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1. Introduction
In R17 WI ‘NR_covEnh-Core’, CE-only BWP is supported, which is a dedicated BWP configured for RRC_CONNECTED UE. For this kind of BWP, all the configured RACH resources are associated with Msg3-repetition feature (see below highlighted sentence cited from TS38.321), when RACH is triggered, both the network and the UE know Msg3 repetition is applicable.
	5.1.1b	Selection of the set of Random Access resources for the Random Access procedure
The MAC entity shall:
1>	if the BWP selected for Random Access procedure is configured with both set(s) of Random Access resources with msg3-Repetitions set to true and set(s) of Random Access resources without msg3-Repetitions set to true and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg3; or
1>	if the BWP selected for Random Access procedure is only configured with the set(s) of Random Access resources with msg3-Repetitions set to true:
2>	assume Msg3 repetition is applicable for the current Random Access procedure.
1>	else:
2>	assume Msg3 repetition is not applicable for the current Random Access procedure.


In current specification, we spot some problems regarding the configuration of CE-only BWP and RACH initialization procedure in MAC spec, in this contribution, we discuss these issues and provide our considerations.
2. Discussion
2.1 Configuration of CE-only BWP 
In R17, MSG3 repetition is modeled as a new feature in RACH partitioning. Generally, if we want to configure a feature specific RA resources set, there are two methods.
Method 1 (Shared RO with separate preambles): 
· Via featureCombinationPreamblesList-r17 field in rach-ConfigCommon.
Method 2 (separate ROs):
· Via featureCombinationPreamblesList-r17 field in additionalRACH-ConfigList-r17.
Currently, it is unclear which method can be used to configure CE-only BWP and further clarification is needed. 
If method 1 is used, according to current specification, even if RACH partition (Rel-17 feature) related RACH resources are configured via newly introduced featureCombinationPreambleList-r17 field, the Rel-15 ssb-perRACH-OccasionAndCB-PreamblesPerSSB field is required to indicate the number of SSBs per RO. In addition, ssb-perRACH-OccasionAndCB-PreamblesPerSSB field can also indicate the CBRA preambles that not associated with any feature (i.e. legacy RA resource set). 
Due to lack of value “0” of ssb-perRACH-OccasionAndCB-PreamblesPerSSB IE, in practice, irrespective of the configuration of featureCombinationPreambleList-r17, at least 1 or 4 preambles will be reserved for legacy RACH resource set. 
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
***skip non-related part***
    [[
    ra-PrioritizationForSlicing-r17         RA-PrioritizationForSlicing-r17                          OPTIONAL,   -- Cond InitialBWP-Only
    featureCombinationPreamblesList-r17     SEQUENCE (SIZE(1..maxFeatureCombPreamblesPerRACHResource-r17)) OF FeatureCombinationPreambles-r17 OPTIONAL -- Cond AdditionalRACH
    ]]
}
Observation 1: According to current spec, it is impossible to use RACH-ConfigCommon to configure all RACH resources to associated with Rel-17 RA features(e.g. Msg3-repetition, RedCap...).
In R17 RACH partitioning discussion, similar issue had been discussed (see [1] and [2]), but the discussion only focus on ssb-per-RACH-OccasionAndCB-PreamblesPerSSB IE configured in AdditionalRACH-Config-r17. In order to configure the feature specific preambles using AdditionalRACH-Config-r17 IE. Companies in RAN2 reached consensus that the start preamble for a feature can point into the preamble space defined by ssb-perRACH-OccasionAndCB-PreamblesPerSSB, which means for a given RACH partition, its startPreambleForThisPartition-r17 can be set to 0. This also means the configuration provided by startPreambleForThisPartition-r17 can override the preambles configured by ssb-perRACH-OccasionAndCB-PreamblePerSSB. This principle is reflected by below highlighted sentence in field description of additionalRACH-ConfigList. 
	additionalRACH-ConfigList
List of feature or feature combination-specific RACH configurations, i.e. the RACH configurations configured in addition to the one configured by rach-ConfigCommon and by msgA-ConfigCommon. The network associates all possible preambles of an additional RACH configuration to one or more feature(s) or feature combination(s). The network does not configure this list to have more than 16 entries. If both rach-ConfigCommon and msgA-ConfigCommon are configured for a specific FeatureCombination, the network always provides them in the same additionalRACH-Config.


