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1 Introduction
This document discusses clarification on remaining RIL issues on eRedcap and solution details including required TP to TS 38.331 are also presented.
2 Discussion
2.1 RIL V179

The intention of V179 [1] is to capture the missing case that the featureCombinationPreamblesList-r17 should be mandatory present in order to separate the configurations of eRedCap and RedCap UEs when included in initialUplinkBWP-RedCap: this field is mandatory present with two FeatureCombinationPreambles list entries: one list entry indicating only redcap and the other list entry indicating only eRedCap. That is true. However, we think there is still something we need to think further.
When looking back to the latest specification TS 38.331-i00:
	Conditional Presence
	Explanation

	AdditionalRACH
	The field is mandatory present if the RACH-ConfigCommon is included in an AdditionalRACH-Config. When included in initialUplinkBWP-RedCap to indicate other feature(s) than redcap and eRedCap, this field is mandatory present with at least FeatureCombinationPreambles list entries: the list entry/entries indicating only redcap or eRedCap and the other(s) indicating both redcap or eRedCap and one or multiple other feature(s) (e.g., smallData, nsag or msg3-Repetitions).

Otherwise, it is optional, Need R.


It actually captures 2cases to indicated other feature(s) than redcap and eRedCap:

· Case1: to indicate other feature(s) than redcap and eRedCap for configurations of RedCap:
Redcap;

Redcap + feature X,

· Case2: to indicate other feature(s) than redcap and eRedCap for configurations of eRedCap:
eRedcap;

eRedcap + feature X,

Case1 is to reflect the agreement form RAN2#119 e-meeting that RAN2 thought the featureCombinationPreamblesList field should be mandatory in the RACH configurations in initialUplinkBWP-RedCap to indicate the associated feature combination explicitly, even when the rach-ConfigCommon (i.e. not included in additionalRACH-ConfigList) is implicitly only be used for RedCap. That is the reason why featureCombinationPreamblesList-r17 of both two kinds of RACH-ConfigCommon is mandatory present (one is for Redcap only, the other is for Redcap + feature X) for a “Redcap” UE. The benefit is that RedCap UEs select this “set of random access resources only for RedCap” to avoid the case that there is no available set of random access resources that can be selected when other sets of random access resources are not applicable for the triggered RACH procedure.
For a “eRedcap” UE, we think the same rule should be applied. The featureCombinationPreamblesList field should also be mandatory in the RACH configurations in initialUplinkBWP-RedCap to indicate the associated feature combination explicitly: To indicate other feature(s) than redcap and eRedCap for configurations of eRedCap, the featureCombinationPreamblesList-r17 of 2 kinds of RACH-ConfigCommon is mandatory present (one is for eRedcap only, the other is for eRedcap + feature X).

In order to separate the configurations of eRedCap and RedCap UEs, the NW can be configured the following configuration combinations: 
· Case3: both case1 and case2 are configured:

Redcap,
Redcap + feature X,
eRedcap, 
eRedcap + feature X
· Case4: case1 combines eRedcap 
Redcap, 
Redcap + feature X, 
eRedcap
Case5: case2 combines Redcap 
eRedcap; 
eRedcap + feature X, 
Redcap.

Note that (Redcap, eRedcap + feature X) or (eRedcap, Redcap + feature X) are not valid configurations.

However, the current spec is not sufficient to capture this. So, we have separated paragraphs to avoid the confusion. And a TP is provided in Annex A.
Proposal 1: To adopt TP provided in Annex A to solve RIL V179. 
2.2 RIL X110
And the following is achieved for X110 in last meeting:

	R2-2400323
[X110] Clarification on eRedcap MsgA PUSCH and proposed TP to RRC
Xiaomi Communications
discussion

R2-2400599
[H742] [X110] Discussion on the restriction of using 2-step RACH for eRedCap UE
Huawei, HiSilicon
discussion
Rel-18
NR_redcap_enh-Core

