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1. Introduction
During the last RAN2 #117-e meeting [1], issues related to slice group specific RACH were discussed, following agreements were achieved:
11: RAN sharing can be supported for slice based cell reselection and RACH by  network implementation (e.g. dedicated priorities in RRCRelease). We don't define PLMN-specific reselection priorities or RACH configuration. FFS if we need something extra in RACH (may not be critical to WI completion).
2. RAN2 confirms that RA prioritization and RA partitioning work independently. Can discuss in the next meeting if this requires some configuration changes.
10. The maximum number of RA-prioritization configurations (i.e. maxSliceInfo-r17) is decided in the next meeting.
[bookmark: _Hlk100934499][bookmark: _Hlk97047903]5-1. In the case that slice-specific RA fallback is from 2-step slice-specific RA to 4-step slice-specific RA and 2-step slice-specific RA is configured with preambles group B, RA preambles group B should be configured for 4-step slice-specific RA (can be revisited in the common session if this is incompatible with the common RACH decisions).
5-2. In the case that slice-specific RA fallback is from 2-step slice-specific RA to 4-step common RA and 2-step slice-specific RA is configured with preambles group B, RA preambles group B should be configured for 4-step common RA (can be revisited in the common session if this is incompatible with the common RACH decisions).

In this contribution, the discussion is mainly about the remaining issues of slice group specific RACH.
2. Discussion
2.1 RAN sharing
For the existing working mechanism of RAN sharing, all the shared PLMNs may decide the RACH resources in SIB which is common for all UEs connecting to the current RAN. Hence, we propose that there is no need to introduce PLMN specific RACH configuration in Rel-17. One possible way is via network implementation, i.e., all the shared PLMNs use the same configuration of slice groups.
Proposal 1: No need to introduce PLMN specific RACH configuration in Rel-17.

2.2 The number of slice groups
In the latest TS 38.331, the exact value of maxSliceInfo-r17 is FFS. In SA2 LS [2], SA2 confirms that the mapping of slice to the slice group is per TA, so we think the number can be small, e.g. 8 or 16, 8 is more preferred. 
Proposal 2: It is proposed that the value of maxSliceInfo-r17 could be 8 or 16, 8 is more preferred.

2.3 The details of RA prioritization and RA partitioning
RAN2 recently confirmed that RA prioritization and RA partitioning can work independently. From our understanding, it means that one certain slice group ID could associate with either RA prioritization or RA partition separately. Hence, if a slice group is only configured with slice specific RA prioritization and it is not configured with any RA partition, it will use common RACH resources.
Proposal 3: When RA partition and RA prioritization work independently, if a slice group is only configured with slice specific RA prioritization, it will use common RACH resources.

2.4 Discussion on RIL X802
In the ASN1 review, X802 was raised.
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In the current TS 38.331, the “ra-PrioritizationForSlicing-r17” for priority related parameter of slice group is configured in “RACH-ConfigCommon IE”. And the “AdditionalRACH-ConfigCommon-r17” for RA partition is also configured in “RACH-ConfigCommon IE” as shown below.
RACH-ConfigCommon information element
-- ASN1START
-- TAG-RACH-CONFIGCOMMON-START

RACH-ConfigCommon ::=               SEQUENCE {
	[[
    ra-PrioritizationForSlicing-r17         RA-PrioritizationForSlicing-r17                          OPTIONAL,   -- Cond InitialBWP-Only
    featureCombinationPreambles-r17 SEQUENCE (SIZE(1..maxFeatureCombPreambles-FFS-r17)) OF FeatureCombinationPreambles-r17 OPTIONAL -- Need R
    ]]
-- Editor’s Note: FFS where to implement CE-specific RACH-related parameters, e.g. numberOfMsg3Repetitions, mcs-Msg3Repetition, is pending to RA partitioning conclusion on the structure
}

