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1. Introduction
During the RAN2 #113bis-e [1], the following agreements for slice based RACH were achieved,
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.
In addition, issues, e.g., RACH fallback, co-existence with MPS/MCS, and collision of the RA-RNTI were introduced in the offline discussion [2], and some agreements and FFSes were made in the minutes. In this contribution, the discussions are mainly about the above remaining issues.
2. Discussion
2.1 Status after RAN2#113b-e
Agreements are as below:
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.
5.1: RACH type selection between 2-step slice specific RACH and 4-step slice specific RACH is based on a RSRP threshold.

FFSes are as below:
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.
FFS to introduce a slice specific threshold or reuse the legacy threshold.
[bookmark: OLE_LINK11]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.

2.2 Slice based RACH fallback
8 cases were proposed for the slice based RACH fallback in the offline discussion [2]. However, the classification may be inaccurate. According to TS 38.331 [3], the 4-step common RACH is configured in the RACH-ConfigCommon IE in SIB1, i.e., regardless of whether the slice based RACH is introduced, the UE can at least use the 4-step common RACH. Therefore, the 4-step common RACH is configured for the UE by default.
Observation 1: For slice based RACH, the 4-step common RACH is configured for the UE by default.

For the current spec, the RACH fallback is from 2-step RA to 4-step RA triggered by the msgA-TransMax reaching the maximum value. The difference between 2-step RA and 4-step RA is the size of MsgA and Msg1. For a RSRP higher than the msgA-RSRP-Threshold, the UE can use the 2-step RA to transfer more data in MsgA and access the network faster. If the network condition becomes worse, the UE can fallback to 4-step RA and access the network in a relatively slow way.
However, compared with the legacy RACH fallback, the fallback within the same RA type, e.g., from 2-step slice specific RA to 2-step common RA, and from 4-step slice specific RA to 4-step common RA, seems unnecessary. For the same RA type, the main difference between the slice specific RACH and common RACH is the isolated PRACH resources. The fallback will affect the access of normal UEs due to the occupation of common PRACH resources. On the other side, if the fallback of the same RA type is introduced, extra parameters, e.g., slice specific msgA-TransMax and msg1-TransMax should be defined, which will make the RACH procedure complicated and cause a large spec impact.
Proposal 1: The fallback within the same RA type, i.e., from 2-step slice specific RA to 2-step common RA, and from 4-step slice specific RA to 4-step common RA, should not be supported.

According to the above analysis, both the original table (Table 1) and the revised fallback case table (Table 2) are given as follows:
Table 1: RACH fallback analysis for RAN slicing (Original)
	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.



Table 2: RACH fallback analysis for RAN slicing (Updated)
	Cases
	RACH resource configuration in one BWP
	RACH type selection for slice triggered access
	Fallback after MSGA attempt number beyond threshold

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

	Case 2
	2-step common RACH
4-step common RACH
	RACH type selection based on RSRP threshold
	Fallback to 4-step common RACH

	Case 3
	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.

	Case 4
	4-step slice specific RACH
4-step common RACH
	Always perform 4-step slice specific RACH
	No fallback

	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. 

	Case 6
	2-step slice specific RACH
2-step common RACH
4-step common RACH
	RACH type selection based on RSRP threshold
	Fallback to 4-step common RACH. 

	Case 7
	4-step slice specific RACH
2-step common RACH
4-step common RACH
	Always perform 4-step slice specific RACH
	No fallback



Proposal 2: It is proposed to adopt Table 2 for RACH fallback for slice based RACH.

2.3 Slice based RACH parameters prioritization
According to the agreements [1], “ScalingFactorBI and powerRampingStepHighPriority can be configured at least in SIB”, i.e., the MPS/MCS related RACH parameters are reused for the slice based RACH prioritization. However, these two parameters may not be sufficient to meet the various requirements of different slices. To achieve RACH prioritization among different slices, slice-specific RACH parameters should be introduced. For example, a shorter contention resolution timer (i.e., ra-ContentionResolutionTimer) can satisfy the delay-sensitive requirement of URLLC slices. Other possible RACH parameters include, for example, preambleTransMax, ra-ResponseWindow, etc. 
Proposal 3: It is proposed that RAN2 agree to support slice-specific RACH parameters for different slice groups, e.g., ra-ContentionResolutionTimer, preambleTransMax, and ra-ResponseWindow, etc.