However, above clarification is only applicable to startPreambleForThisPartition-r17 configured in additionalRACH-ConfigList, it does not apply to the startPreambleForThisPartition-r17 configured in legacy rach-ConfigCommon.
Observation 2: According to current spec, in additionalRACH-ConfigList-r17, the network is allowed to configure all RACH resources to associated with Rel-17 RA features (e.g. Msg3 repetition, RedCap...), this is done by configuring startPreambleForThisPartition-r17 to 0. 
Therefore, if we intend to use Method 1 to configure CE-only BWP, we need to clarify the startPreambleForThisPartition-r17 configured in RACH-ConfigCommon can also be set to 0, thus there is no preamble reserved for legacy RACH. 
For initial BWP that used by all UEs, above clarification is not needed, because the network anyway needs to provide RACH resources for legacy UEs for accessing the cell. However, as we mentioned that CE-only BWP is a dedicated BWP that only visible to CE-capable connected UEs, thus above clarification is feasible in this scenario. 
Observation 3: In order to use Method1 to configure CE-only BWP, we need to clarify the startPreambleForThisPartition-r17 field configured in RACH-ConfigCommon can be set to 0. 
If method 2 is used to configure CE-only BWP, in order to configure all RACH resources to associate with MSG3 repetition, the legacy rach-ConfigCommon field in BWP-UplinkCommon shall not be provided, and within additionalRACH-ConfigList-r17, the network can configure one RACH partition with setting startPreambleForThisPartition-r17 to 0. 
On the other hand, based on current specification, the legacy rach-ConfigCommon is required when network enables CFRA (as shown in highlighted text below), because for CFRA configuration, the network may only provide dedicated preambles and the basic RACH configuration shall follow rach-ConfigCommon, so if we use method2 to configure CE-only BWP, either CFRA should be disabled, or we should modify the specification to allow CFRA configuration to be link to the generic RACH configuration provided by additionalRACH-ConfigList-r17 (modify the field description). 
	BWP-UplinkCommon field descriptions

	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 or for RedCap UEs DL BWPs associated with nonCellDefiningSSB or the RedCap-specific initial downlink BWP. The network configures rach-ConfigCommon, whenever it configures contention free random access (for reconfiguration with sync or for beam failure recovery). For RedCap-specific initial uplink BWP, rach-ConfigCommon is always configured when msgA-ConfigCommon is configured in this BWP.


Based on above analysis, we think either method requires further specification change, so far, it is unclear whether it will cause NBC issues. The other option is to disallow CE-only BWP (i.e. revert previous RAN2 agreement), although this option still requires spec change (e.g. remove some condition from RRC/MAC spec), but it does not impact UE implementation.In the end, we summaries the Options as below, and ask RAN2 to discuss which option to be selected.
Option 1.1: Use featureCombinationPreamblesList-r17 in rach-ConfigCommon to configure the CE-only BWP;
· The featureCombinationPreamblesList-r17 contains a set of RACH resources that associated with only Msg3-repetition feature;
· Clarify in RRC spec that the startPreambleForThisPartition-r17 in rach-ConfigCommon can be set to 0;
Option 1.2: Use featureCombinationPreamblesList-r17 in additionalRACH-ConfigList-r17 to configure the CE-only BWP;
· The featureCombinationPreamblesList-r17 contains a set of RACH resources that associated with only Msg3-repetition feature;
· The legacy rachConfigCommon is absent in BWP-ConfigCommon;
· FFS whether to clarify the CFRA resource can be associated with additionalRACH-ConfigList-r17;
Option 2: Not to support the CE-only BWP (revert previous RAN2 agreement).

