be provided via dedicated signalling within xxxCommon IEs (e.g. ServingCellConfigCommon) inside the RRCReconfiguration message. For a PCell this avoids that a UE has to read SIB1 of a target cell while performing a handover. For SCells it replaces the SI acquisition mechanism entirely.
In principle, an RRC configuration in dedicated signalling should be provided in accordance with the UE capabilities. However, SI may contain parameters that are not supported by the UE, which yet do not prevent the UE from accessing a cell. Hence, it is not clear if those parameters, when provided via dedicated signalling, should be provided according to the UE capabilities or not.  
Compared to a previous version of this contribution, clause 2.1 has been added highlighting some examples of ambiguous configuration.
2	Discussion
There are three types of RRC signaling in the dimension of common (cell specific) and dedicated (UE specific):
1. Common configuration included in SI
2. Dedicated configuration included in dedicated signaling
3. Common configuration included in dedicated signaling

For Type 1, there is no need for UE capabilities as the signaling is developed so that UEs of earlier releases (or not supporting certain features) are able to decode SI without problems. 
For Type 2, there is a need for UE capabilities so the network can adapt the configuration according to the capabilities of the UE. 
For Type 3 (e.g. ServingCellConfigCommon), the content of such configuration must match, in general, the content that the same cell broadcasts in SI. Otherwise, the UE would first apply the values that the network provided e.g. during HO and later override them with the corresponding values found in SI. But it is not clear whether those parameters in Type 3 include all the ones also present in Type 1 or whether the Type 3 parameters should be further tailored with respect to what the UE supports.
[bookmark: _Toc71578492]It is not clear if common configuration included in dedicated signaling should contain all the relevant parameters signaled in SI or whether it should be tailored according to the UE capabilities. 
In TS 38.331 annexes, the following sentence is present:
[bookmark: _Toc60777681][bookmark: _Toc60868462]A.8	Miscellaneous
The following miscellaneous convention should be used:
-	UE capabilities: TS 38.306 [26] specifies that the network should in general respect the UE's capabilities. Hence there is no need to include statement clarifying that the network, when setting the value of a certain configuration field, shall respect the related UE capabilities unless there is a particular need e.g. particularly complicated cases.


Furthermore, in clause 5.3.5.8.2 from TS 38.331, the following aspects can be highlighted:[bookmark: _Toc60776783][bookmark: _Toc60867564]5.3.5.8.2	Inability to comply with RRCReconfiguration
The UE shall:
1>	if the UE is in (NG)EN-DC:
[…]
1>	else if RRCReconfiguration is received via NR (i.e., NR standalone, NE-DC, or NR-DC):
[…]
2>	else if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message received over the SRB1 or if the upper layers indicate that the nas-Container is invalid:
NOTE 0a:	The compliance also covers the SCG configuration carried within octet strings e.g. field mrdc-SecondaryCellGroupConfig. I.e. the failure behaviour defined also applies in case the UE cannot comply with the embedded SCG configuration or with the combination of (parts of) the MCG and SCG configurations.
NOTE 0b:	The compliance also covers the E-UTRA sidelink configuration carried within an octet string, e.g. field sl-ConfigDedicatedEUTRA. I.e. the failure behaviour defined also applies in case the UE cannot comply with the embedded E-UTRA sidelink configuration.
3>	continue using the configuration used prior to the reception of RRCReconfiguration message;
3>	if AS security has not been activated:
4>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other'
3>	else if AS security has been activated but SRB2 and at least one DRB or, for IAB, SRB2,have not been setup:
4>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
3>	else:
4>	initiate the connection re-establishment procedure as specified in 5.3.7, upon which the reconfiguration procedure ends;
[…]
NOTE 1:	The UE may apply above failure handling also in case the RRCReconfiguration message causes a protocol error for which the generic error handling as defined in clause 10 specifies that the UE shall ignore the message.
NOTE 2:	If the UE is unable to comply with part of the configuration, it does not apply any part of the configuration, i.e. there is no partial success/failure.

