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[bookmark: _Ref165266342] Introduction
The work item aims to standardize the enhancement on RAN support of network slicing. Detailed objectives of the work item on slice based RACH configuration are as follows:[1]
Support slice based RACH configuration, specify mechanisms and signalling including, for Mobile Originating cases [RAN2]
A. (Solution 1)Configure separated PRACH configuration (e.g., transmission occasions of time-frequency domain and preambles) for slice or slice group
B. (Solution 2)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 contribution, we share our considerations based on the WID of slice-specific RACH configuration.
 Discussion
[bookmark: OLE_LINK9]Slice group for RACH configuration
When slice number is large, it will cause issues for solution1 and solution2, i.e. resource fragment for RACH resource isolation and too many prioritized parameters for the UE. Therefore, slice grouping is necessary to be introduced. As we analyze in the contribution on slice based cell reselection[2], SST can be used as slice group to reduce the payload size of SIB, in order to reduce the impact on spec, we think the same slice grouping mechanism can be reused in RACH configuration.
[bookmark: OLE_LINK2]Furtherly, as we agree before, the solution 1 and solution 2 can work independently in a complementary way to provide more flexible configuration[3]. To provide differentiated RACH configuration for more slices, we provide a feasible solution which is to configure RACH resource per SST and can further configure RA prioritization per SD to slices sharing the same SST-specific RACH resource.
Proposal 1: For slice based RACH configuration, SST can be considered as slice group.
Proposal 2: Separated RACH resource can be configured per SST and RA prioritization can be further configured per SD sharing the same SST-specific RACH resource.
Slice-specific RACH type selection
As we have discussed in the email discussion before, the main controversial point about this is whether a new selection rule need to be introduced[2]. Some companies think there is no need to introduce RACH type selection rule by only configuring either 2-step RACH resource or 4-step RACH resource to specific slice, once the intended slice is identified, the corresponding RACH type will be determined.
To guarantee the slice access and provide more flexible RACH type selection, we think 2-step RACH resource should be configured as well as 4-step RACH resource for the same slice/slice group, and based on it, a slice based RACH type selection rule is needed to be introduced. 
Considering RACH resource is limited and avoid too much resource fragmentation, the number of slice/slice group configured dedicated RACH resource should be limited.
Proposal 3: 2-step and 4-step RACH resource can be configured to the same slice/slice group.
Proposal 4: The number of slice/slice group with dedicated RACH resource should be limited.
[bookmark: _GoBack]For the RACH type selection rule, there are two options proposed, one is to configure slice-specific RSRP, the other one is to perform RACH type selection considering slices as well as RSRP,e.g. URLLC slice prefers 2-step RACH if RSRP threshold is met, to reduce the payload size of SI and the impact on current spec, we think the latter one is preferred.
Proposal 5: For slice-based RACH type selection, UE can take slice types into consideration as well as RSRP, e.g. URLLC slice prefers 2-step RACH type.
Slice-specific RACH fallback mechanism
In Rel-16, for 2-step RACH, when the number of msgA transmission failure is beyond the configured threshold, UE will perform fallback to 4-step RACH. For slice specific RACH, the fallback mechanism should be supported for 2-step/4-step specific RACH and 2-step/4-step common RACH.
For UE which selects 2-step slice-specific RACH, if the number of msgA transmission failure is beyond the configured threshold, to provide a guaranteed RACH resource isolation, it should fallback to 4-step slice-specific RACH at first. And to guarantee UE fast access, if the number of msg1 transmission failure is beyond the configured threshold again, UE should be allowed to initiate access attempt based on common resource.
Proposal 6: For slice specific RACH, the fallback mechanism should be supported for 2-step/4-step specific RACH and 2-step/4-step common RACH.
Proposal 7: To guarantee UE fast access to the slice, UE should not be prevent to initiate access attempt based on common resource if it failed to access based on slice-specific RACH resource.
[bookmark: OLE_LINK21]Collision of slice-specific RA prioritization and legacy RA prioritization
As in current spec, for several scenarios (i.e. HO, beamFailureRecovery, MPS/MCS UE), RA prioritization are already supported. If slice-based RA prioritization is configured together with legacy RA prioritization, there is a issue for UE that which RA prioritization to be chosen.
In UAC, slices service are identified by operator-defined access category as while MPS/MCS UE can be further identified and restricted by access identity 1/2. Thus, we think if the slice-specific RA prioritization is configured together with legacy identity-specific RA prioritization, the latter one can overrule the former one, except the priority of the two sets RA prioritization parameters is configured by network.
Proposal 8: The legacy identity-specific RA prioritization can overrule slice-specific RA prioritization if configured at the same time unless the priority of the two sets of RA prioritization is configured by network.
Collision of leagacy RA-RNTI and slice based RA-RNTI
The RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted, is computed as[4]:
RA-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
where s_id is the index of the first OFDM symbol of the PRACH occasion (0 ≤ s_id < 14), t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 80), f_id is the index of the PRACH occasion in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Random Access Preamble transmission.
[bookmark: OLE_LINK4]As slice-specific RACH resources (e.g. PRACH transmission occasion of time-frequency domain) are configured in addition to legacy common RACH resources, based on legacy RA-RNTI calculation formula, the value of RA-RNTI calculated for using existing common RACH resources and slice-specific RACH resources may be same. And then UE can not recognize which RACH resource pool the RAR is associated. Thus, RAN2 needs to consider how to resolve the conflict issue. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK1][bookmark: OLE_LINK22][bookmark: _Toc54355991][bookmark: OLE_LINK25]Proposal 9: The collision of RA-RNTI need to be resolved if slice-based RACH resources are configured in addition to the existing common RACH resources.
 Conclusions
During the discussion above, we have the following observations and proposals:
Proposal 1: For slice based RACH configuration, SST can be considered as slice group.
Proposal 2: Separated RACH resource can be configured per SST and RA prioritization can be further configured per SD sharing the same SST-specific RACH resource.
Proposal 3: 2-step and 4-step RACH resource can be configured to the same slice/slice group.
Proposal 4: The number of slice/slice group with dedicated RACH resource should be limited.
Proposal 5: For slice-based RACH type selection, UE can take slices type into consideration as well as RSRP, e.g. URLLC slice prefers 2-step RACH type.
Proposal 6: For slice specific RACH, the fallback mechanism should be supported for 2-step/4-step specific RACH and 2-step/4-step common RACH.
Proposal 7: To guarantee UE fast access to the slice, UE should not be prevent to initiate access attempt based on common resource if it failed to access based on slice-specific RACH resource.
Proposal 8: The legacy identity-specific RA prioritization can overrule slice-specific RA prioritization if configured at the same time unless the priority of the two sets of RA prioritization is configured by network.
Proposal 9: The collision of RA-RNTI need to be resolved if slice-based RACH resources are configured in addition to the existing common RACH resources.
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