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1 	Introduction	
In RAN2#113bis-e and RAN2#114e, RAN2 made the following agreements on RAN slicing [1, 2]:
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. 
scalingFactorBI and powerRampingStepHighPriority can be configured at least in SIB (FFS for dedicated RRC signalling).
Network can configure slices with 4-step or 2-step (or both) RA resources.
Legacy 2-step RA fallback mechanism is supported. 
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
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.
RAN2 confirm for a slice group, separated RO and/or separate preamble can be configured within the existing RACH-ConfigCommon and RACH-ConfigCommonTwoStepRA

In this contribution, we share our views on the detailed operation of slice-specific RACH.
2	Discussion
Aspects on slice group
Regarding the slice grouping, the followings are agreed on previous RAN2 meetings:
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 RAN slicing, slice grouping is discussed in separate sub-agenda, i. e., slice specific cell reseleactioin and slice specific RACH. Since the discussion on slice grouping is common issue on RAN slicing aspects, RAN2 first needs to decide whether separated slice grouping will be introduced for cell reselection and slice-specific RACH operations. We think that the common slice group for RAN slicing would be simpler since there is only one mapping information between slice ID and S-NSSAI. The additional grouping method causes more complexitiy on signalling while the benefit of separated slice group has not been identified. In addition, considering the limited number of TUs, a common design of slice group will reserve more time to define more important details on RAN slicing.
[bookmark: _Hlk78749850]Proposal 1. The common slice grouping is defined in RAN slicing, which is used both in cell reselection and RACH.
Configuration of slice-specific RACH resource
Regarding the configuration scenarios, RAN2 have made following agreements in 113bis-e meeting:
Network can configure slices with 4-step or 2-step (or both) RA resources.
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. 
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.
The table from R2-2104322 can be used for further discussion. 

The table from R2-2104322 is as in Table 1. In e-mail discussion [post114-e][252], Table 1 is used to discuss the configuration cases for slice-specific RACH isolation.
Table 1. Table from R2-2104322 [3] as the starting point of slice-specific RACH discussion
	Cases
	RACH resource configuration in one BWP
	RACH type selection for slice triggered access
	Fallback after MSGA or MSG1 attempt number beyond threshold

	Case 1
	2-step slice specific RACH
4-step common RACH
	FFS Always perform 2-step slice specific RACH
	Fallback to 4-step common RACH

	Case 2
	2-step slice specific RACH
4-step slice specific RACH
4-step common RACH
	RACH type selection based on RSRP threshold
	Fallback to 4-step slice specific RACH.
FFS Fallback from 4-step slice specific RACH to 4-step common RACH

	FFS Case 3 is valid
	4-step slice specific RACH
2-step common RACH
	FFS Always perform 4-step slice specific RACH
	FFS:
No fallback vs. Fallback to common RACH

	Case 4
	4-step slice specific RACH
4-step common RACH
	Always perform 4-step slice specific RACH
	FFS:
No fallback vs. Fallback to common RACH

	Case 5
	2-step slice specific RACH
2-step common RACH
4-step slice specific RACH
4-step common RACH
	RACH type selection based on RSRP threshold
	Fallback to 4-step slice specific RACH. 
FFS Fallback from 4-step slice specific RACH to 4-step common RACH.

	FFS
Case 6 is valid
	2-step slice specific RACH
2-step common RACH
	Always perform 2-step slice specific RACH
	FFS:
No fallback vs. Fallback to common RACH

	Case 7
	2-step slice specific RACH
2-step common RACH
4-step common RACH
	FFS Always perform 2-step slice specific RACH
	Fallback to 4-step common RACH. 
No fallback to 2-step common RACH.


	FFS
Case 8 is valid
	4-step slice specific RACH
2-step common RACH
4-step common RACH
	FFS Always perform 4-step slice specific RACH
	FFS Fallback from 4-step slice specific RACH to 4-step common RACH.