 

As depicted above, there is no exception captured for the case of Type 3 configurations, which should then conform with UE capabilities. However, the field description of IEs used for Type 3 configurations seem to hint on another direction, e.g. as in ServingCellConfigCommon field description in TS 38.331:[bookmark: _Toc60777380][bookmark: _Toc60868161]–	ServingCellConfigCommon
The IE ServingCellConfigCommon is used to configure cell specific parameters of a UE's serving cell. The IE contains parameters which a UE would typically acquire from SSB, MIB or SIBs when accessing the cell from IDLE. With this IE, the network provides this information in dedicated signalling when configuring a UE with a SCells or with an additional cell group (SCG). It also provides it for SpCells (MCG and SCG) upon reconfiguration with sync.



Hence, it should be clarified whether Type 3 configurations should comply with what the UE supports or not.
2.1	Examples of Type 3 signalling
At RAN2#113bis this topic was discussed without reaching a conclusion. One reason could be the lack of examples. Several companies also requested them. In this clause we list examples of common signalling included in dedicated messages. The examples can be further divided in two groups:
· Type 3A – Type 3 signalling for which UE capabilities are available, thus enabling the network to match the dedicated message to the capabilities of the UE.
· Type 3B – Type 3 signalling for which there are no UE capabilities. This is the most problematic group for RAN2 to consider.
In this analysis we focus on the configuration of the BWPs and in the following clauses we analyse the BWP Common IEs for uplink and downlink and initial and dedicated BWPs respectively. We are looking for any extensions. Extensions with corresponding UE capabilities would be classified as Type 3A and extensions without corresponding UE capabilities would be classified as Type 3B.
The common parameters of the initial BWP are configured using reconfiguration with sync. It is important to note that the configuration "should match the parameters configured by MIB and SIB1 (if provided) of the serving cell". This is important as the UE reads SIB1 and its configuration of the initial BWP will override any existing configuration.
The common parameters of a dedicated BWP are configured using RRCReconfiguration. Dedicated BWPs are added via ServingCellConfig. Contrary to the configuration of the initial BWP there is no requirement that this configuration should match any configuration in MIB and SIB1. Furthermore, the UE will never override any of the parameters of a dedicated BWP with parameters obtained from MIB or SIB1.
2.1.1	BWP-DownlinkCommon
BWP-DownlinkCommon is used when configuring initial downlink BWP and when configuring dedicated downlink BWP. 
The common parameters of the initial BWP are included in ServingCellConfigCommon  DownlinkConfigCommon  BWP-DownlinkCommon. 
For dedicated downlink BWPs the BWP-DownlinkCommon is included in ServingCellConfig  downlinkBWP-ToAddModList  BWP-Downlink  BWP-DownlinkCommon.
For reference, the IE BWP-DownlinkCommon is included in the Annex.
The first field genericParameters (and its children) do not contain any extensions.
