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1	Introduction
This contribution discusses on the slice based RACH configuration for the Release 17 work item “Enhancement of RAN Slicing”. 
2	Background
A Release 17 study item “Study on enhancement of RAN Slicing” was concluded in RAN2#113-e, and the corresponding work item “Enhancement of RAN Slicing” was approved in RAN#91-e [1]. The followings are the objectives for RACH of this work item:
	The work item aims to standardize the enhancement on RAN support of network slicing. Detailed objectives of the work item are:
2. 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).
Note: The use of Rel-17 RAN slicing enhancements in given cells shall not prevent from accessibility for Rel-15 and Rel-16 UEs.
Note: RAN3 objectives to be added after RAN3 study phase is finished.
Note: This work item should take SA2 output on slicing enhancement into consideration if RAN impacts are identified, e.g. the relation between Tracking Area and S-NSSAI is expected to impact the solution for slice based cell reselection.


3	Discussion
3.1	Slice specific PRACH resource configuration
During the SI phase, some companies concern about the RACH fragment if RACH resource partition is introduced for slices. We would like to emphasize that we operator do face with the requirement of access resource isolation from industrial customers, so the RACH resource partition is really important for extending vertical markets. And operator can manage a reasonable configuration based on the commercial requirement to avoid fragment. 
There are two ways for RACH resource partition. One is RO partition, and another is preamble partition. We support the partition for both RO and preamble. This will leave more flexibility for operators. Whether to configure one of them or configure both is depend on operators configuration.
Proposal 1: Both RO partition and preambles partition are supported.
As discussed during RAN#91e, now there are many WIs are working on RACH partitioning in Rel-17 e.g., slicing, RedCap, coverage enhancement, SDT. Although the purpose for RACH partitioning for these WI are quite different, it would be feasible to have a unified design. Just like in access control topic, UAC is a unified design for the legacy ACB, SSAC, EAB, ACDC.
We think a unified solution to cover all these scenarios would be beneficial to keep the specification clean, as well as simplify network maintenance. Therefore, we think it is feasible and beneficial to work out a unified solution for RACH partitioning to support Rel-17 WI
Proposal 2: It is feasible and beneficial to work out a unified solution for RACH partitioning to support Rel-17 WI, e.g., slicing, RedCap, coverage enhancement, SDT.
3.2	Slice specific RACH prioritization
PRACH prioritization is widely supported for NR in order to guarantee the priority access for specific UE, which is applicable for beam failure recovery, handover, and MCS/MPS (Access Identity 1&2). PRACH prioritization support both 2-step and 4-step RA. During the study item, the benefit for RA prioritization for slices is identified and agreed for normative work.
RA prioritization for MCS/MPS are configured in RACH-ConfigCommon in a broadcast way. And RA prioritization for handover is configured in unicast way. In order to guarantee the prioritization for some specific slices, both broadcast and unicast configuration should be supported. In addition, taking the concerns on SIB, it should better to broadcast slice group instead of slice.
Proposal 3: scalingFactorBI and powerRampingStepHighPriority can be configured per slice group in SIB and dedicated RRC signalling.
During the SI period, several stage 3 open issues are raised and also captured into the WID.
Open issue 1): How to perform RACH type selection (e.g., 2-step and 4-step)
Since 2-step RA can achieve shorter delay than 4-step RA, it is beneficial to configure the latency sensitive slices with 2-step RA, while configure the delay-tolerant slices with 4-step RA. In Rel-16, the selection between 2-step and 4-step RA is based on comparing measured RSRP with the threshold msgA-RSRP-Threshold.
It should be considered how the two solutions can work together. Considering the 2-step RA can hardly achieve the latency benefit at the cell edge, we would propose that for slices configured with 2-step RA, the legacy threshold for 2-step and 4-step RA selection is applicable as well. For the slices that configured with 2-step RA, if the measured RSRP is higher than the threshold msgA-RSRP-Threshold, 2-step RA should be selected, otherwise, 4-step RA should be selected.
Proposal 4: Network can configure some slices with 2-step RA resources. Only if the MO slice is configured with 2-step RA resources and the measured RSRP is higher than threshold msgA-RSRP-Threshold, should the 2-step RA be selected.
Open issue 2): Support of RACH fall-back cases
In R16, 2-step RA can fallback to 4-step RA in two conditions:
1) If a fallback RAR containing the matched RAPID is received after UE sends MSGA, the UE will fallback to 4-step RA and replies with MSG3.
2) After 2-step RA failed for msgA-TransMax times, the UE should fallback to 4-step RA.
Both two conditions should be supported if a slice is configured with 2-step RA resource. For the first condition of receiving fallback RAR, the legacy mechanism can be simply applied. And for the second condition of maximum transmission number of MSGA, we think it would be beneficial to support different maximum transmission number for the slices which have different latency requirement.
Proposal 5: Legacy 2-step RA fallback mechanism is supported. And msgA-TransMax can be configured per slice or slice group.
Open issue 3): Handling of simultaneous configuration with similar functions such as legacy RA prioritization (e.g., MPS and MCS UEs)
In last RAN2 meeting, the conflict case was raised. If both slice specific RA prioritization and MPS/MCS specific RA prioritization are configured in the serving cell, which parameter the MPS/MCS UE should selects need to be discussed. 
Considering on whether the RA prioritization is configured or not for MPS/MCS and for a specific slice, there are 4 cases that need to be considered, as shown in the table 1.
Table 1. The cases of RA prioritization conflict
	Whether Slice specific RA prioritization configuration is configured or not
	Whether MPS/MCS RA prioritization configuration is configured or not
	RA initiation
	RA prioritization parameter selection

