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1. [bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#113bis-e meeting, various agreements on slice-based RACH were achieved [1]. 
Agreements
1	RAN2 aims to support both RO partition and preambles partition.
2	scalingFactorBI and powerRampingStepHighPriority can be configured at least in SIB (FFS for dedicated RRC signalling).
3	Network can configure slices with 4-step or 2-step (or both) RA resources.
4	Legacy 2-step RA fallback mechanism is supported. 

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. 
3: Slice specific RACH (including RACH isolation and RACH prioritization) is only applied for CBRA but not for CFRA.
4: To ensure the backward compatibility, it is RAN2’s common understanding that common RACH resource should be configured in initial BWP if the slice specific RACH resource is configured in initial BWP.
6: RAN2 confirms that the issue of prioritization parameter collision with MPS/MCS need to be resolved. There is UE based solution (option 1, fixed rule) or network based solution (option 2, configurable rule) or both. Discussion on pros and cons can be left to next meeting.
5.1: RACH type selection between 2-step slice specific RACH and 4-step slice specific RACH is based on a RSRP threshold.
FFS to introduce a slice specific threshold or reuse the legacy threshold.
FFS UE should first select between slice specific RA and common RA or UE should first select RA type between 2-step RA and 4-step RA
5.2: The table from R2-2104322 can be used for further discussion. 

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.

In this contribution, we will analyze the following issues and provide our proposal.
· Slice-based RA procedure, e.g. whether a slice specific threshold or reuse the legacy threshold, whether UE should first select between slice specific RA and common RA or UE should first select RA type between 2-step RA and 4-step RA and whether slice-based RA can fallback to common RA;
· Prioritization between parameters of slice-based RA and MCS/MPS;
· Configuration of RACH prioritization parameters.
2. Discussion
2.1. Slice-based RA procedure
2.1.1	RSRP threshold for slice-based RACH type selection
In RAN2#113bis-e meeting, it has been agreed that RACH type selection between 2-step slice specific RACH and 4-step slice specific RACH is based on a RSRP threshold. But it is FFS whether one dedicated threshold is used in RA-based slice.
The similar issue has been discussed in SDT topic [2] and it was agreed that specific RSRP threshold is used for RA type selection for SDT. The better radio environment is expected to perform 2-step RA in SDT. In slice-based RA, RA resources are isolated to alleviate collision. If specific RSRP threshold is used, it is beneficial to network to configure different thresholds against the common RACH to achieve flexibility.
[bookmark: _Toc71534277]Proposal 1: Dedicate RSRP threshold is defined for slice-based RACH type selection.
2.1.2	Slice-based RA selection vs. RA type selection
It has not been decided on whether UE should first select between slice specific RA and common RA or UE should first select RA type between 2-step RA and 4-step RA. In SDT, it has been agreed that UE will first decide whether SDT will be conducted by checking whether SDT criteria are satisfied. We think the unified procedure should be adopted.
[bookmark: _Toc71534278]Proposal 2: UE should first select between slice specific RA and common RA. Then, UE performs RA type selection.
2.1.3	Slice-based RA configuration on SUL 
In NR, SUL is applied to overcome the performance degradation of UL direction due to the difference Tx Power of UE and gNB. Usually, UE may be configured with SUL. And when channel condition gets poor than a certain threshold, SUL is used. In slice-based RA, the radio environment can also degrade and is not suitable for transmission. So SUL can be used for slice-based RA when the channel condition is poor.
[bookmark: _Toc71534279]Proposal 3: SUL is supported in slice-based RA configuration.
2.1.4	RA-slice configuration for 2-step RA/4-step RA
In RAN2#113bis meeting, totally 8 cases are identified in [3]. The common issues of the table in [3] can be categorized into the following questions:
· Whether 4-step common RA can be configured or not (case 3, case 6 and case 8)? 
· Whether slice-based RA can fallback to common RA?
As we already agreed, the slice specific RACH will be firstly discussed for IDLE and INACTIVE mode. When the UE is in IDLE and INACTIVE mode, it will perform RACH on the initial BWP. The 4-step common RACH shall be configured and supported on the initial BWP to support the legacy UE performing the RACH procedure.
[bookmark: _Toc71534280]Proposal 4: The 4-step common RACH should be configured on the initial BWP when slice specific RACH configured.
[bookmark: _Toc71534281]Some companies suggested that UE will not fallback to common RA in some cases. But there may be some cases where UEs preferring slice are crowded and the collision rate is so high that the RA fails again and again. Therefore, it makes sense that UE fallback to common RACH to access the network. Otherwise, UE either performs RRC re-establishment or UE enters into RRC IDLE mode. If UE performs RRC re-establishment, it is high probability that UE reselects to the same cell since the RA failure is not due to poor channel condition. If the UE enters RRC IDLE mode, it will great impact the service performance. 
Proposal 5: UE may fallback to common RACH from slice specific RACH.
2.2. [bookmark: _Toc68255398]Handling of simultaneous configuration of RACH prioritization parameters for slice and similar functions
There is no consensus [3] on how to handle simultaneous configuration of RACH prioritization parameters for slice and similar functions. And it is proposed to discuss this in this meeting.
	RAN2 confirms that the issue of prioritization parameter collision with MPS/MCS need to be resolved. There is UE based solution (option 1, fixed rule) or network based solution (option 2, configurable rule) or both. Discussion on pros and cons can be left to next meeting.