Proposal 1: RAN2 to clarify and select one of the following options for Rel-17 CE-only BWP.
· Option 1.1: Use featureCombinationPreamblesList-r17 in rach-ConfigCommon to configure CE-only BWP
· The featureCombinationPreamblesList-r17 contains a set of RACH resources that associated with only Msg3-repetition feature;
· Clarify in RRC spec that the startPreambleForThisPartition-r17 in rach-ConfigCommon can be set to 0;
· Option 1.2: Use featureCombinationPreamblesList-r17 in additionalRACH-ConfigList-r17 to configure CE-only BWP
· The featureCombinationPreamblesList-r17 contains a set of RACH resources that associated with only Msg3-repetition feature;
· The legacy rachConfigCommon is absent in BWP-ConfigCommon;
· FFS whether to clarify the CFRA resource can be associated with additionalRACH-ConfigList-r17;
· Option 2: Not to support Rel-17 CE-only BWP (i.e. to revert previous RAN2 agreement).
The TPs for Option 1.1 and Option 2 are shown in Annex. For Option 1.2, the spec change depends on the outcome of the FFS point.
[bookmark: _GoBack]2.2 CFRA in CE-only BWP
CFRA is useful to improve the random access success rate, even in CE-only BWP (if confirmed to be supported), the network may want to trigger CFRA, e.g. via reconfigurationWithSync. Based on previous RAN2 discussion on CE-only BWP, there was no intention to disallow CFRA in CE-only BWP.
In addition to the CFRA configuration issue we discussed in section 2.1 for Method 2. In current MAC spec TS 38.321, we also see some conflict problem if network wants to configure CFRA in CE-only BWP. The corresponding text procedure is cited below.
	5.1.1b	Selection of the set of Random Access resources for the Random Access procedure
The MAC entity shall:
1>	if the BWP selected for Random Access procedure is configured with both set(s) of Random Access resources with msg3-Repetitions set to true and set(s) of Random Access resources without msg3-Repetitions set to true and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg3; or
1>	if the BWP selected for Random Access procedure is only configured with the set(s) of Random Access resources with msg3-Repetitions set to true:
2>	assume Msg3 repetition is applicable for the current Random Access procedure.
1>	else:
2>	assume Msg3 repetition is not applicable for the current Random Access procedure.
NOTE 1:	Void.
1>	if neither contention-free Random Access Resources nor Random Access Resources for SI request have been provided for this Random Access procedure and one or more of the features including RedCap and/or Slicing and/or SDT and/or MSG3 repetition is applicable for this Random Access procedure:
   ......
1>	else if contention-free Random Access Resources have been provided for this Random Access procedure and RedCap is applicable for the current Random Access procedure and there is one set of Random Access resources available that is only configured with RedCap indication:
2>	select this set of Random Access resources for this Random Access procedure.
1>	else:
2>select the set of Random Access resources that are not associated with any feature 
indication (as specified in clause 5.1.1c) for the current Random Access procedure.



[bookmark: OLE_LINK16]Based on the text procedure, when CFRA resources are provided, if the UE is RedCap UE and there is one set of RACH resources that only associated with RedCap, then this set of RACH resources will be selected (yellow part). Otherwise, the UE selects the RACH resources that are not associated with any feature (green part). However, for CE-only BWP, there should be no RACH resources associated with RedCap or RACH resources not associated with any feature, so both yellow and green conditions cannot be fulfilled. 
Therefore, literally, the current MAC spec is broken for supporting CFRA in the CEonly BWP.
Observation 4: CFRA cannot be supported in CE-only BWP according to the current MAC spec.
To address this problem, we think a simple approach is to add a new condition similar to RedCap, which means when CFRA resources are provided and the selected BWP is only configured with the set(s) of Random Access resources with msg3-Repetitions set to true, then this set of RACH resources can be selected for this RACH procedure. 
Proposal 2: In order to support CFRA in CE-only BWP, RAN2 to clarify in MAC spec that:
· If CFRA resources are provided and the selected BWP is configured only with set of RACH resources that associated with Msg3 repetition, then this set of RACH resources will be selected for this RA procedure.
The TP for Proposal 2 is shown in Annex.
3. Conclusion
Based on the above discussion, we propose the following observations and proposals: 
Observation 1: According to current spec, it is impossible to use RACH-ConfigCommon to configure all RACH resources to associated with Rel-17 RA features(e.g. Msg3-repetition, RedCap...).
Observation 2: According to current spec, in additionalRACH-ConfigList-r17, the network is allowed to configure all RACH resources to associated with Rel-17 RA features (e.g. Msg3 repetition, RedCap...), this is done by configuring startPreambleForThisPartition-r17 to 0. 
Observation 3: In order to use Method1 to configure CE-only BWP, we need to clarify the startPreambleForThisPartition-r17 field configured in RACH-ConfigCommon can be set to 0. 
Observation 4: CFRA cannot be supported in CE-only BWP according to the current MAC spec.