In our understanding, the Case 3, Case 6, and Case 8 are not typical cases. For example, considering that UE is in RRC_IDLE or RRC_INACTIVE state, it is a common understanding that the UE operates on initial BWP for slice-specific RACH. Therefore, Case 3 and Case 6 are not usual cases since 2-step common RACH resource is configured without 4-step common RACH resource in initial BWP. On the other hand, the Case 8 configures 4-step slice specific RACH resource, without 2-step slice specific RACH resource. Given that 2-step RA procedure is faster than 4-step RA, it is questionable for which scenario Case 8 is useful.
However, even though Case 3, Case 6, and Case 8 are not usual cases, it is up to the network to configure the slice-specific RACH resource and common RACH resource. Therefore, in order to provide the flexibility to the network, the restriction to the cases is not needed.
Note that there can be one additional case if all cases are supported. 
· Case 9. 2-step slice specific RACH, 4-step slice specific RACH, and 2-step common RACH.
Proposal 2. Consider all the configuration cases for slice-specific RACH.

Aspects on the RACH type selection 
In e-mail discussion [Post114-e][252], it was discussed how to select the slice-specific RACH resource when common RACH resource is also available. The discussion includes two options as follows:
· Option 1. The UE first selects the slice-specific RACH if it is configured. Then, the UE selects RACH type between 2-step slice-specific RACH and 4-step slice-specific RACH.
· Option 2. The UE first selects whether to perform 2-step RACH or 4-step RACH. Within the selected RACH, the UE selects slice-specific RACH if it is configured. 
Option 1 is to prioritize slice-specific RACH regardless of configured RA type and RSRP threshold. On the other hand, option 2 is to check the RSRP threshold first to select between 2-step RA and 4-step RA. 
The result of RACH resource selection for each option depends on the configuration scenario of slice-specific RACH resource. If the network configures both 2-step slice-specific RACH resource and 4-step slice specific RACH resource, option 1 and option 2 does not make any difference in result of selection. If a UE is configured with slice, the UE selects RA type based on a RSRP threshold and uses the slice-specific RACH resource in both options.
When only one of 2-step slice specific RACH resource and 4-stpe slice specific RACH resource is configured, option 1 and option 2 would make different selection result. 
· If option 1 is taken, it is forced that the UE always perform configured RA type of slice-specific RACH without checking RSRP of downlink pathloss. When the network configures 2-step slice-specific RACH only, the 2-step RA procedure performed on slice-specific RACH resource may fail under the low radio quality, which delays the completion of RA procedure. 
· If option 2 is taken, the UE uses the common RACH resource when there is no slice-specific RACH resource associated with the selected RA type. When the network configures 2-step slice-specific RACH only, the UE only uses the 2-step slice-specific RACH as long as the MsgA is expected to be successfully transmitted. 
The RACH resource isolation is to guarantee the RACH resource for configured slice [4]. Some companies propose option 1 in order to follow the purpose of the slice-specific RACH. However, forcing to select configured RA type in slice-specific RACH regardless of RSRP degrades success probability of RA procedure in low radio quality. Since the MsgA transmission failure also decreases the success  ratio of RA procedure, selecting the inapproprioate RA procedure is not aligned with the purpose of RACH resource isolation. In addition, performing slice-specific RACH operation and RA type selection without checking RSRP is risky because the failure of MsgA transmission under the low radio quality delays the completion of RA procedure. In order to ensure the reliability of MsgA transmission and to prevent possible delay caused by RA failure, it is important to select proper RA type based on RSRP. In other words, the slice-specific RACH operation should follow the underlying priniciple in order to ensure the MsgA transmission and gurantee the completion of the RA procedure. That is, if there is at least 4-step common RACH in the BWP, UE should select the appropriate RA type 
Proposal 3. The UE first selects whether to perform 2-step RACH or 4-step RACH based on the radio quality. Within the selected RACH, the UE selects slice-specific RACH if it is configured.