The second field pdcch-ConfigCommon has two extensions. The first extension, firstPDCCH-MonitoringOccasionOfPO has a conditional stating that this field is not included in the initial BWP, i.e. it can only be included for dedicated downlink BWPs. This extension was added in version 15.4.0 as a clarification on what the UE actually supports. We can assume all UEs support this extension. The second extension, commonSearchSpaceListExt-r16, could be a problem. It seems there is no direct UE capability for this field. However, the field is used to configure support for DCI formats 2_4, 2_5, and 2_6 which all have their respective capabilities. For the dedicated downlink BWP This IE would be categorized as Type 3A. When included in the initial BWP, we must assume all UEs can successfully decode it as the network must match the configuration in MIB/SIB1.
The third field pdsch-ConfigCommon (and its children) do not contain any extensions.
2.1.2	BWP-UplinkCommon
BWP-UplinkCommon is used when configuring initial uplink BWP and when configuring dedicated uplink BWP. 
The common parameters of the initial uplink BWP are included in ServingCellConfigCommon  UplinkConfigCommon  BWP-UplinkCommon.
For dedicated uplink BWPs the BWP-UplinkCommon is included in ServingCellConfig  UplinkConfig  uplinkBWP-ToAddModList  BWP-Uplink  BWP-UplinkCommon.
For reference the IE BWP-UplinkCommon is included in the Annex. 
The first field genericParameters (and its children) does not contain any extensions.
The second field rach-ConfigCommon has two extensions. The first, ra-PrioritizationForAccessIdentity-r16, is only included on the initial BWP and lacks UE capability. As the network should configure this UplinkConfigCommon to match the parameters configured by MIB and SIB1 we assume a UE not supporting ra-PrioritizationForAccessIdentity-r16 would still be able to successfully decode rach-ConfigCommon when included in ServingCellConfigCommon. The second extension, prach-RootSequenceIndex-r16, can be included in both initial uplink BWP and dedicated uplink BWP. If included in an initial uplink BWP there is no problem, for the same reason as ra-PrioritizationForAccessIdentity-r16. But if included in a dedicated uplink BWP there is a problem. There is no UE capability for this field. A safe network implementation would not configure this field to be sure the UE does not reject the configuration. This means the feature cannot be used on a dedicated BWP and this IE is Type 3B.
The third field pusch-ConfigCommon, the fourth field pucch-ConfigCommon, and their respective children do not contain any extensions. 
The fifth field rachConfigCommonIAB-r16, the sixth field useInterlacePUCCH-PUSCH-r16, and the seventh field msgA-ConfigCommon-r16 are all extensions and they have their respective UE capabilities. If these are configured for the initial uplink BWP, we assume the UE can successfully decode them as the network must match the configuration in MIB/SIB1. If they are included in a dedicated uplink BWP they are of type 3A. It should be noted that the fifth field is of type RACH-ConfigCommon and therefore has similar problems with its extensions as the field rach-ConfigCommon.
2.1.3	Summary
For the initial BWP in ServingCellConfigCommon the configuration should match the configuration in MIB and SIB1. As any UE must be able to successfully decode the configuration in MIB and SIB1, there should not be an issue configuring the initial BWP in dedicated signalling. The extensions which come in question are listed in Table 1.
[bookmark: _Toc71578497]RAN2 to confirm that any extensions included in the initial BWP configuration included in ServingCellConfigCommon should match MIB and SIB1 (implying that a UE should successfully decode the initial BWP configuration included in ServingCellConfigCommon regardless of feature support).
Table 1 – Extensions in BWP-UplinkCommon and BWP-DownlinkCommon a UE should comprehend when included in initial BWP.
	Fields
	BWP type