	Slice 1 is configured with RA prioritization parameter;
Slice 2 is NOT configured with RA prioritization parameter.
	MPS/MCS is configured with RA prioritization parameter
	Case 1: MPS/MCS UE initiates Slice1 
	[conflict is exist]
Slice 1 parameter is applied

	
	
	Case 2: MPS/MCS UE initiates Slice2 
	MPS/MCS parameter is applied

	
	MPS/MCS is NOT configured with RA prioritization parameter
	Case 3: MPS/MCS UE initiates Slice1 
	Slice 1 parameter is applied

	
	
	Case 4: MPS/MCS UE initiates Slice2 
	No RA prioritization is applied



For case 1, Idle or inactive mode MPS/MCS UE initiates a RA procedure triggered by a slice 1. The SLA per slice is determined by operators and vertical customers. We would prefer to guarantee the fairness among Slice1 UEs, if slice specific RA prioritization is configured. In order to guarantee the fairness for all the UEs initiating slice 1, all the slice 1 UEs need to apply the same RA prioritization parameter, including the MPS/MCS UE. The RA prioritization parameter which is configured for slice 1 should be selected for MPS/MCS UE in case 1. 
For case 2, since slice 2 is not configured with RA prioritization, there is no priority requirement for slice 2. It should be ok for MPS/MCS UE to apply MPS/MCS RA prioritization parameter.
For case 3 and case 4, since MPS/MCS UE is not configured with any RA prioritization, the slice specific RA prioritization should be applied, if slice specific parameter is configured. 
In conclusion, we propose that the slice specific RA prioritization parameter should override MPS/MCS specific parameter.
Proposal 6: slice specific RA prioritization parameter should override MPS/MCS specific parameter
Beside MPS/MCS, other RA prioritization use case should also be considered, e.g. HO and beam failure recovery. But since HO and beam failure recovery are all happened in connected mode and the MO RA is only happened in idle and inactive mode, we consider there is no conflict among them.
Proposal 7: RAN2 confirm that Slice specific RA prioritization has no impact on RA prioritization for HO and beam failure recovery

4	Conclusion
Here are the proposals for RAN slicing enhancement.
Proposal 1: Both RO partition and preambles partition are supported.
Proposal 2: It is feasible and beneficial to work out a unified solution for RACH partitioning to support Rel-17 WI, e.g., slicing, RedCap, coverage enhancement, SDT.
Proposal 3: scalingFactorBI and powerRampingStepHighPriority can be configured per slice group in SIB and dedicated RRC signalling.
Proposal 4: Network can configure some slices with 2-step RA resources. Only if the MO slice is configured with 2-step RA resources and the measured RSRP is higher than threshold msgA-RSRP-Threshold, should the 2-step RA be selected.
Proposal 5: Legacy 2-step RA fallback mechanism is supported. And msgA-TransMax can be configured per slice or slice group.
Proposal 6: slice specific RA prioritization parameter should override MPS/MCS specific parameter.
Proposal 7: RAN2 confirm that Slice specific RA prioritization has no impact on RA prioritization for HO and beam failure recovery.
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