Proposal 1: RAN2 to clarify and select one of the following options for Rel-17 CE-only BWP.
· Option 1.1: Use featureCombinationPreamblesList-r17 in rach-ConfigCommon to configure CE-only BWP;
· The featureCombinationPreamblesList-r17 contains a set of RACH resources that associated with only Msg3-repetition feature;
· Clarify in RRC spec that the startPreambleForThisPartition-r17 in rach-ConfigCommon can be set to 0;
· Option 1.2: Use featureCombinationPreamblesList-r17 in additionalRACH-ConfigList-r17 to configure CE-only BWP;
· The featureCombinationPreamblesList-r17 contains a set of RACH resources that associated with only Msg3-repetition feature;
· The legacy rachConfigCommon is absent in BWP-ConfigCommon;
· FFS whether to clarify the CFRA resource can be associated with additionalRACH-ConfigList-r17;
· Option 2: Not to support Rel-17 CE-only BWP (i.e. to revert previous RAN2 agreement).
Proposal 2: In order to support CFRA in CE-only BWP, RAN2 to clarify in MAC spec that:
· If CFRA resources are provided and the selected BWP is configured only with set of RACH resources that associated with Msg3 repetition, then this set of RACH resources will be selected for this RA procedure.
4. Reference 
[1] R2-2208995 Summary of [AT119-e][307][RA Part] CP open issues and CR 38.331 (Ericsson)
[2] R2-2207982 Configuration of preambles for feature combination  ZTE Corporation, Sanechips 

5. Annex 
TP for Option 1.1 in Proposal 1
[bookmark: _Hlk142096209]38.331
–	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
    ]],
    [[
    enableRA-PrioritizationForSlicing-r17 BOOLEAN                                                    OPTIONAL, -- Cond RA-PrioSliceAI
    additionalRACH-ConfigList-r17       SetupRelease { AdditionalRACH-ConfigList-r17 }               OPTIONAL, -- Cond SpCellOnly2
    rsrp-ThresholdMsg3-r17              RSRP-Range                                                   OPTIONAL, -- Need R
    numberOfMsg3-RepetitionsList-r17    SEQUENCE (SIZE (4)) OF NumberOfMsg3-Repetitions-r17                  OPTIONAL,  -- Cond Msg3Rep
    mcs-Msg3-Repetitions-r17            SEQUENCE (SIZE (8)) OF INTEGER (0..31)                               OPTIONAL   -- Cond Msg3Rep
    ]]
}

AdditionalRACH-ConfigList-r17 ::=       SEQUENCE (SIZE(1..maxAdditionalRACH-r17)) OF AdditionalRACH-Config-r17

AdditionalRACH-Config-r17 ::=       SEQUENCE {
    rach-ConfigCommon-r17               RACH-ConfigCommon                                                   OPTIONAL,  -- Need R
    msgA-ConfigCommon-r17               MsgA-ConfigCommon-r16                                               OPTIONAL,  -- Need R
    ...
}

NumberOfMsg3-Repetitions-r17::=         ENUMERATED {n1, n2, n3, n4, n7, n8, n12, n16}