	pdcch-ConfigCommon  commonSearchSpaceListExt-r16
	DL initial

	rach-ConfigCommon  ra-PrioritizationForAccessIdentity-r16
	UL initial

	rach-ConfigCommon  prach-RootSequenceIndex-r16 
	UL initial

	rachConfigCommonIAB-r16
	UL initial

	rachConfigCommonIAB-r16  prach-RootSequenceIndex-r16
	UL initial

	useInterlacePUCCH-PUSCH-r16
	UL initial

	msgA-ConfigCommon-r16
	UL initial



For the dedicated BWPs, the problematic fields are listed in Table 2. The presence of fields with type 3A can be adapted based on UE capability. This is not possible for Type 3B.
Table 2 – Problematic fields in BWP-UplinkCommon and BWP-DownlinkCommon when included in a dedicated BWP.
	Fields
	Type 3A/3B
	BWP type

	pdcch-ConfigCommon  commonSearchSpaceListExt-r16
	3A
	DL Dedicated

	rach-ConfigCommon  prach-RootSequenceIndex-r16 
	3B
	UL Dedicated

	rachConfigCommonIAB-r16
	3A
	UL Dedicated

	rach-ConfigCommonIAB-r16  prach-RootSequenceIndex-r16 
	3B
	UL Dedicated

	useInterlacePUCCH-PUSCH-r16
	3A
	UL Dedicated

	msgA-ConfigCommon-r16
	3A
	UL Dedicated



RAN2 should first decide whether the common configuration should match UE capabilities, or if it should match any corresponding common configuration signalled in MIB and SIB1.
[bookmark: _Toc71578498]RAN2 to discuss whether extensions to the common IEs included in the dedicated BWP configuration in ServingCellConfig should be provided according to the UE capabilities or not.
The analysis in this document does not claim to be exhaustive but shows a couple of examples of Type 3 signalling illustrating the issue at hand. Additionally, some extensions do not have UE capabilities which is something RAN2 need to sort out.
[bookmark: _Toc71578499]If RAN2 concludes the network adapts extensions to the common IEs included in the dedicated BWP configuration in ServingCellConfig according to the UE capabilities, then discuss what to do with common IEs currently lacking UE capabilities. 
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	It is not clear if common configuration included in dedicated signaling should contain all the relevant parameters signaled in SI or whether it should be tailored according to the UE capabilities.
Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to confirm that any extensions included in the initial BWP configuration included in ServingCellConfigCommon should match MIB and SIB1 (implying that a UE should successfully decode the initial BWP configuration included in ServingCellConfigCommon).
Proposal 2	RAN2 to discuss whether extensions to the common IEs included in the dedicated BWP configuration in ServingCellConfig should be provided according to the UE capabilities or not.
Proposal 3	If RAN2 concludes the network adapts extensions to the common IEs included in the dedicated BWP configuration in ServingCellConfig according to the UE capabilities, then discuss what to do with common IEs currently lacking UE capabilities.

4	References
[bookmark: _Ref66786091][bookmark: _Ref58846698][bookmark: _Ref174151459][bookmark: _Ref189809556]TS 38.331, Radio Resource Control (RRC) protocol specification, v16.3.1, 2021-01








5	Annex
[bookmark: _Toc60777178][bookmark: _Toc68015118]–	BWP-DownlinkCommon
The IE BWP-DownlinkCommon is used to configure the common parameters of a downlink BWP. They are "cell specific" and the network ensures the necessary alignment with corresponding parameters of other UEs. The common parameters of the initial bandwidth part of the PCell are also provided via system information. For all other serving cells, the network provides the common parameters via dedicated signalling.
BWP-DownlinkCommon information element
-- ASN1START
-- TAG-BWP-DOWNLINKCOMMON-START

BWP-DownlinkCommon ::=              SEQUENCE {
    genericParameters                   BWP,
    pdcch-ConfigCommon                  SetupRelease { PDCCH-ConfigCommon }                                     OPTIONAL,   -- Need M
    pdsch-ConfigCommon                  SetupRelease { PDSCH-ConfigCommon }                                     OPTIONAL,   -- Need M
    ...
}

-- TAG-BWP-DOWNLINKCOMMON-STOP
-- ASN1STOP

	BWP-DownlinkCommon field descriptions

	pdcch-ConfigCommon
Cell specific parameters for the PDCCH of this BWP. This field is absent for a dormant BWP.

	pdsch-ConfigCommon
Cell specific parameters for the PDSCH of this BWP.



[bookmark: _Toc60777182][bookmark: _Toc68015122][bookmark: _Toc60777297][bookmark: _Toc68015237][bookmark: _Toc60777332][bookmark: _Toc68015272]–	BWP-UplinkCommon
The IE BWP-UplinkCommon is used to configure the common parameters of an uplink BWP. They are "cell specific" and the network ensures the necessary alignment with corresponding parameters of other UEs. The common parameters of the initial bandwidth part of the PCell are also provided via system information. For all other serving cells, the network provides the common parameters via dedicated signalling.
BWP-UplinkCommon information element
-- 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

