3GPP TSG-RAN WG2 Meeting #116bis electronic	R2-2201475
Online, Jan 17 – Jan 25, 2022

Title	Remaining issues on slice based RACH prioritization
Source	LG Electronics
Document for	Discussion and Decision
Agenda Item	8.8.3
WID/SID	RAN slicing
1 	Introduction	
In RAN2#113bis-e through RAN2#115e, RAN2 made the following agreements on RAN slicing [1-3]:
	[bookmark: _Hlk78733555]
2: RAN2 will prioritize the discussion for slice specific RACH for IDLE and INACTIVE mode. And CONNECTED mode is down prioritized and can be considered if time allows. 
scalingFactorBI and powerRampingStepHighPriority can be configured at least in SIB (FFS for dedicated RRC signalling).
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.
FFS how many slice groups we can have and how they are indicated.
4	RAN2 will use the following assumptions on slice groups and slice-specific RACH configuration in the work on Stage 3 details: 
1. For slice-specific cell re-selection, cell reselection priorities for one or multiple slice group for the serving frequency are indicated in SIB of the serving cell. 
2.	Slice to slice-group configuration is common to cell reselection and RACH. Configuration of whether to use slice-specific cell re-selection or slice-specific RACH is up to network configuration (i.e. some slice groups may use cell reselection but not RACH, some may use RACH but not cell reselection, some may use both).
3.	In a cell, there may be multiple slice-specific RACH configurations.
4.	One or more of the slice groups are linked to a slice-specific RACH configuration.
5.	There may be slice groups that are not linked to a slice-specific RACH configuration (they use the common RACH configuration).
6.	All slices of a slice group use the slice-specific RACH configuration of the slice group.

3: RACH prioritization parameters can be configured per slice group. 



In this contribution, the remaining issues on slice-specific RACH prioritization are discussed.
2	Discussion
Aspects on dedicated signalling of RACH prioritization
Regarding the signalling method of slice-specific RACH configuration, RAN2 has agreed to followings:
scalingFactorBI and powerRampingStepHighPriority can be configured at least in SIB (FFS for dedicated RRC signalling).


The agreement already concludes that current SIB includes slice-specific RACH prioritization parameter (e.g., scalingFactorBI and powerRampingStepHighPriority for slice or slice group). Since these parameters are already provided in the broadcast RRC signalling, the duplicated configuration via dedicated RRC signalling is not needed.
Proposal 1. RACH prioritization parameters are not configured in dedicated RRC signalling.

Aspects on dependency of slice-based RACH prioritization on slice-based RACH configuration
Regarding the slice-specific RACH configuration, followings have been agreed in previous meetings:
	4	RAN2 will use the following assumptions on slice groups and slice-specific RACH configuration in the work on Stage 3 details: 
1. For slice-specific cell re-selection, cell reselection priorities for one or multiple slice group for the serving frequency are indicated in SIB of the serving cell. 
2. Slice to slice-group configuration is common to cell reselection and RACH. Configuration of whether to use slice-specific cell re-selection or slice-specific RACH is up to network configuration (i.e. some slice groups may use cell reselection but not RACH, some may use RACH but not cell reselection, some may use both).
3. In a cell, there may be multiple slice-specific RACH configurations.
4. One or more of the slice groups are linked to a slice-specific RACH configuration.
5. There may be slice groups that are not linked to a slice-specific RACH configuration (they use the common RACH configuration).
6. All slices of a slice group use the slice-specific RACH configuration of the slice group.
3: RACH prioritization parameters can be configured per slice group.