Aspects on fallback mechanism
In 113bis-e meeting, RAN2 already agreed that legacy 2-step RA fallback mechanism is supported in slice-specific RACH.  That is, the fallback from 2-step slice specific RACH to 4-step slice specific RACH is supported. The additional fallback mechanism from slice-specific RACH to common RACH can be defined and some of them are FFS in Table 1. The e-mail discussion [Post114-e][252] has discussed the following fallback cases:
· Fallback case 1: Fallback from 4-step slice specific RACH to 4-step common RACH
· Fallback case 2: Fallback from 2-step slice specific RACH to 4-step common RACH, if 4-step slice specific RACH is not configured.
· [bookmark: _GoBack]Fallback case 3: Fallback from 2-step slice specific RACH to 2-step common RACH, if neither 4-step slice specific RACH nor 4-step common RACH is configured.
In addition to the cases in the e-mail discussion, the following cases may be added when the Case 3, 6, 8, and 9 are allowed:
· Fallback case 4-1: Fallback from the 4-step slice-specific RACH to the 2-step common RACH if UE first selects whether to perform slice-specific RACH before RA type selection.
· Fallback case 4-2: Fallback from the 2-step common RACH to the 4-step slice-specific RACH if UE first selects the RA type.
The legacy fallback mechanism defines the RA type switching from 2-step RA procedure to 4-step RA procedure. Therefore, the Fallback case 2 should be supported in order to enable successful transmission of RACH preamble even in the low radio quality. This operation is aligned with the current agreement.
However, the benefit of the additional fallback mechanism is questionable, because the gain of the fallback mechanism to common RACH resource is limited to the case that the common RACH resource is less congested. On the other hand, the additional fallback mechanisms requires more complex UE behaviour and increases the latency in RA procedure. Thus, it seems desirable to limit the trial of RA procedure by allowing only one fallback and reusing the legacy mechanism should be sufficient. 
In this sense,
· For Case 4, there is no fallback as the UE will select 4-step slice specific RACH first.
· For Case 1 and Case 7, if the UE selects 2-step slice-specific RACH first, the UE can fallback to 4-step common RACH. There is no fallback from 2-step slice specific RACH to 2-step common RACH. 
· For Case 8, if UE selects 2-step common RACH first, the UE can fallback to 4-step slice-specfic RACH if it is available. There is no additional fallback from 4-step slice-specfic RACH to 4-step common RACH
Proposal 4. Allow one time fallback from 2-step to 4-step RA regardless of configuration of slice-specific RACH. If the UE selects the 4-step RA first, there is no fallback as in the legacy. 

Aspects on signalling of RACH configurations
Regarding the signalling method of slice-specific RACH configuration, RAN2 has agreed to followings:
scalingFactorBI and powerRampingStepHighPriority can be configured at least in SIB (FFS for dedicated RRC signalling).
[bookmark: _Hlk78749726]RAN2 confirm for a slice group, separated RO and/or separate preamble can be configured within the existing RACH-ConfigCommon and RACH-ConfigCommonTwoStepRA


The agreement already concludes that current SIB includes slice-specific RACH prioritization parameter (e.g., scalingFactorBI and powerRampingStepHighPriority for slice or slice group). Since these parameters are already provided in the broadcast RRC signalling, the duplicated configuration via dedicated RRC signalling is not needed.
Proposal 5. RACH prioritization parameters are not configured in dedicated RRC signalling.
In Rel-16, RACH prioritization parameters for specific Access Ideneity (e.g., for MPS or MCS) are defined in RACH-ConfigCommon and RACH-ConfigCommonTwoStepRA. Since the RAN2 has agreed to configure the separated RO and/or separated preamble at least in RACH-ConfigCommon and RACH-ConfigCommonTwoStepRA, it is straightforward to define the slice-specific RACH prioritization parameter in RACH-ConfigCommon and RACH-ConfigCommonTwoStepRA.
Proposal 6. Slice-specific RACH prioritization parameters can be configured within the existing RACH-ConfigCommon and RACH-ConfigCommonTwoStepRA.

3	Conclusion
In this paper, we discussed the slice-specific RACH operation. The discussion includes the following proposals:
Proposal 1. The common slice grouping is defined in RAN slicing, which is used both in cell reselection and RACH.
Proposal 2. Consider all the configuration cases for slice-specific RACH.
Proposal 3. The UE first selects whether to perform 2-step RACH or 4-step RACH based on the radio quality. Within the selected RACH, the UE selects slice-specific RACH if it is configured.
Proposal 4. Allow one time fallback from 2-step to 4-step RA regardless of configuration of slice-specific RACH. If the UE selects the 4-step RA first, there is no fallback as in the legacy. 
Proposal 5. RACH prioritization parameters are not configured in dedicated RRC signalling.
Proposal 6. Slice-specific RACH prioritization parameters are configured within the existing RACH-ConfigCommon and RACH-ConfigCommonTwoStepRA
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