	BWP-UplinkCommon field descriptions

	msgA-ConfigCommon
Configuration of the cell specific PRACH and PUSCH resource parameters for transmission of MsgA in 2-step random access type procedure. The NW can configure msgA-ConfigCommon only for UL BWPs if the linked DL BWPs (same bwp-Id as UL-BWP) are the initial DL BWPs or DL BWPs containing the SSB associated to the initial BL BWP

	pucch-ConfigCommon
Cell specific parameters for the PUCCH of this BWP. 

	pusch-ConfigCommon
Cell specific parameters for the PUSCH of this BWP.

	rach-ConfigCommon
Configuration of cell specific random access parameters which the UE uses for contention based and contention free random access as well as for contention based beam failure recovery in this BWP. The NW configures SSB-based RA (and hence RACH-ConfigCommon) only for UL BWPs if the linked DL BWPs (same bwp-Id as UL-BWP) are the initial DL BWPs or DL BWPs containing the SSB associated to the initial DL BWP. The network configures rach-ConfigCommon, whenever it configures contention free random access (for reconfiguration with sync or for beam failure recovery). 

	rach-ConfigCommonIAB
Configuration of cell specific random access parameters for the IAB-MT. The IAB specific IAB RACH configuration is used by IAB-MT, if configured.

	useInterlacePUCCH-PUSCH
If the field is present, the UE uses uplink frequency domain resource allocation Type 2 for cell-specific PUSCH, e.g., PUSCH scheduled by RAR UL grant (see 38.213 clause 8.3 and 38.214 clause 6.1.2.2) and uses interlaced PUCCH Format 0 and 1 for cell-specific PUCCH (see TS 38.213 [13], clause 9.2.1).



	Conditional Presence
	Explanation

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



–	PDCCH-ConfigCommon
The IE PDCCH-ConfigCommon is used to configure cell specific PDCCH parameters provided in SIB as well as in dedicated signalling.
PDCCH-ConfigCommon information element
-- ASN1START
-- TAG-PDCCH-CONFIGCOMMON-START

PDCCH-ConfigCommon ::=              SEQUENCE {
    controlResourceSetZero              ControlResourceSetZero                                  OPTIONAL,   -- Cond InitialBWP-Only
    commonControlResourceSet            ControlResourceSet                                      OPTIONAL,   -- Need R
    searchSpaceZero                     SearchSpaceZero                                         OPTIONAL,   -- Cond InitialBWP-Only
    commonSearchSpaceList               SEQUENCE (SIZE(1..4)) OF SearchSpace                    OPTIONAL,   -- Need R
    searchSpaceSIB1                     SearchSpaceId                                           OPTIONAL,   -- Need S
    searchSpaceOtherSystemInformation   SearchSpaceId                                           OPTIONAL,   -- Need S
    pagingSearchSpace                   SearchSpaceId                                           OPTIONAL,   -- Need S
    ra-SearchSpace                      SearchSpaceId                                           OPTIONAL,   -- Need S
    ...,
    [[
    firstPDCCH-MonitoringOccasionOfPO   CHOICE {
        sCS15KHZoneT                                                             SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..139),
        sCS30KHZoneT-SCS15KHZhalfT                                               SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..279),
        sCS60KHZoneT-SCS30KHZhalfT-SCS15KHZquarterT                              SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..559),
        sCS120KHZoneT-SCS60KHZhalfT-SCS30KHZquarterT-SCS15KHZoneEighthT          SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..1119),
        sCS120KHZhalfT-SCS60KHZquarterT-SCS30KHZoneEighthT-SCS15KHZoneSixteenthT SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..2239),
        sCS120KHZquarterT-SCS60KHZoneEighthT-SCS30KHZoneSixteenthT               SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..4479),
        sCS120KHZoneEighthT-SCS60KHZoneSixteenthT                                SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..8959),
        sCS120KHZoneSixteenthT                                                   SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..17919)
    }                                                                                           OPTIONAL    -- Cond OtherBWP
    ]],
    [[
    commonSearchSpaceListExt-r16                                             SEQUENCE (SIZE(1..4)) OF SearchSpaceExt-r16     OPTIONAL  -- Need R
    ]]
}