-
Nokia thinks that we can capture this as UE behaviour, i.e. as Xiaomi proposes. Vivo agrees. LG prefers UE behaviour but want to polish the wording suggested by Xiaomi, namely by not mentioning group A/B.
· The direction suggested by X110 is agreed, but we will polish wording when implementing in the spec


And the following is captured for X110 in [2]:

	nrofPRBs-PerMsgA-PO

Number of PRBs per PUSCH occasion (see TS 38.213 [13], clause 8.1A). An eRedcap UE ignores the PRACH and PUSCH resource parameters (for preambles group A and B, or only group B as specified in TS 38.321 [3]) for transmission of MsgA in 2-step random access type procedure if configured number of PRBs per corresponding PUSCH resources is larger than the maximum number of PRBs that can be scheduled per slot or per hop.


However, if we do not mention Group A/B in field description, it is not clear how the corresponding PRACH resource will be ignored based on the current spec in MAC. Because MAC only specifies how UE chooses Group A or Group B. We think it is better to clarify this in RRC. We are ok to adopt the rapporteur’s suggestion:

“An eRedcap UE ignores the PRACH and PUSCH resource parameters for transmission of MsgA in 2-step random access type procedure if the configured number of PRBs per PUSCH occasion for Preambles group A is larger than the maximum number of PRBs that can be configured per slot or per hop. If the configured number of PRBs per PUSCH occasion for Preambles group B is larger than the maximum number of PRBs that can be configured per slot or per hop, eRedCap UE considers that Preambles group B is not configured.”
Hence, we propose:
Proposal 2: To adopt TP provided in Annex B to solve RIL X110.
3 Conclusions

Based on the discussion, our proposals are provided as follows: 
Proposal 1 Proposal 1: To adopt TP provided in Annex A to solve RIL V179. 
Proposal 2 Proposal 2: To adopt TP provided in Annex B to solve RIL X110.
4 References

[1]  R2-2401482
[V179] Discussion on the missing case for only RedCap and only eRedCap
vivo, Guangdong Genius
discussion;
[2] R2-2401889 - Miscellaneous corrections for eRedCap.
5 Annex A for [V179] and proposed TP to RRC:

6.3.2
Radio resource control information elements

- RACH-ConfigCommon
	Conditional Presence
	Explanation

	AdditionalRACH
	The field is mandatory present if the RACH-ConfigCommon is included in an AdditionalRACH-Config. 
For configurations of RedCap, when included in initialUplinkBWP-RedCap to indicate other feature(s) than redcap and eRedCap, this field is mandatory present with at least FeatureCombinationPreambles list entries: the list entry/entries indicating only redcap and the other(s) indicating both redcap and one or multiple other feature(s) (e.g., smallData, nsag or msg3-Repetitions).
For configurations of eRedCap, when included in initialUplinkBWP-RedCap to indicate other feature(s) than redcap and eRedCap, this field is mandatory present with at least FeatureCombinationPreambles list entries: the list entry/entries indicating only eRedCap and the other(s) indicating both eRedCap and one or multiple other feature(s) (e.g., smallData, nsag or msg3-Repetitions).
When included in initialUplinkBWP-RedCap (to separate the configurations of eRedCap and RedCap UEs), this field is mandatory present with two FeatureCombinationPreambles list entries: one list entry indicating only redcap and the other list entry indicating only eRedCap.
Otherwise, it is optional, Need R.

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

	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 rach-ConfigCommon in initialUplinkBWP if supplementaryUplink is configured in ServingCellConfigCommonSIB or if supplementaryUplinkConfig is configured in ServingCellConfigCommon; otherwise, the field is absent. This field is not configured in additionalRACH-Config.


6 Annex B for [X110] and proposed TP to RRC:
Start of change

6.3.2
Radio resource control information elements
-   MsgA-PUSCH-Config
The IE MsgA-PUSCH-Config is used to specify the PUSCH allocation for MsgA in 2-step random access type procedure.

