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1	Introduction
In this contribution, we address an issue with fragmentation of the RACH preamble resource, which may occur if too many RACH configurations are used to indicate different slices.
[bookmark: _Ref178064866]2	Discussion
2.1	RACH Resource Partitioning for Slicing
RAN2 is discussing how to configure feature-based RACH resources i.e., “preamble code points”, to partition the “preamble code points” per feature. Although slicing is not an actual feature but a 5G system paradigm for managing network resources end-to-end (including both RAN and Core resources), we can assume that RAN resource management for slices are part of feature or feature combination. Therefore, for RACH resource i.e., “preamble code points”, allocations, we can regard slicing as similar to other feature-based RACH resource configurations as used for e.g., Coverage Enhancement for SDT devices feature. Hence, specific RACH resources i.e., “preamble code points” could be allocated and configured for slice(s) or slice group(s). Figure 1 depicts an example of feature-based RACH resource configuration. The details of the ASN.1 configuration that may be embedded in SIB1 are discussed in ‎[1].
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[bookmark: _Ref85633017]Figure 1. Example of slice-specific RACH configuration
(CBPR = Contention Based Preamble Resource, CBFR = Contention Free Preamble Resource)
[bookmark: _Toc85728810]RACH resources (preamble code points) in RAN are partitioned per features or feature combinations. The slice-specific based RACH configuration is used for resource isolation for particular slice(s)/slice group(s).
Moreover, the RACH resources i.e., “preamble code points”, can be partitioned for either single or multiple slice-specific RACH resources i.e., “preamble code points”, for slices or slice groups. The slice-based RACH partitioning resources are broadcasted, and UE accesses the network using specific resources that are allocated to for slice-specific based RACH partitioning. An example of using many slice-specific RACH configurations (preambles) for several slices or slice groups is illustrated in Figure 2.
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[bookmark: _Ref85633044]Figure 2. Example of slice-based RACH configuration
This example shows that defining different dedicated slice-specific RACH configurations to different slices or slice groups will cause fragmentation of the limited “preamble code points”. In other words, this will rapidly consume all available “preamble code points” and hence needs to be avoided.
[bookmark: _Toc85728811]Having many different slice-specific RACH configurations allocating different preamble code points to different slices and/or slice groups will cause fragmentation of the limited preamble resource and will rapidly consume all or most RACH resources (preambles code points). Hence, this needs to be avoided.
In addition, we should avoid increasing the amount of information that needs to be added to SIB1 with having multiple number of slice-specific RACH configurations.
[bookmark: _Toc85728812]Having a limited number of slice-specific RACH configurations will also reduce the amount of information that needs to be added to SIB1.
In light of above discussion, and given that other Rel-17 WIs are also considering using different preambles for their purpose, sometimes in combination with slicing, see ‎[1], we propose to have only 1 slice-specific RACH configuration (in addition to the common RACH configuration).
[bookmark: _Toc85728821]Only a single slice-specific RACH configuration should be allowed, in addition to the common RACH configuration. 
Therefore, other methods should be used instead of allocating multiple slice-specific RACH partitioning using different preamble code points for different configurations. One method is RA prioritization, using the powerRampingStepHighPriority and scalingFactorBI parameters, that can be used for prioritizing a slice or set of slices i.e., slice groups, within slice-specific based RACH partitioning. The network can then configure a UE to prioritize a slice or set of slices (e.g., one or more slices/slice groups) over another one(s) allocated to slice-specific partition.
[bookmark: _Toc60777337][bookmark: _Toc83740292]–	RA-Prioritization 
The IE RA-Prioritization is used to configure prioritized random access.
RA-Prioritization information element
-- ASN1START
-- TAG-RA-PRIORITIZATION-START

RA-Prioritization ::=           SEQUENCE {
    powerRampingStepHighPriority    ENUMERATED {dB0, dB2, dB4, dB6},
    scalingFactorBI                 ENUMERATED {zero, dot25, dot5, dot75}                               OPTIONAL,   -- Need R
    ...,
}

-- TAG-RA-PRIORITIZATION-STOP
-- ASN1STOP
With RA-Prioritization, slice group #1, #2 and #3 can share the same slice-specific RACH preamble resource while still prioritizing slice group #1 over slice group #2 and #3 as shown in Figure 3.
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[bookmark: _Ref85633112]Figure 3 Example of RA Prioritization
This would significantly reduce number of preamles required for indicating different slices or slice groups.
[bookmark: _Toc85728822]RA prioritization should be used for prioritizing a slice or set of slices i.e., slice groups within slice-specific based RACH partitioning instead of having multiple slice-specific RACH partitioning.
Conclusion
In the previous sections we made the following observations: 
Observation 1	RACH resources (preamble code points) in RAN are partitioned per features or feature combinations. The slice-specific based RACH configuration is used for resource isolation for particular slice(s)/slice group(s).
Observation 2	Having many different slice-specific RACH configurations allocating different preamble code points to different slices and/or slice groups will cause fragmentation of the limited preamble resource and will rapidly consume all or most RACH resources (preambles code points). Hence, this needs to be avoided.
Observation 3	Having a limited number of slice-specific RACH configurations will also reduce the amount of information that needs to be added to SIB1.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Only a single slice-specific RACH configuration should be allowed, in addition to the common RACH configuration.
Proposal 2	RA prioritization should be used for prioritizing a slice or set of slices i.e., slice groups within slice-specific based RACH partitioning instead of having multiple slice-specific RACH partitioning.
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