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1. Introduction
The following objectives have been included in the new WID [1] for RAN slicing enhancement:
1. Support slice based RACH configuration, specify mechanisms and signalling including, for Mobile Originating cases [RAN2]
a. Configure separated PRACH configuration (e.g., transmission occasions of time-frequency domain and preambles) for slice or slice group
b. Configure RACH parameters prioritization (e.g., scalingFactorBI and powerRampingStepHighPriority) for slice or slice group
c. Determine how this works with existing functionality, which may include how to perform RACH type selection (e.g., 2-step and 4-step), support of RACH fall-back cases, handling of simultaneous configuration with similar functions such as legacy RA prioritization (e.g., MPS and MCS UEs).
In this paper, we share some understanding on the configuration of slice specific RACH resources and prioritization parameters.
2. [bookmark: _Toc12718547]Discussion
2.1. Indicating the slice or slice group in RACH configuration
As mentioned in the WID, the objective is to configure separate PRACH configuration and RACH prioritization parameters for slice or slice group.
The following alternatives have been discussed in the SI phase on how to indicate a group of slices [2]:
· Alternative 1: Define a new grouping mechanism
· Alternative 2: Reuse the slice associated access category
We understand that intention of having slice grouping is to reduce the signaling overhead and try to avoid direct exposure of the S-NSSAI(s) in SIB1. For alternative 1, if the slice grouping information is negotiated between UE and the CN via NAS signaling, broadcasting the grouping information would be helpful to avoid direct exposure of the S-NSSAI(s) as well as reduce the signaling overhead. The negotiation between UE and CN should be discussed and decided in SA2 and CT1 as there would be impacts on their specifications. However, if we go for alternative 2, to reuse the slice associated access category, both goals can be achieved without impact on SA2/CT1 specs as the definition and update of the association between operator defined access categories and slices has already been defined in SA2/CT1 specs.
To reduce the signaling overhead and avoid direct exposure of the S-NSSAI(s) in SIB1 while minimizing the impact in SA2/CT1 specs, we prefer to go for alternative 2 to reuse the slice associated access category.
Proposal 1: The slice associated access category should be used to indicate a slice or a slice group when configuring RACH occasions of time-frequency domain and preambles as well as RACH prioritization parameters for this slice or slice group.
2.2. Slice specific RACH resource configuration
Issue 1: Additional RACH resources VS partitioning of the existing RACH resources
The RACH occasions in frequency and time domain are provided via RACH-ConfigGeneric/RACH-ConfigGenericTwoStepRA while the preambles and association between RO, preambles and SSB are configured via RACH-ConfigCommon/RACH-ConfigCommonTwoStepRA.
An example is given below on the RACH resources configuration:
· NTOT = 4 (total number of SSBs)
· ssb-perRACH-Occasion: N = 2
· CB-PreamblesPerSSB: R=8
· PRACH configuration Index = 12 (PRACH configuration period = 2 radio frames)
· PRACH association period = 2 (number of PRACH configuration period)
· Msg1-FDM = 1
· totalNumberOfRA-Preambles: 60


Figure 1: An example of the RACH resources
To provide slice specific RACH resources, the following alternatives can be considered:
· Alternative 1: Provide RACH occasions and preambles for specific slices in addition to the existing RACH resources.

In this alternative, SliceSpecificRACH-ConfigGeneric/SliceSpecificRACH-ConfigGenericTwoStepRA and SliceSpecificRACH-ConfigCommon/SliceSpecificRACH-ConfigCommonTwoStepRA will be configured and the ROs and preambles inside will be associated with a slice or a group of slices. An example is given below by configuring additional RACH resources for certain slices.

Figure 2: An example of additional RACH resources per slice
· Alternative 2: Partition the existing RACH resources and associate each part to certain slice(s)
In this alternative, some parameters will be introduced in RACH-ConfigCommon/RACH-ConfigCommonTwoStepRA to indicate the association between slice(s) and the ROs and/or preambles. An example is given below by associating the slice(s) with the existing RACH resources.