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

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

[bookmark: _Hlk101727631]Considering the structure of ASN.1, there may be cases that RA partitions for legacy 4-step RA (i.e. RACH-ConfigCommon), and for Rel-17 feature/feature combination (i.e. AdditionalRACH-ConfigCommon-r17 - rach-ConfigCommon) RA are both configured with the same or different “ra-PrioritizationForSlicing-r17” for Rel-17. In this case, it should be clarified which “ra-PrioritizationForSlicing-r17” the UE should use. In our view, it is clear to only configure “ra-PrioritizationForSlicing-r17” in RACH-ConfigCommon for leagcy.
Proposal 4: When RA partitions for legacy 4-step RA and for R17 feature/feature combination are both configured with “ra-PrioritizationForSlicing-r17”, it is clear to only configure “ra-PrioritizationForSlicing-r17” in RACH-ConfigCommon for legacy.

2.5 Discussion on RA type fallback
In the last RAN2 meeting, the common session has reached some agreements [1]. 
1. UE can be configured to switch from 2-step feature (combination) specific RA to 4-step feature (combination) specific RA (if configured) of the same feature (combination) after N 2-step feature (combination) specific RA attempts (like in legacy fallback from common 2-step RACH to common 4-step RACH after msgA-TransMax common 2-step RACH attempts).
2. Fallback from 2-step feature (combination) specific RA to 4-step common RA (I.e. if 4-step feature (combination) specific RA of the same feature (combination) is not configured) after N 2-step feature (combination) specific attempts (like in legacy fallback from common 2-step RACH to common 4-step RACH after msgA-TransMax common 2-step RACH attempts) is NOT supported.

Based on above, we have the following proposal.
Proposal 5: In the case that slice-specific RA fallback is from 2-step slice-specific RA to 4-step slice-specific RA and 2-step slice-specific RA is configured with preambles group B, RA preambles group B should be configured for 4-step slice-specific RA.
3. Conclusion
In this contribution, we discuss some issues on slice group specific RACH. It is proposed:
Proposal 1: No need to introduce PLMN specific RACH configuration in Rel-17.
Proposal 2: It is proposed that the value of maxSliceInfo-r17 could be 8 or 16, 8 is more preferred.
Proposal 3: When RA partition and RA prioritization work independently, if a slice group is only configured with slice specific RA prioritization, it will use common RACH resources.
Proposal 4: When RA partitions for legacy 4-step RA and for R17 feature/feature combination are both configured with “ra-PrioritizationForSlicing-r17”, it is clear to only configure “ra-PrioritizationForSlicing-r17” in RACH-ConfigCommon.
Proposal 5: In the case that slice-specific RA fallback is from 2-step slice-specific RA to 4-step slice-specific RA and 2-step slice-specific RA is configured with preambles group B, RA preambles group B should be configured for 4-step slice-specific RA.

Regarding the specification impacts, we provide TPs for P2, P3, and P5 in section 5. For P1, we observe no specification impacts. For P4, we think it is just network implementation.
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5. TPs
5.1 TP for proposal 2 (for TS 38.331)
maxSliceInfo-r17                        INTEGER ::= 8       -- Maximum number of slice groups. FFS on the exact value