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

	BWP-UplinkCommon field descriptions

	additionalRACH-ConfigList
List of feature or feature combination-specific RACH configurations, i.e. the RACH configurations configured in addition to the one configured by rach-ConfigCommon and by msgA-ConfigCommon. The network associates all possible preambles of an additional RACH configuration to one or more feature(s) or feature combination(s). The network does not configure this list to have more than 16 entries. If both rach-ConfigCommon and msgA-ConfigCommon are configured for a specific FeatureCombination, the network always provides them in the same additionalRACH-Config.

	enableRA-PrioritizationForSlicing
Indicates whether or not the ra-PrioritizationForSlicing/ra-PrioritizationForSlicingTwoStep should override the ra-PrioritizationForAccessIdentity. The field is applicable only when the UE is configured by upper layers with both NSAG and Access Identity 1 or 2. If value TRUE is configured, the UE should only apply the ra-PrioritizationForSlicing/ra-PrioritizationForSlicingTwoStep. If value FALSE is configured, the UE should only apply ra-PrioritizationForAccessIdentity. If the field is absent, whether to use ra-PrioritizationForSlicing/ra-PrioritizationForSlicingTwoStep or ra-PrioritizationForAccessIdentity is up to UE implementation.

	mcs-Msg3-Repetitions
Configuration of eight candidate MCS indexes for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. Only the first 4 configured or default MCS indexes are used for PUSCH transmission scheduled by RAR UL grant. This field is only applicable when the UE selects Random Access resources indicating Msg3 repetition in this BWP. If this field is absent when the set(s) of Random Access resources with MSG3 repetition indication are configured in the BWP-UplinkCommon, the UE shall apply the values {0, 1, 2, 3, 4, 5, 6, 7} (see TS 38.214 [19], clause 6.1.4).

	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 DL BWP or for RedCap UEs DL BWPs associated with nonCellDefiningSSB or the RedCap-specific initial downlink BWP.

	numberOfMsg3-RepetitionsList
The number of repetitions for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. This field is only applicable when the UE selects Random Access resources indicating Msg3 repetition in this BWP. If this field is absent when the set(s) of Random Access resources with MSG3 repetition indication are configured in the BWP-UplinkCommon, the UE shall apply the values {n1, n2, n3, n4} (see TS 38.214 [19], clause 6.1.2.1).

	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 or for RedCap UEs DL BWPs associated with nonCellDefiningSSB or the RedCap-specific initial downlink BWP. In a DL BWP other than initial BWP, the network can associate all possible preambles in rach-ConfigCommon to one or more feature(s) or feature combination(s).The network configures rach-ConfigCommon, whenever it configures contention free random access (for reconfiguration with sync or for beam failure recovery). For RedCap-specific initial uplink BWP, rach-ConfigCommon is always configured when msgA-ConfigCommon is configured in this BWP.

	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.

	rsrp-ThresholdMsg3
Threshold used by the UE for determining whether to select resources indicating Msg3 repetition in this BWP, as specified in TS 38.321 [3]. The field is mandatory if both set(s) of Random Access resources with MSG3 repetition indication and set(s) of Random Access resources without MSG3 repetition indication are configured in the BWP. It is absent otherwise.

	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 TS 38.213 [13] clause 8.3 and TS 38.214 [19], 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

	Msg3Rep
	This field is optionally present, Need S, if the set(s) of Random Access resources with MSG3 repetition indication are configured in the BWP-UplinkCommon. It is absent otherwise.

	RA-PrioSliceAI
	The field is optionally present in SIB1, Need R, if both parameters ra-PrioritizationForAccessIdentity and the ra-PrioritizationForSlicing/ra-PrioritizationForSlicingTwoStep are present in SIB1. It is absent otherwise.