For co-existence with MPS/MCS, the summary [2] is as below:
	Summary for Q6
· Option 1 (clearly specified): 14 companies
· Option 1a (Slice override MPS): 7 companies
· Option 1b (MPS override slice): 6 companies
· Option 1c (select most beneficial parameters): 1 company
· Option 2 (configurable by network): 13 companies
And 3 companies wondered whether the conflict may occur, while 18 companies agreed the issue need to be resolved.
It seems each side got numbers of support, and looks difficult to converge at this meeting. Rapporteur suggest to postpone.
[18/21] Proposal 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.



It can be seen that option 2 (configurable by network) has more supports than other options. Option 2 can provide flexibility and the network can control the priority if both the conflict happens. For option 1a and 1b, companies have different views on the prioritization, and we think that option 1a/1b is the default rule if the priority rule is not available on the UE side. In general, we think that option 2 is a better solution, and one question is whether to define a default priority rule.
Proposal 4: It is proposed RAN2 to agree on option 2 (configurable by network) and FFS whether to define a default priority rule.

2.4 Slice group for slice specific RACH
As mentioned in Section 2.1, there was a FFS on details of the slice group. In our discussion paper [5], we have detailed analysis and proposals for the slice group mechanism. We think that the slice group mechanism should be common for relevant features (slice based cell reselection, slice based RACH), so there should be a common discussion in the standard. In this case, we think that the slice group can be discussed in either of the features.

2.5 Others
2.5.1 Collision of slice based RA-RNTI and legacy RA-RNTI
For the case that the slice based RACH and legacy RACH are with different PRACH configurations, the slice based and legacy RACH can possibly use different RO sets, of which the RO sets share the same f_id, thus the slice based RNTI and the legacy RNTI may be the same. And the UE cannot distinguish whether the RAR is for slice-oriented or legacy UEs.
Considering that other work item, i.e., SDT, is discussing the problem of the RNTI collision for SDT and non-SDT UEs, for the limited Tu assignment, our conclusion can follow theirs.
Proposal 5: For the problem of the collision of slice based and legacy RA-RNTIs, RAN2 follows SDT’s conclusion.

2.5.2 Unified solution for RACH partitioning to support Rel-17 WIs
At the last RAN2 meeting, it was discussed whether to work out a unified solution for RACH partitioning to support Rel-17 WI (e.g. slicing, RedCap, coverage enhancement, SDT), but no conclusion was made. We think that it is beneficial to check all relevant features and then the solutions should be also checked across features if possible, but the timing may be later, e.g., when the solution details and draft CRs are available. In addition, we think that how to discuss the unified solution may be also checked, because cross-feature discussions may need a good organization.
In general, we think Rel-17 WIs can firstly separately discuss their own parts, and then RAN2 can try to manage a review in order to handle similar solutions. Finally, we hope that a unified solution for RACH partitioning could be decided for Rel-17.

3. Conclusion
In this contribution, we mainly discuss the remaining issues of the slice based RACH in the offline discussion. It is proposed:
Observation 1: For slice based RACH, the 4-step common RACH is configured for the UE by default.
Proposal 1: The fallback within the same RA type, i.e., from 2-step slice specific RA to 2-step common RA, and from 4-step slice specific RA to 4-step common RA, should not be supported.
Proposal 2: It is proposed to adopt Table 2 for RACH fallback for slice based RACH.
Proposal 3: It is proposed that RAN2 agree to support slice-specific RACH parameters for different slice groups, e.g., ra-ContentionResolutionTimer, preambleTransMax, and ra-ResponseWindow, etc.
Proposal 4: It is proposed RAN2 to agree on option 2 (configurable by network) and FFS whether to define a default priority rule.
Proposal 5: For the problem of the collision of slice based and legacy RA-RNTIs, RAN2 follows SDT’s conclusion.
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