5.2 TP for proposal 3 (for TS 38.321)
[bookmark: _Toc37296176][bookmark: _Toc46490302][bookmark: _Toc52751997][bookmark: _Toc52796459][bookmark: _Toc100871966]5.1.1a	Initialization of variables specific to Random Access type
The MAC entity shall:
1>	if RA_TYPE is set to 2-stepRA:
2>	set PREAMBLE_POWER_RAMPING_STEP to msgA-PreamblePowerRampingStep;
2>	set SCALING_FACTOR_BI to 1;
2>	apply preambleTransMax included in the RACH-ConfigGenericTwoStepRA;
2>	if the Random Access procedure was initiated for reconfiguration with sync or for SCG activation; and
2>	if cfra-TwoStep is configured for the selected carrier:
3>	if msgA-TransMax is configured in the cfra-TwoStep:
4>	apply msgA-TransMax configured in the cfra-TwoStep.
2>	else if msgA-TransMax is included in the RACH-ConfigCommonTwoStepRA:
3>	apply msgA-TransMax included in the RACH-ConfigCommonTwoStepRA.
2>	if the Random Access procedure was initiated for SpCell beam failure recovery (as specified in clause 5.17); and
2>	if beamFailureRecoveryConfig is configured for the active UL BWP of the selected carrier; and
2>	if ra-PrioritizationTwoStep is configured in the beamFailureRecoveryConfig:
3>	set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority included in the ra-PrioritizationTwoStep in beamFailureRecoveryConfig;
3>	if scalingFactorBI is configured in the ra-PrioritizationTwoStep in beamFailureRecoveryConfig:
4>	set SCALING_FACTOR_BI to the scalingFactorBI.
2>	else if the Random Access procedure was initiated for reconfiguration with sync or for SCG activation; and
2>	if rach-ConfigDedicated is configured for the selected carrier; and
2>	if ra-PrioritizationTwoStep is configured in the rach-ConfigDedicated:
3>	set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority included in the ra-PrioritizationTwoStep in rach-ConfigDedicated;
3>	if scalingFactorBI is configured in ra-PrioritizationTwoStep in the rach-ConfigDedicated:
4>	set SCALING_FACTOR_BI to the scalingFactorBI.
2>	else if both ra-PrioritizationForSlicingTwoStep for a slice group identity and ra-PrioritizationForAccessIdentityTwoStep are configured for the selected carrier; and
2>	if the MAC entity is provided by upper layers with both this slice group identity and Access Identity 1 or 2; and
2>	if for at least one of these Access Identities the corresponding bit in the ra-PrioritizationForAI is set to one:
3>	if enableRA-PrioritizationForSlicing in BWP-UplinkCommon is set to true:
4>	if powerRampingStepHighPriority is configured in the ra-PrioritizationForSlicingTwoStep for this slice group identity:
5>	set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority.
4>	if scalingFactorBI is configured in the ra-PrioritizationForSlicingTwoStep for this slice group identity:
5>	set SCALING_FACTOR_BI to the scalingFactorBI.
3>	else:
4>	if powerRampingStepHighPriority is configured in the ra-PrioritizationForAccessIdentityTwoStep:
5>	set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority.
4>	if scalingFactorBI is configured in the ra-PrioritizationForAccessIdentityTwoStep:
5>	set SCALING_FACTOR_BI to the scalingFactorBI.
2>	else if ra-PrioritizationForSlicingTwoStep for a slice group identity is configured for the selected carrier; and
2>	if the MAC entity is provided by upper layers with this slice group identity:
3>	if powerRampingStepHighPriority is configured in the ra-PrioritizationForSlicingTwoStep for this slice group identity:
4>	set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority.
3>	if scalingFactorBI is configured in the ra-PrioritizationForSlicingTwoStep for this slice group identity:
4>	set SCALING_FACTOR_BI to the scalingFactorBI.
2>	else if ra-PrioritizationForAccessIdentityTwoStep is configured for the selected carrier; and
2>	if the MAC entity is provided by upper layers with Access Identity 1 or 2; and
2>	if for at least one of these Access Identities the corresponding bit in the ra-PrioritizationForAI is set to one:
3>	if powerRampingStepHighPriority is configured in the ra-PrioritizationForAccessIdentityTwoStep:
4>	set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority.
3>	if scalingFactorBI is configured in the ra-PrioritizationForAccessIdentityTwoStep:
4>	set SCALING_FACTOR_BI to the scalingFactorBI.
2>	set MSGA_PREAMBLE_POWER_RAMPING_STEP to PREAMBLE_POWER_RAMPING_STEP.
1>	else (i.e. RA_TYPE is set to 4-stepRA):
2>	set PREAMBLE_POWER_RAMPING_STEP to powerRampingStep;
2>	set SCALING_FACTOR_BI to 1;
[bookmark: _Hlk32509004]2>	set preambleTransMax to preambleTransMax included in the RACH-ConfigGeneric;
2>	if the Random Access procedure was initiated for SpCell beam failure recovery (as specified in clause 5.17); and