-- TAG-PDCCH-CONFIGCOMMON-STOP
-- ASN1STOP

	PDCCH-ConfigCommon field descriptions

	commonControlResourceSet
An additional common control resource set which may be configured and used for any common or UE-specific search space. If the network configures this field, it uses a ControlResourceSetId other than 0 for this ControlResourceSet. The network configures the commonControlResourceSet in SIB1 so that it is contained in the bandwidth of CORESET#0.

	commonSearchSpaceList, commonSearchSpaceListExt
A list of additional common search spaces. If the network configures this field, it uses the SearchSpaceIds other than 0. If the field is included, it replaces any previous list, i.e. all the entries of the list are replaced and each of the SearchSpace entries is considered to be newly created and the conditions and Need codes for setup of the entry apply. If the network includes commonSearchSpaceListExt, it includes the same number of entries, and listed in the same order, as in commonSearchSpaceList.

	controlResourceSetZero
Parameters of the common CORESET#0 which can be used in any common or UE-specific search spaces. The values are interpreted like the corresponding bits in MIB pdcch-ConfigSIB1. Even though this field is only configured in the initial BWP (BWP#0) controlResourceSetZero can be used in search spaces configured in other DL BWP(s) than the initial DL BWP if the conditions defined in TS 38.213 [13], clause 10 are satisfied.

	firstPDCCH-MonitoringOccasionOfPO
Indicates the first PDCCH monitoring occasion of each PO of the PF on this BWP, see TS 38.304 [20].

	pagingSearchSpace
ID of the Search space for paging (see TS 38.213 [13], clause 10.1). If the field is absent, the UE does not receive paging in this BWP (see TS 38.213 [13], clause 10).

	ra-SearchSpace
ID of the Search space for random access procedure (see TS 38.213 [13], clause 10.1). If the field is absent, the UE does not receive RAR in this BWP. This field is mandatory present in the DL BWP(s) if the conditions described in TS 38.321 [3], subclause 5.15 are met.

	searchSpaceOtherSystemInformation
ID of the Search space for other system information, i.e., SIB2 and beyond (see TS 38.213 [13], clause 10.1) If the field is absent, the UE does not receive other system information in this BWP.

	searchSpaceSIB1
ID of the search space for SIB1 message. In the initial DL BWP of the UE′s PCell, the network sets this field to 0. If the field is absent, the UE does not receive SIB1 in this BWP. (see TS 38.213 [13], clause 10)

	searchSpaceZero
Parameters of the common SearchSpace#0. The values are interpreted like the corresponding bits in MIB pdcch-ConfigSIB1. Even though this field is only configured in the initial BWP (BWP#0), searchSpaceZero can be used in search spaces configured in other DL BWP(s) than the initial DL BWP if the conditions described in TS 38.213 [13], clause 10, are satisfied.



	Conditional Presence
	Explanation

	InitialBWP-Only
	If SIB1 is broadcast the field is mandatory present in the PDCCH-ConfigCommon of the initial BWP (BWP#0) in ServingCellConfigCommon; it is absent in other BWPs and when sent in system information. If SIB1 is not broadcast and there is an SSB associated to the cell, the field is optionally present, Need M, in the PDCCH-ConfigCommon of the initial BWP (BWP#0) in ServingCellConfigCommon (still with the same setting for all UEs). In other cases, the field is absent.

	OtherBWP
	This field is optionally present, Need R, if this BWP is not the initial DL BWP and pagingSearchSpace is configured in this BWP. Otherwise this field is absent.