Meanwhile, there are two parts of slice-based RACH in RAN slicing [4]:
· Slice-based RACH resource isolation: to define the separated RACH preamble or RACH occasion in order to guarantee RA resources for specific slice group(s) 
· Slice-based RACH prioritization: to prioritize the access with some slice group(s) during the RA procedure. (i.e., configuration of scalingFactorBI and powerRampingStepHighPriority for speicifc slice group)
In RAN2#113bis-e through RAN2#116e meetings, the two sub-categories of slice-based RACH operation have been discussed separatedly. There was no discussion regarding whether the two sub-features of slice-specific RACH (i.e., slice-based RACH isolation and slice-based RACH prioritization) can be configured independently. 
Observation. It is not determined whether the slice-based RACH partition can be configured without slice-based RACH partition.
For this issue, there are two options regarding dependency of slice-based RACH prioritization and slice-based RACH isolation:
· Option 1. Slice-based RACH isolation and slice-based RACH prioritization can be independently. For example, even though the network cannot allocate the RACH resource for slice group#1, the network may configure slice-based RACH prioritization (i.e., ra-PrioritizationForSlicing) for slice group#1 in legacy RACH resource.
· Option 2. Slice-based RACH prioritization can only be configured in slice-based RACH configuration. That is, if there is no partition for specific slice group, slice-specific RACH prioritization parameter should not be configured.
Option 1 is to provide more flexibility on slice-based RACH prioritization. If Option 1 is taken, when a UE triggered an RA procedure with slice information(e.g., slice group#1), the UE first checks whether there is slice-specific RACH configuration (i.e, slice-specific RACH resource). If there is no resource for the slice information, the UE uses the common RACH resource (or another RACH partition if the corresponding feature is applied). Within the selected resource, the UE may use prioritized RACH parameters (i.e., scalingFactorBI and powerRampingStepHighPriority defined in RA-PrioritizationForSlicing) if it is configured in the common (or feature-specific) RACH configuration.
On the other hand, Option 2 is to simplify slice-based RACH operation. If Option 2 is taken, when a UE triggered an RA procedure with slice information (e.g., slice group#1), the UE checks whether there is slice-specific RACH configuration (i.e, slice-specific RACH resource). If there is no resource for the slice information, the UE uses the common RACH resource (or another RACH partition). Since there is no slice-specific RACH prioritization in other partitions, the UE does not apply slice-specific prioritization.
In our view, the independent configuration of slice-based RACH prioritization parameter as in Option 1 would be complicated without the significant improvement of entire RA procedure. Since there are multiple features which define feature-specific RACH operation in Rel-17, the RA procedure in each feature should be defined as simple as possible considering the coordinated cases of multiple features. In addition, if the slice-specific RACH prioritization parameter is defined in multiple RACH partition as in Option 1, the amount of signalling in SIB1 may be significantly increased, considering that there are multiple RACH configurations for features or feature combinations. Configuring slice-specific RACH parameter (including RACH parioritization) only in slice-specific RACH configuration, as in Option 2, is also aligned with the current discussion on common RACH session, which proposes the common RACH parameter in one RACH partition as follows [5]:
	Proposal 7: In general, RACH parameters (e.g. power ramping step, max RACH transmissions etc) are configured per RACH partition rather than per feature within the partition.



Therefore, for simplicity of RA procedure in Rel-17, the RACH prioritization should be configured only in slice-specific RACH configuration (i.e., slice-based RACH partition).
Proposal 2. Slice-specific RACH prioritization parameter should not be configured if slice-specific RA resource partition is not configured for the slice group.

Aspects on for RACH prioritization for multiple slice groups
According to the working assuptions in RAN2#116e meeting, one slice-based RACH configuration can be mapped to one or more slice groups. On the other hand, it was agreed that the network may configure the slice-based RACH prioritization for each slice group.
However, when one slice-based RACH configuration is linked to multiple slice groups, it is ambiguous whether each slice group in the same slice-based RACH configuration may apply different RACH prioritization parameters. For example, when the slice-based RACH configuration#1 is mapped to slice group#1 and slice group#2, it has not determined whether slice group#1 and slice group#2 may use different RACH prioritization parameters in slice-based RACH configuration#1. 
Regarding this issue, there are two options to consider:
· Option 1: When one slice-based RACH configuration is linked to multiple slice groups, different slice groups may use different RACH prioritization parameters in slice-based RACH configuration. In this case, multiple RACH prioritization parameters for each slice group can be defined in one slice-based RACH configuration
· Option 2: When one slice-based RACH configuration is linked to multiple slice groups, slice groups use common RACH prioritization parameters configured in slice-based RACH configuration. In this case, one slice-based RACH configuration includes only one slice-based RACH prioritization parameter applied to all slice groups for the RACH configuration
Meanwhile, as shown in the aforementioned proposal (i.e., Proposal 7 in [5]), the ongoing discussion in common RACH session proposes to apply common RACH parameters for each RACH partition, rather than further specifying the operation for each feature within the partition. In our understanding, the intention of this proposal is to simplify the RACH procedure with multiple features, by appling same parameters for all feature/feature combination. In order to align with the common RACH discussion and simplify the RA procedure, the same logic should be applied to this issue. That is, RACH prioritization parameter should be commonly applied to configured slice groups even though the multiple slice groups are configured to one RACH configuration. 
Proposal 3. If multiple slice groups share one RA resource partition, one common RACH parameter should be applied to the slice groups 
3	Conclusion
In this paper, we discussed the slice-specific RACH operation. The discussion includes the following observations:
Observation. It is not determined whether the slice-based RACH partition can be configured without slice-based RACH partition.
[bookmark: _GoBack]Based on the observation, followings are proposed:
Proposal 1. RACH prioritization parameters are not configured in dedicated RRC signalling.
Proposal 2. Slice-specific RACH prioritization parameter should not be configured if slice-specific RA resource partition is not configured for the slice group.
Proposal 3. If multiple slice groups share one RA resource partition, RACH parameter should be commonly applied to multiple slices
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