2>	if beamFailureRecoveryConfig is configured for the active UL BWP of the selected carrier:
3>	start the beamFailureRecoveryTimer, if configured;
3>	apply the parameters powerRampingStep, preambleReceivedTargetPower, and preambleTransMax configured in the beamFailureRecoveryConfig.
2>	if the Random Access procedure was initiated for beam failure recovery (as specified in clause 5.17); and
2>	if beamFailureRecoveryConfig is configured for the active UL BWP of the selected carrier; and
2>	if ra-Prioritization is configured in the beamFailureRecoveryConfig:
3>	set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority included in the ra-Prioritization in beamFailureRecoveryConfig;
3>	if scalingFactorBI is configured in ra-Prioritization in the beamFailureRecoveryConfig:
4>	set SCALING_FACTOR_BI to the scalingFactorBI.
2>	else if the Random Access procedure was initiated for reconfiguration with sync or for SCG activation; and
2>	if rach-ConfigDedicated is configured for the selected carrier; and
2>	if ra-Prioritization is configured in the rach-ConfigDedicated:
3>	set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority included in the ra-Prioritization in rach-ConfigDedicated;
3>	if scalingFactorBI is configured in ra-Prioritization in the rach-ConfigDedicated:
4>	set SCALING_FACTOR_BI to the scalingFactorBI.
2>	else if both ra-PrioritizationForSlicing for a slice group identity and ra-PrioritizationForAccessIdentity are configured for the selected carrier; and
2>	if the MAC entity is provided by upper layers with both this slice group identity and Access Identity 1 or 2; and
2>	if for at least one of these Access Identities the corresponding bit in the ra-PrioritizationForAI is set to one:
3>	if enableRA-PrioritizationForSlicing in BWP-UplinkCommon is set to true:
4>	if powerRampingStepHighPriority is configured in the ra-PrioritizationForSlicing for this slice group identity:
5>	set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority.
4>	if scalingFactorBI is configured in the ra-PrioritizationForSlicing for this slice group identity:
5>	set SCALING_FACTOR_BI to the scalingFactorBI.
3>	else:
4>	if powerRampingStepHighPriority is configured in the ra-PrioritizationForAccessIdentity:
5>	set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority.
4>	if scalingFactorBI is configured in the ra-PrioritizationForAccessIdentity:
5>	set SCALING_FACTOR_BI to the scalingFactorBI.
2>	else if ra-PrioritizationForSlicing for a slice group identity is configured for the selected carrier; and
2>	if the MAC entity is provided by upper layers with this slice group identity:
3>	if powerRampingStepHighPriority is configured in the ra-PrioritizationForSlicing for this slice group identity:
4>	set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority.
3>	if scalingFactorBI is configured in the ra-PrioritizationForSlicing for this slice group identity:
4>	set SCALING_FACTOR_BI to the scalingFactorBI.
2>	else if ra-PrioritizationForAccessIdentity is configured for the selected carrier; and
2>	if the MAC entity is provided by upper layers with Access Identity 1 or 2; and
2>	if for at least one of these Access Identities the corresponding bit in the ra-PrioritizationForAI is set to one:
3>	if powerRampingStepHighPriority is configured in the ra-PrioritizationForAccessIdentity:
4>	set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority.
3>	if scalingFactorBI is configured in the ra-PrioritizationForAccessIdentity:
4>	set SCALING_FACTOR_BI to the scalingFactorBI.
2>	if RA_TYPE is switched from 2-stepRA to 4-stepRA during this Random Access procedure:
3>	set POWER_OFFSET_2STEP_RA to (PREAMBLE_POWER_RAMPING_COUNTER – 1) × (MSGA_PREAMBLE_POWER_RAMPING_STEP – PREAMBLE_POWER_RAMPING_STEP).
NOTE:	If enableRA-PrioritizationForSlicing is not configured in BWP-UplinkCommon and if both the provided slice group identity and the provided Access Identity whose corresponding bit in the ra-PrioritizationForAI is set to one are configured with ra-Prioritization either in RACH-ConfigCommon or RACH-ConfigCommonTwoStepRA, it is up to UE implementation how to determine the values of PREAMBLE_POWER_RAMPING_STEP and SCALING_FACTOR_BI.
NOTE:	If a slice group is only configured with slice specific RA prioritization, it uses common RACH resources.
Editor's Note (RAN Slicing):	At least for 5.1.1 and 5.1.1a, leave RACH partitioning for Slicing to general MAC CR and capture RA prioritization for Slicing in Slicing MAC CR. Note that all these changes in Slicing MAC CR are subject to the final decisions in the common RACH session, which will reflect in the combined MAC CR.