–	RACH-ConfigCommon
The IE RACH-ConfigCommon is used to specify the cell specific random-access parameters.
RACH-ConfigCommon information element
-- ASN1START
-- TAG-RACH-CONFIGCOMMON-START

RACH-ConfigCommon ::=               SEQUENCE {
    rach-ConfigGeneric                  RACH-ConfigGeneric,
    totalNumberOfRA-Preambles           INTEGER (1..63)                                                     OPTIONAL,   -- Need S
    ssb-perRACH-OccasionAndCB-PreamblesPerSSB   CHOICE {
        oneEighth                                   ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
        oneFourth                                   ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
        oneHalf                                     ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
        one                                         ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
        two                                         ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32},
        four                                        INTEGER (1..16),
        eight                                       INTEGER (1..8),
        sixteen                                     INTEGER (1..4)
    }                                                                                                       OPTIONAL,   -- Need M

    groupBconfigured                    SEQUENCE {
        ra-Msg3SizeGroupA                   ENUMERATED {b56, b144, b208, b256, b282, b480, b640,
                                                        b800, b1000, b72, spare6, spare5,spare4, spare3, spare2, spare1},
        messagePowerOffsetGroupB            ENUMERATED { minusinfinity, dB0, dB5, dB8, dB10, dB12, dB15, dB18},
        numberOfRA-PreamblesGroupA          INTEGER (1..64)
    }                                                                                                       OPTIONAL,   -- Need R
    ra-ContentionResolutionTimer            ENUMERATED { sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64},
    rsrp-ThresholdSSB                       RSRP-Range                                                      OPTIONAL,   -- Need R
    rsrp-ThresholdSSB-SUL                   RSRP-Range                                                      OPTIONAL,   -- Cond SUL
    prach-RootSequenceIndex                 CHOICE {
        l839                                    INTEGER (0..837),
        l139                                    INTEGER (0..137)
    },
    msg1-SubcarrierSpacing                  SubcarrierSpacing                                               OPTIONAL,   -- Cond L139
    restrictedSetConfig                     ENUMERATED {unrestrictedSet, restrictedSetTypeA, restrictedSetTypeB},
    msg3-transformPrecoder                  ENUMERATED {enabled}                                            OPTIONAL,   -- Need R
    ...,
    [[
    ra-PrioritizationForAccessIdentity-r16  SEQUENCE {
        ra-Prioritization-r16                   RA-Prioritization,
        ra-PrioritizationForAI-r16              BIT STRING (SIZE (2))
    }                                                                                                       OPTIONAL,   -- Cond InitialBWP-Only
    prach-RootSequenceIndex-r16             CHOICE {
        l571                                    INTEGER (0..569),
        l1151                                   INTEGER (0..1149)
    }   OPTIONAL   -- Need R
    ]]
}

-- TAG-RACH-CONFIGCOMMON-STOP
-- ASN1STOP

	RACH-ConfigCommon field descriptions

	messagePowerOffsetGroupB
Threshold for preamble selection. Value is in dB. Value minusinfinity corresponds to –infinity. Value dB0 corresponds to 0 dB, dB5 corresponds to 5 dB and so on. (see TS 38.321 [3], clause 5.1.2)

	msg1-SubcarrierSpacing
Subcarrier spacing of PRACH (see TS 38.211 [16], clause 5.3.2). Only the values 15 or 30 kHz (FR1), and 60 or 120 kHz (FR2) are applicable. If absent, the UE applies the SCS as derived from the prach-ConfigurationIndex in RACH-ConfigGeneric (see tables Table 6.3.3.1-1 and Table 6.3.3.2-2, TS 38.211 [16]). The value also applies to contention free random access (RACH-ConfigDedicated), to SI-request and to contention-based beam failure recovery (CB-BFR). But it does not apply for contention free beam failure recovery (CF-BFR) (see BeamFailureRecoveryConfig).

	msg3-transformPrecoder
Enables the transform precoder for Msg3 transmission according to clause 6.1.3 of TS 38.214 [19]. If the field is absent, the UE disables the transformer precoder (see TS 38.213 [13], clause 8.3).