Figure 3: An example of associating the slice(s) to the existing RACH resources
In our understanding, which alternative to choose will impact our future work on the ASN.1 design and it would be better if we can make a decision from the very beginning of the WI phase.
Proposal 2: RAN2 to decide which alternative to go for the slice specific RACH resources configuration:
· Alternative 1: Provide RACH occasions and preambles for specific slices in addition to the existing RACH resources;
· Alternative 2: Partition the existing RACH resources and associate each part to certain slice(s);
· Alternative 3: Both alternative 1 and alternative 2 will be supported.
Issue 2: RACH type (2-step or 4-step) selection
Regarding the configuration of slice specific RACH resources, we have the following alternatives:
· Alternative 1: A slice or slice group is associated with either 2-step or 4-step RACH resources.
· Alternative 2: A slice or slice group is associated with both 2-step or 4-step RACH resources.
For alternative 1, we understand there is no need for UE to further perform further RACH type selection as UE would select the RACH resources (either 2-step or 4-step) configured for the intended slice or slice group. For alternative 2, in which RACH type selection would be needed, we understand the existing msgA-RSRP-Threshold can be used. Since which alternative to go would impact the expected UE behavior in RACH type selection as well as RACH type fallback, we would like to clarify it first.
Proposal 3: RAN2 to decide which alternative to go for the slice specific 2-step and 4-step RACH resources configuration:
· Alternative 1: A slice or slice group is associated with either 2-step or 4-step RACH resources;
· Alternative 2: A slice or slice group is associated with both 2-step or 4-step RACH resources;
· Alternative 3: Both alternative 1 and 2 will be supported.                                                              
2.3. Slice specific RACH prioritization
RAN2 has specified RACH prioritization for MPS and MCS in NR Rel-16 TEI, which can be easily extended to slice based RACH parameter prioritization. However, with slice-specific RACH prioritization introduced, if RACH prioritization parameters are configured for both MCS/MPS and the intended slice/slice group, how would a MPS/MCS UE select from the two sets of the parameters and apply them during random access? We understand there would be the following options and it should be up to RAN2 to down select:
· Option 1: MCS/MPS UE select the scalingFactorBI and powerRampingStepHighPriority configured for MCS/MPS.
· Option 2: MCS/MPS UE select the scalingFactorBI and powerRampingStepHighPriority configured for the intended slice/slice group.
· Option 3: MCS/MPS UE apply the {scalingFactorBI, powerRampingStepHighPriority} set with smaller value of scalingFactorBI.
· Option 4: MCS/MPS UE apply the {scalingFactorBI, powerRampingStepHighPriority} set with larger value of powerRampingStepHighPriority
· Option 5: Up to UE implementation.
Proposal 4: RAN2 to down select from the following options on the handling of simultaneous configuration with similar functions such as legacy RA prioritization (i.e. MPS and MCS UEs):
· Option 1: MCS/MPS UE select the scalingFactorBI and powerRampingStepHighPriority configured for MCS/MPS;
· Option 2: MCS/MPS UE select the scalingFactorBI and powerRampingStepHighPriority configured for the intended slice/slice group;
· Option 3: MCS/MPS UE apply the {scalingFactorBI, powerRampingStepHighPriority} set with smaller value of scalingFactorBI;
· Option 4: MCS/MPS UE apply the {scalingFactorBI, powerRampingStepHighPriority} set with larger value of powerRampingStepHighPriority;
· Option 5: Up to UE implementation.
3. Conclusion and proposals
With the above analysis, we have the following conclusions and proposals:
Proposal 1: The slice associated access category should be used to indicate a slice or a slice group when configuring RACH occasions of time-frequency domain and preambles as well as RACH prioritization parameters for this slice or slice group.
Proposal 2: RAN2 to decide which alternative to go for the slice specific RACH resources configuration:
· [bookmark: _GoBack]Alternative 1: Provide RACH occasions and preambles for specific slices in addition to the existing RACH resources;
· Alternative 2: Partition the existing RACH resources and associate each part to certain slice(s);
· Alternative 3: Both alternative 1 and alternative 2 will be supported.
Proposal 3: RAN2 to decide which alternative to go for the slice specific 2-step and 4-step RACH resources configuration:
· Alternative 1: A slice or slice group is associated with either 2-step or 4-step RACH resources;
· Alternative 2: A slice or slice group is associated with both 2-step or 4-step RACH resources;
· Alternative 3: Both alternative 1 and 2 will be supported.  
Proposal 4: RAN2 to down select from the following options on the handling of simultaneous configuration with similar functions such as legacy RA prioritization (i.e. MPS and MCS UEs):
· Option 1: MCS/MPS UE select the scalingFactorBI and powerRampingStepHighPriority configured for MCS/MPS;
· Option 2: MCS/MPS UE select the scalingFactorBI and powerRampingStepHighPriority configured for the intended slice/slice group;
· Option 3: MCS/MPS UE apply the {scalingFactorBI, powerRampingStepHighPriority} set with smaller value of scalingFactorBI;
· Option 4: MCS/MPS UE apply the {scalingFactorBI, powerRampingStepHighPriority} set with larger value of powerRampingStepHighPriority;
· Option 5: Up to UE implementation.
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