5.3 TP for proposal 5 (for TS 38.331)
[bookmark: _Toc100930129]–	FeatureCombination
The IE FeatureCombination indicates a combination of features to be associated with a RA partition (i.e. an instance of FeatureCombinationPreambles).
FeatureCombination information element
-- ASN1START
-- TAG-FEATURECOMBINATION-START

FeatureCombination-r17 ::= SEQUENCE {
    redCap                     ENUMERATED {true}                                    OPTIONAL,  -- Need R
    smallData                  ENUMERATED {true}                                    OPTIONAL,  -- Need R
    sliceGroup                 SliceGroupList-r17                                   OPTIONAL,  -- Need R
    covEnh                     ENUMERATED {true}                                    OPTIONAL,  -- Need R
    laterThanRel17Features     ENUMERATED {true}                                    OPTIONAL,  -- Need R
    ...
}

SliceGroupList-r17 ::= SEQUENCE (SIZE (1..ffsUpperLimit)) OF SliceGroupID-r17

-- TAG-FEATURECOMBINATION-STOP
-- ASN1STOP

	 FeatureCombinationIndication field descriptions

	redCap
If present, this field indicates that RedCap is part of this feature combination.

	smallData
If present, this field indicates that Small Data is part of this feature combination.

	sliceGroup
If present, this field indicates slice group(s) that are part of this feature combination. In the case that slice-specific RA fallback is from 2-step slice-specific RA to 4-step slice-specific RA and 2-step slice-specific RA is configured with preambles group B, RA preambles group B should be configured for 4-step slice-specific RA.

	covEnh
If present, this field indicates that coverage enhancement is part of this feature combination.

	laterThanRel17Features
If present, this field indicates that features introduced later than Rel-17 are part of this feature combination. A UE which does not support such features shall not use the associated featureCombinationPreambles.



Editor's note: The field descriptions may need to be revised, for example, the names may need to be more explicit.
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[mo52[RIL]: X802 [Delegate]: Xiaomi(Xiaofei Liv) - [WIJ: SLIC [Class]: 1 [Status]: ToDo [TDoc]: None [Proposed-Conclusion]:
[Description]: The applicable RACH configuration of this parameter is sill under discussion.
[Proposed-Change]: |-

Problem: We-can note- that- parameters-in RACH-configCommon- can-also-be-reused to-apply for AdditionalRACH-ConfigCommon-r17(-including the slice-specific RACH
configuration), which means that the ra-PrioritzationForSlicing-r17-can be applied for legacy 4-step RACH configuration and 4-step slice-specific RACH configuration. However,
in last meeting, RAN slicing only agreed that this parameter can work with RACH partition independently, but how to-work i still under discussion, in other words, we have-not
decided this parametes can be applied for legacy RACH configuration or slice-specific RACH configuration or both. <
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Solution: Add an Editor Note as follows:

EditorNote: FFS on which RACH configuration (i. legacy RACH configuration or slice-specific RACH configuration or both) the ra-PrioritizationForSlicing can be applied
for.
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