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



TP for Option 2 in Proposal 1
TS 38.331
[bookmark: _Toc60777182][bookmark: _Toc139045512]–	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
    ]],
    [[
    enableRA-PrioritizationForSlicing-r17 BOOLEAN                                                    OPTIONAL, -- Cond RA-PrioSliceAI
    additionalRACH-ConfigList-r17       SetupRelease { AdditionalRACH-ConfigList-r17 }               OPTIONAL, -- Cond SpCellOnly2
    rsrp-ThresholdMsg3-r17              RSRP-Range                                                   OPTIONAL, -- Need R
    numberOfMsg3-RepetitionsList-r17    SEQUENCE (SIZE (4)) OF NumberOfMsg3-Repetitions-r17                  OPTIONAL,  -- Cond Msg3Rep
    mcs-Msg3-Repetitions-r17            SEQUENCE (SIZE (8)) OF INTEGER (0..31)                               OPTIONAL   -- Cond Msg3Rep
    ]]
}

AdditionalRACH-ConfigList-r17 ::=       SEQUENCE (SIZE(1..maxAdditionalRACH-r17)) OF AdditionalRACH-Config-r17

AdditionalRACH-Config-r17 ::=       SEQUENCE {
    rach-ConfigCommon-r17               RACH-ConfigCommon                                                   OPTIONAL,  -- Need R
    msgA-ConfigCommon-r17               MsgA-ConfigCommon-r16                                               OPTIONAL,  -- Need R
    ...
}

NumberOfMsg3-Repetitions-r17::=         ENUMERATED {n1, n2, n3, n4, n7, n8, n12, n16}

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

	BWP-UplinkCommon field descriptions

	additionalRACH-ConfigList
List of feature or feature combination-specific RACH configurations, i.e. the RACH configurations configured in addition to the one configured by rach-ConfigCommon and by msgA-ConfigCommon. The network associates all possible preambles of an additional RACH configuration to one or more feature(s) or feature combination(s). The network does not configure this list to have more than 16 entries. If both rach-ConfigCommon and msgA-ConfigCommon are configured for a specific FeatureCombination, the network always provides them in the same additionalRACH-Config.

	enableRA-PrioritizationForSlicing
[bookmark: OLE_LINK5]Indicates whether or not the ra-PrioritizationForSlicing/ra-PrioritizationForSlicingTwoStep should override the ra-PrioritizationForAccessIdentity. The field is applicable only when the UE is configured by upper layers with both NSAG and Access Identity 1 or 2. If value TRUE is configured, the UE should only apply the ra-PrioritizationForSlicing/ra-PrioritizationForSlicingTwoStep. If value FALSE is configured, the UE should only apply ra-PrioritizationForAccessIdentity. If the field is absent, whether to use ra-PrioritizationForSlicing/ra-PrioritizationForSlicingTwoStep or ra-PrioritizationForAccessIdentity is up to UE implementation.

	mcs-Msg3-Repetitions
Configuration of eight candidate MCS indexes for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. Only the first 4 configured or default MCS indexes are used for PUSCH transmission scheduled by RAR UL grant. This field is only applicable when the UE selects Random Access resources indicating Msg3 repetition in this BWP. If this field is absent when the set(s) of Random Access resources with MSG3 repetition indication are configured in the BWP-UplinkCommon, the UE shall apply the values {0, 1, 2, 3, 4, 5, 6, 7} (see TS 38.214 [19], clause 6.1.4).

	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 DL BWP or for RedCap UEs DL BWPs associated with nonCellDefiningSSB or the RedCap-specific initial downlink BWP.

	numberOfMsg3-RepetitionsList
The number of repetitions for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. This field is only applicable when the UE selects Random Access resources indicating Msg3 repetition in this BWP. If this field is absent when the set(s) of Random Access resources with MSG3 repetition indication are configured in the BWP-UplinkCommon, the UE shall apply the values {n1, n2, n3, n4} (see TS 38.214 [19], clause 6.1.2.1).

	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 or for RedCap UEs DL BWPs associated with nonCellDefiningSSB or the RedCap-specific initial downlink BWP. The network configures rach-ConfigCommon, whenever it configures contention free random access (for reconfiguration with sync or for beam failure recovery). For RedCap-specific initial uplink BWP, rach-ConfigCommon is always configured when msgA-ConfigCommon is configured in this BWP.