	numberOfRA-PreamblesGroupA
The number of CB preambles per SSB in group A. This determines implicitly the number of CB preambles per SSB available in group B. (see TS 38.321 [3], clause 5.1.1). The setting should be consistent with the setting of ssb-perRACH-OccasionAndCB-PreamblesPerSSB.

	prach-RootSequenceIndex
PRACH root sequence index (see TS 38.211 [16], clause 6.3.3.1). The value range depends on whether L=839 or L=139 or L=571 or L=1151. The length of the root sequence corresponding with the index indicated in this IE should be consistent with the one indicated in prach-ConfigurationIndex in the RACH-ConfigDedicated (if configured). If prach-RootSequenceIndex-r16 is signalled, UE shall ignore the prach-RootSequenceIndex (without suffix).

	ra-ContentionResolutionTimer
The initial value for the contention resolution timer (see TS 38.321 [3], clause 5.1.5). Value sf8 corresponds to 8 subframes, value sf16 corresponds to 16 subframes, and so on.

	ra-Msg3SizeGroupA
Transport Blocks size threshold in bits below which the UE shall use a contention-based RA preamble of group A. (see TS 38.321 [3], clause 5.1.2).

	ra-Prioritization
Parameters which apply for prioritized random access procedure on any UL BWP of SpCell for specific Access Identities (see TS 38.321 [3], clause 5.1.1a).

	ra-PrioritizationForAI
Indicates whether the field ra-Prioritization-r16 applies for Access Identities. The first/leftmost bit corresponds to Access Identity 1, the next bit corresponds to Access Identity 2. Value 1 indicates that the field ra-Prioritization-r16 applies otherwise the field does not apply (see TS 23.501 [32]).

	rach-ConfigGeneric
RACH parameters for both regular random access and beam failure recovery.

	restrictedSetConfig
Configuration of an unrestricted set or one of two types of restricted sets, see TS 38.211 [16], clause 6.3.3.1.

	rsrp-ThresholdSSB
UE may select the SS block and corresponding PRACH resource for path-loss estimation and (re)transmission based on SS blocks that satisfy the threshold (see TS 38.213 [13]).

	rsrp-ThresholdSSB-SUL
The UE selects SUL carrier to perform random access based on this threshold (see TS 38.321 [3], clause 5.1.1). The value applies to all the BWPs.

	ssb-perRACH-OccasionAndCB-PreamblesPerSSB
The meaning of this field is twofold: the CHOICE conveys the information about the number of SSBs per RACH occasion. Value oneEighth corresponds to one SSB associated with 8 RACH occasions, value oneFourth corresponds to one SSB associated with 4 RACH occasions, and so on. The ENUMERATED part indicates the number of Contention Based preambles per SSB. Value n4 corresponds to 4 Contention Based preambles per SSB, value n8 corresponds to 8 Contention Based preambles per SSB, and so on. The total number of CB preambles in a RACH occasion is given by CB-preambles-per-SSB * max(1, SSB-per-rach-occasion). See TS 38.213 [13].

	totalNumberOfRA-Preambles
Total number of preambles used for contention based and contention free 4-step or 2-step random access in the RACH resources defined in RACH-ConfigCommon, excluding preambles used for other purposes (e.g. for SI request). If the field is absent, all 64 preambles are available for RA. The setting should be consistent with the setting of ssb-perRACH-OccasionAndCB-PreamblesPerSSB, i.e. it should be a multiple of the number of SSBs per RACH occasion.



	Conditional Presence
	Explanation

	L139
	The field is mandatory present if prach-RootSequenceIndex L=139, otherwise the field is absent, Need S.

	SUL
	The field is mandatory present in initialUplinkBWP if supplementaryUplink is configured in ServingCellConfigCommonSIB or if supplementaryUplinkConfig is configured in ServingCellConfigCommon; otherwise, the field is absent.

	InitialBWP-Only
	This field is optionally present, Need R, if this BWP is the initial BWP of SpCell. Otherwise the field is absent.