MsgA-PUSCH-Config information element

-- ASN1START

-- TAG-MSGA-PUSCH-CONFIG-START

MsgA-PUSCH-Config-r16 ::=                      SEQUENCE {

    msgA-PUSCH-ResourceGroupA-r16                  MsgA-PUSCH-Resource-r16                                       OPTIONAL, -- Cond InitialBWPConfig

    msgA-PUSCH-ResourceGroupB-r16                  MsgA-PUSCH-Resource-r16                                       OPTIONAL, -- Cond GroupBConfigured

    msgA-TransformPrecoder-r16                    ENUMERATED {enabled, disabled}                                 OPTIONAL, -- Need R

    msgA-DataScramblingIndex-r16                   INTEGER (0..1023)                                             OPTIONAL, -- Need S

    msgA-DeltaPreamble-r16                         INTEGER (-1..6)                                               OPTIONAL  -- Need R

}

MsgA-PUSCH-Resource-r16 ::=                    SEQUENCE {

    msgA-MCS-r16                                   INTEGER (0..15),

    nrofSlotsMsgA-PUSCH-r16                        INTEGER (1..4),

    nrofMsgA-PO-PerSlot-r16                        ENUMERATED {one, two, three, six},

    msgA-PUSCH-TimeDomainOffset-r16                INTEGER (1..32),

    msgA-PUSCH-TimeDomainAllocation-r16            INTEGER (1..maxNrofUL-Allocations)                            OPTIONAL, -- Need S

    startSymbolAndLengthMsgA-PO-r16                INTEGER (0..127)                                              OPTIONAL, -- Need S

    mappingTypeMsgA-PUSCH-r16                      ENUMERATED {typeA, typeB}                                     OPTIONAL, -- Need S

    guardPeriodMsgA-PUSCH-r16                      INTEGER (0..3)                                                OPTIONAL, -- Need R

    guardBandMsgA-PUSCH-r16                        INTEGER (0..1),

    frequencyStartMsgA-PUSCH-r16                   INTEGER (0..maxNrofPhysicalResourceBlocks-1),

    nrofPRBs-PerMsgA-PO-r16                        INTEGER (1..32),

    nrofMsgA-PO-FDM-r16                            ENUMERATED {one, two, four, eight},

    msgA-IntraSlotFrequencyHopping-r16             ENUMERATED {enabled}                                          OPTIONAL, -- Need R

    msgA-HoppingBits-r16                           BIT STRING (SIZE(2))                                          OPTIONAL, -- Cond FreqHopConfigured

    msgA-DMRS-Config-r16                           MsgA-DMRS-Config-r16,

    nrofDMRS-Sequences-r16                         INTEGER (1..2),

    msgA-Alpha-r16                                 ENUMERATED {alpha0, alpha04, alpha05, alpha06,

                                                               alpha07, alpha08, alpha09, alpha1}                OPTIONAL, -- Need S

    interlaceIndexFirstPO-MsgA-PUSCH-r16           INTEGER (1..10)                                               OPTIONAL, -- Need R

    nrofInterlacesPerMsgA-PO-r16                   INTEGER (1..10)                                               OPTIONAL, -- Need R

    ...

}

MsgA-DMRS-Config-r16 ::=                       SEQUENCE {

    msgA-DMRS-AdditionalPosition-r16               ENUMERATED {pos0, pos1, pos3}                                 OPTIONAL, -- Need S

    msgA-MaxLength-r16                             ENUMERATED {len2}                                             OPTIONAL, -- Need S

    msgA-PUSCH-DMRS-CDM-Group-r16                  INTEGER (0..1)                                                OPTIONAL, -- Need S

    msgA-PUSCH-NrofPorts-r16                       INTEGER (0..1)                                                OPTIONAL, -- Need S

    msgA-ScramblingID0-r16                         INTEGER (0..65535)                                            OPTIONAL, -- Need S

    msgA-ScramblingID1-r16                         INTEGER (0..65535)                                            OPTIONAL  -- Need S

}

-- TAG-MSGA-PUSCH-CONFIG-STOP

-- ASN1STOP

	MsgA-PUSCH-Config field descriptions 

	msgA-DataScramblingIndex

Identifier used to initiate data scrambling (c_init) for msgA PUSCH. If the field is absent the UE applies the value Physical cell ID (physCellID).