	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.

	rsrp-ThresholdMsg3
Threshold used by the UE for determining whether to select resources indicating Msg3 repetition in this BWP, as specified in TS 38.321 [3]. The field is mandatory if both set(s) of Random Access resources with MSG3 repetition indication and set(s) of Random Access resources without MSG3 repetition indication are configured in the BWP. It is absent otherwise.

	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 TS 38.213 [13] clause 8.3 and TS 38.214 [19], 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

	Msg3Rep
	This field is optionally mandatory present, Need RS, if the set(s) of Random Access resources with MSG3 repetition indication are configured in the BWP-UplinkCommon. It is absent otherwise.

	RA-PrioSliceAI
	The field is optionally present in SIB1, Need R, if both parameters ra-PrioritizationForAccessIdentity and the ra-PrioritizationForSlicing/ra-PrioritizationForSlicingTwoStep are present in SIB1. It is absent otherwise.

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



TS 38.321
5.1.1b	Selection of the set of Random Access resources for the Random Access procedure
The MAC entity shall:
1>	if the BWP selected for Random Access procedure is configured with both set(s) of Random Access resources with msg3-Repetitions set to true and set(s) of Random Access resources without msg3-Repetitions set to true and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg3; or
1>	if the BWP selected for Random Access procedure is only configured with the set(s) of Random Access resources with msg3-Repetitions set to true:
2>	assume Msg3 repetition is applicable for the current Random Access procedure.
1>	else:
2>	assume Msg3 repetition is not applicable for the current Random Access procedure.
NOTE 1:	Void.

TP for Proposal 2
TS 38.321
[bookmark: _Toc83661025]5.1.1b	Selection of the set of Random Access resources for the Random Access procedure
The MAC entity shall:
1>	if the BWP selected for Random Access procedure is configured with both set(s) of Random Access resources with msg3-Repetitions set to true and set(s) of Random Access resources without msg3-Repetitions set to true and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg3; or
1>	if the BWP selected for Random Access procedure is only configured with the set(s) of Random Access resources with msg3-Repetitions set to true:
2>	assume Msg3 repetition is applicable for the current Random Access procedure.
1>	else:
2>	assume Msg3 repetition is not applicable for the current Random Access procedure.
NOTE 1:	Void.
1>	if neither contention-free Random Access Resources nor Random Access Resources for SI request have been provided for this Random Access procedure and one or more of the features including RedCap and/or Slicing and/or SDT and/or MSG3 repetition is applicable for this Random Access procedure:
NOTE 2: The applicability of SDT is determined by MAC entity according to clause 5.27. The applicability of NSAG-ID is determined by upper layers when the Random Access procedure is initiated. The applicability of RedCap is also determined by upper layers when Random Access procedure is initiated and it is applicable to the Random Access procedures initiated by PDCCH orders and any Random Access procedure initiated by the MAC entity.
2>	if none of the sets of Random Access resources are available for any feature applicable to the current Random Access procedure (as specified in clause 5.1.1c):
3>	select the set(s) of Random Access resources that are not associated with any feature indication (as specified in clause 5.1.1c) for this Random Access procedure.
2>	else if there is one set of Random Access resources available which can be used for indicating all features triggering this Random Access procedure:
3>	select this set of Random Access resources for this Random Access procedure.
2>	else (i.e. there are one or more sets of Random Access resources available that are configured with indication(s) for a subset of all features triggering this Random Access procedure):
3>	select a set of Random Access resources from the available set(s) of Random Access resources based on the priority order indicated by upper layers as specified in clause 5.1.1d for this Random Access Procedure.
1>	else if contention-free Random Access Resources have been provided for this Random Access procedure and RedCap is applicable for the current Random Access procedure and there is one set of Random Access resources available that is only configured with RedCap indication:
2>	select this set of Random Access resources for this Random Access procedure.
1>	else if contention-free Random Access Resources have been provided for this Random Access procedure and the BWP selected for Random Access procedure is only configured with the set(s) of Random Access resources with msg3-Repetitions set to true:
2>	select this set of Random Access resources for this Random Access procedure.
1>	else:
2>	select the set of Random Access resources that are not associated with any feature indication (as specified in clause 5.1.1c) for the current Random Access procedure.
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