[bookmark: _GoBack]In our understanding, whether MCP/MPS has absolute high priority than all the slices and vice versa is not fixed in some cases. Hence, it is more attractive to apply flexible solutions, i.e. network based solutions. The network defines whether the slice RA prioritization parameters override parameters of MCS/MPS by configuration. Then based on this information, UE can decide to apply RA or MCS/MPS prioritization parameters to perform access procedure. 
[bookmark: _Toc71534282]Proposal 6: Network based solution can be used to solve the issue of slice prioritization parameter collision with MPS/MCS.
2.3. Configuration of RACH prioritization parameters 
It has been agreed that scalingFactorBI and powerRampingStepHighPriority can be configured at least in SIB. But it is still FFS whether these two parameters can be configured in RRCRelease. In NR, cellReselectionPriorities, i.e. absolute priorities of different NR frequencies or inter-RAT frequencies may be carried in RRCRelease message [4]-[5]. When UE receives cellReselectionPriorities in RRCRelease, the UE shall ignore all the related parameters provided in system information while T320 is running. Dedicated configuration in RRCRelease is useful, because the network has good acknowledgement of the UE capability and traffic history. For slice-based RA, if scalingFactorBI and powerRampingStepHighPriority can be configured in RRCRelease, UE can maintain RA prioritization configuration while in RRC idle/inactive state. When UE intends to initiate RRC setup or RRC resume procedure, UE can apply these parameters to access to network more appropriately.
[bookmark: _Toc71534283]Proposal 7: Parameters scalingFactorBI and powerRampingStepHighPriority can be configured in RRCRelease.

3. Conclusion
This contribution analyzed the slice specific RACH. We conclude the following proposals:
Proposal 1: Dedicate RSRP threshold is defined for slice-based RACH type selection.
Proposal 2: UE should first select between slice specific RA and common RA. Then, UE performs RA type selection.
Proposal 3: SUL is supported in slice-based RA configuration.
Proposal 4: The 4-step common RACH should be configured on the initial BWP when slice specific RACH configured.
Proposal 5: UE may fallback to common RACH from slice specific RACH.
Proposal 6: Network based solution can be used to solve the issue of slice prioritization parameter collision with MPS/MCS.
Proposal 7: Parameters scalingFactorBI and powerRampingStepHighPriority can be configured in RRCRelease.
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