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1 Introduction

In Rel-17 RAN Slicing, one objective is to support slice-specific RACH. In this contribution, we focus on the remaining issues on this topic.

2 Discussion

2.1 Preamble Group selection

In legacy, when the UE performs the preamble selection for contention-based RA, the RA preamble should associate with the selected RA preambles group. It means that the UE needs to determine the RA preambles group before selecting the used preamble. If the preamble group has been selected during the RA procedure, the UE shall select the same preamble group for each RACH attempt. If the preamble group was not selected during the RA procedure, the UE shall select the preamble group based on e.g. potential Msg3 size, RA resource configuration, etc. As we understand, compared with the legacy RACH procedure, the additional part of slice-specific RACH is to report the slice info. Thus, there is no need the break the legacy rule for preamble group selection even when performing slice-specific RACH.
Proposal 1 In slice-specific RACH, RAN2 considers to reuse the same rule as the legacy in preamble group selection, i.e. if the preamble group has been selected during the RA procedure, the UE shall select the same preamble group for each RACH attempt.

According to the MAC spec, if the RA fallback happens from 2-step common RA to 4-step common RA and if the preamble group was already selected, the UE selects the same preamble group as was selected for the 2-step RA. 
2>
if the RA_TYPE is switched from 2-stepRA to 4-stepRA:

3>
if a Random Access Preambles group was selected during the current Random Access procedure:

4>
select the same group of Random Access Preambles as was selected for the 2-step RA type.

3>
else:

4>
if Random Access Preambles group B is configured; and

4>
if the transport block size of the MSGA payload configured in the rach-ConfigDedicated corresponds to the transport block size of the MSGA payload associated with Random Access Preambles group B:

5>
select the Random Access Preambles group B.

4>
else:

5>
select the Random Access Preambles group A.
Such selection rule works under the following working assumption, i.e. group match and grant size match. With this working assumption, a proper MSG3 grant is selected to accommodate the MAC PDU stored in the MSGA buffer and the RA procedure can keep simpler by avoiding the issue of e.g. MAC PDU rebuilding accordingly. For simplicity, slicing-specific RA fallback can follow the same configuration restriction or working assumption. In detail, 
· In the case that 2-step and 4-step slice-specific RA resources are configured for a specific slice and RA preambles group B is configured for 2-step slice-specific RA, preambles group B should be configured for 4-step slice-specific RA. 
· In the case that 4-step slice-specific RA resource is not configured for a specific slice and RA preambles group B is configured for 2-step slice-specific RA, preambles group B should be configured for 4-step common RA. 

Proposal 2 In the case that slice-specific RA fallback is enabled 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 or 4-step common RA.

2.2 RA prioritization parameters
In the previous RAN2 meetings, it is agreed,

· scalingFactorBI and powerRampingStepHighPriority can be configured at least in SIB (FFS for dedicated RRC signalling).

· Network based solution is introduced to resolve the issue of prioritization parameter collision with MPS/MCS, i.e., Network indicates whether slice override MPS or MPS override slice.

· For slice based RACH prioritization, RAN2 will stick to the current baseline parameters, i.e., scalingFactorBI and powerRampingStepHighPriority, and no additional parameters for this release.

· Slice based RACH configuration can be applied to idle/inactive UE.
· The indication for whether slice override MCS, MPS or MPS override slice is common for all slice groups.

· RACH prioritization parameters can be configured per slice group.

The RACH prioritization parameters can be configured for each slice group via SIB, mainly because 1) Such parameters are used for the idle/inactive UE, 2) Such parameters need to reflect the different slice characteristics since different slices groups may have different latency requirements. In one implementation, for a specific slice group of stringent latency, the network may configure a smaller back-off value by scalingFactorBI and a larger power ramping step value by powerRampingStepHighPriority. On the contrary, the benefit of the UE-specific RA prioritization parameters is unclear to us. Thus, it is not necessary to contain slice-specific RACH prioritization parameters in RRCRelease.
Proposal 3 There is no need to indicate slice-specific RACH prioritization parameters in RRCRelease.

2.3 Slice-specific RACH parameters
In legacy, msgA-TransMax is a switch enabler for 2-step RA and 4-step RA, i.e. if msgA-TransMax is absent, switching from 2-step RA type to 4-step RA type is not allowed.
	msgA-TransMax

Max number of MsgA preamble transmissions performed before switching to 4-step random access (see TS 38.321 [3], clauses 5.1.1). This field is only applicable when 2-step and 4-step RA type are configured and switching to 4-step type RA is supported. If the field is absent, switching from 2-step RA type to 4-step RA type is not allowed.


In the previous RAN2 meeting, it is agreed,
· Network can configure slices with 4-step or 2-step (or both) RA resources.

· Legacy 2-step RA fallback mechanism is supported. 

· It is RAN2 common understanding that 4-step common RACH needs to always be supported in initial BWP for legacy UE. And whether to configure 2-step slice specific RACH only or 4-step slice specific RACH only or both is left to network configuration.

Besides the legacy RA fallback, we support other kinds of RA fallback in Rel-17, i.e. RACH partition-specific RA fallback. For example, we introduce the slice-specific RA fallback and SDT-specific RA fallback. If we do not introduce the RACH partition-specific RA switch, it may induce the simultaneous enabling/disabling for all kinds of RA fallback, even if the network tends to trigger either of them. It also restricts the same value for different kinds of RA fallback on MSGA maximum transmission number, which will not reflect the feature-specific characteristics and restricts the configuration flexibility. Thus, we suggest to introduce a new parameter for the slice-specific RA fallback.
Proposal 4 For the slice-specific RA fallback, RAN2 considers to introduce the slice-specific max number of MsgA preamble transmissions.
2.4 Linkage between slice group and RACH configuration
In the previous RAN2 meetings, it is agreed,

· Slice specific RACH is only applicable if there is slice information (e.g., slice group or slice related operator-defined access category) available for AS layer when access. FFS on details of slice group.
· A new slice grouping mechanism is introduced for RACH configuration. One slice belongs to one and only one slice group. Slice groups are assumed to be only updated when UE does Registration Update.

· In a cell, there may be multiple slice-specific RACH configurations.
· One or more of the slice groups are linked to a slice-specific RACH configuration.
· There may be slice groups that are not linked to a slice-specific RACH configuration (they use the common RACH configuration).
· All slices of a slice group use the slice-specific RACH configuration of the slice group.

We understand that one slice group can link to one slice-specific RACH configuration. But, whether this slice group can link to more than one RACH configuration? We suggest to restrict such configuration to avoid the uncertain UE behavior and simplify the RA procedure.
Proposal 5 In slice-specific RACH, one slice group links to only one slice-specific RACH configuration.
3 Conclusion

Based on the discussion above, we propose the following:
Proposal 1
In slice-specific RACH, RAN2 considers to reuse the same rule as the legacy in preamble group selection, i.e. if the preamble group has been selected during the RA procedure, the UE shall select the same preamble group for each RACH attempt.
Proposal 2
In the case that slice-specific RA fallback is enabled 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 or 4-step common RA.
Proposal 3
There is no need to indicate slice-specific RACH prioritization parameters in RRCRelease.
Proposal 4
For the slice-specific RA fallback, RAN2 considers to introduce the slice-specific max number of MsgA preamble transmissions.
Proposal 5
In slice-specific RACH, one slice group links to only one slice-specific RACH configuration.
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