	msgA-DeltaPreamble

Power offset of msgA PUSCH relative to the preamble received target power. Actual value = field value * 2 [dB] (see TS 38.213 [13], clause 7.1).

	msgA-PUSCH-ResourceGroupA

MsgA PUSCH resources that the UE shall use when performing MsgA transmission using preambles group A. If field is not configured for the selected UL BWP, the UE shall use the MsgA PUSCH configuration for group A of initial UL BWP or (e)RedCap-specific initial UL BWP (if configured) for (e)RedCap UEs.

	msgA-PUSCH-ResourceGroupB

MsgA PUSCH resources that the UE shall use when performing MsgA transmission using preambles group B.

	msgA-TransformPrecoder

Enables or disables the transform precoder for MsgA transmission (see clause 6.1.3 of TS 38.214 [19]).


	MsgA-PUSCH-Resource field descriptions 

	guardBandMsgA-PUSCH

PRB-level guard band between FDMed PUSCH occasions (see TS 38.213 [13], clause 8.1A). If interlaced PUSCH is configured, value 0 is applied.

	guardPeriodMsgA-PUSCH

Guard period between PUSCH occasions in the unit of symbols (see TS 38.213 [13], clause 8.1A).

	frequencyStartMsgA-PUSCH

Offset of lowest PUSCH occasion in frequency domain with respect to PRB 0 (see TS 38.213 [13], clause 8.1A).

	interlaceIndexFirstPO-MsgA-PUSCH

Interlace index of the first PUSCH occasion in frequency domain if interlaced PUSCH is configured. For 30kHz SCS only the integers 1, 2, 3, 4, 5 are applicable (see TS 38.213 [13], clause 8.1A).

	mappingTypeMsgA-PUSCH

PUSCH mapping type A or B. If the field is absent, the UE shall use the parameter msgA-PUSCH-TimeDomainAllocation (see TS 38.213 [13], clause 8.1A).

	msgA-Alpha

Dedicated alpha value for MsgA PUSCH. If the field is absent, the UE shall use the value of msg3-Alpha if configured, else UE applies value 1 (see TS 38.213 [13], clause 7.1.1).

	msgA-DMRS-Config

DMRS configuration for msgA PUSCH (see TS 38.213 [13], clause 8.1A and TS 38.214 [19] clause 6.2.2).

	msgA-HoppingBits

Value of hopping bits to indicate which frequency offset to be used for second hop. See Table 8.3-1 in TS 38.213 [13].

	msgA-IntraSlotFrequencyHopping

Intra-slot frequency hopping per PUSCH occasion (see TS 38.213 [13], clause 8.1A).

	msgA-MCS

Indicates the MCS index for msgA PUSCH from the Table 6.1.4.1-1 for DFT-s-OFDM and Table 5.1.3.1-1 for CP-OFDM in TS 38.214 [19].

	msgA-PUSCH-TimeDomainAllocation

Indicates a combination of start symbol and length and PUSCH mapping type from the TDRA table (PUSCH-TimeDomainResourceAllocationList if provided in PUSCH-ConfigCommon, or else the default Table 6.1.2.1.1-2 in 38.214 [19] is used if pusch-TimeDomainAllocationList is not provided in PUSCH-ConfigCommon). The parameter K2 in the table is not used for msgA PUSCH. The network configures one of msgA-PUSCH-TimeDomainAllocation and startSymbolAndLengthMsgA-PO, but not both. If the field is absent, the UE shall use the value of startSymbolAndLenghtMsgA-PO.

	msgA-PUSCH-TimeDomainOffset

A single time offset with respect to the start of each PRACH slot (with at least one valid RO), counted as the number of slots (based on the numerology of active UL BWP). See TS 38.213 [13], clause 8.1A.

	nrofDMRS-Sequences

Number of DMRS sequences for MsgA PUSCH for CP-OFDM. In case of single PUSCH configuration or if the DMRS symbols of multiple configurations are not overlapped, if the DMRS resources configured in one PUSCH occasion is no larger than 8 (for len2) or 4 (for len1), then only DMRS port is configured.

	nrofInterlacesPerMsgA-PO

Number of consecutive interlaces per PUSCH occasion if interlaced PUSCH is configured. For 30kHz SCS only the integers 1, 2, 3, 4, 5 are applicable (see TS 38.213 [13], clause 8.1A).

	nrofMsgA-PO-FDM

The number of msgA PUSCH occasions FDMed in one time instance (see TS 38.213 [13], clause 8.1A).

	nrofMsgA-PO-PerSlot

Number of time domain PUSCH occasions in each slot. PUSCH occasions including guard period are contiguous in time domain within a slot (see TS 38.213 [13], clause 8.1A).

	nrofPRBs-PerMsgA-PO

Number of PRBs per PUSCH occasion (see TS 38.213 [13], clause 8.1A). An eRedcap UE ignores the PRACH and PUSCH resource parameters for transmission of MsgA in 2-step random access type procedure if the configured number of PRBs per PUSCH occasion for Preambles group A is larger than the maximum number of PRBs that can be configured per slot or per hop. If the configured number of PRBs per PUSCH occasion for Preambles group B is larger than the maximum number of PRBs that can be configured per slot or per hop, eRedCap UE considers that Preambles group B is not configured.

	nrofSlotsMsgA-PUSCH

Number of slots (in active UL BWP numerology) containing one or multiple PUSCH occasions, each slot has the same time domain resource allocation (see TS 38.213 [13], clause 8.1A).

	startSymbolAndLengthMsgA-PO

An index giving valid combinations of start symbol, length and mapping type as start and length indicator (SLIV) for the first msgA PUSCH occasion, for RRC_CONNECTED UEs in non-initial BWP as described in TS 38.214 [19] clause 6.1.2. The network configures the field so that the allocation does not cross the slot boundary. The number of occupied symbols excludes the guard period. If the field is absent, the UE shall use the value in msgA-PUSCH-TimeDomainAllocation (see TS 38.213 [13], clause 8.1A). The network configures one of msgA-PUSCH-TimeDomainAllocation and startSymbolAndLengthMsgA-PO, but not both. If the field is absent, the UE shall use the value of msgA-PUSCH-TimeDomainAllocation.


	MsgA-DMRS-Config field descriptions 

	msgA-DMRS-AdditionalPosition

Indicates the position for additional DM-RS. If the field is absent, the UE applies value pos2.

	msgA-MaxLength

indicates single-symbol or double-symbol DMRS. If the field is absent, the UE applies value len1.

	msgA-PUSCH-DMRS-CDM-Group

1-bit indication of indices of CDM group(s). If the field is absent, then both CDM groups are used.

	msgA-PUSCH-NrofPorts

0 indicates 1 port per CDM group, 1 indicates 2 ports per CDM group. If the field is absent then 4 ports per CDM group are used (see TS 38.213 [13], clause 8.1A).

	msgA-ScramblingID0

UL DMRS scrambling initialization for CP-OFDM. If the field is absent the UE applies the value Physical cell ID (physCellID).

	msgA-ScramblingID1

UL DMRS scrambling initialization for CP-OFDM. If the field is absent the UE applies the value Physical cell ID (physCellID).


	Conditional Presence
	Explanation

	FreqHopConfigured
	This field is mandatory present when the field msgA-IntraSlotFrequencyHopping is configured. Otherwise, the field is absent.

	GroupBConfigured
	The field is mandatory present if groupB-ConfiguredTwoStepRA is configured in RACH-ConfigCommonTwoStepRA, otherwise the field is absent.

	InitialBWPConfig
	The field is mandatory present when MsgA-ConfigCommon is configured for the initial uplink BWP, or when MsgA-ConfigCommon is configured for a non-initial uplink BWP and MsgA-ConfigCommon is not configured for the initial uplink BWP, otherwise the field is optionally present, Need S.


End of change
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