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Introduction
In RAN2#115-e [1], the following agreements were achieved:
	Agreements:
1.	Preamble partitioning is defined on a feature and/or feature combination basis.  FFS on signalling.  2step RA and CE is excluded, if RAN1 decided to exclude
2.	Preambles associated with a Rel-17 feature should never be chosen by legacy UEs in the case of RO sharing.  
3.	New feature and/ feature combination specific preambles can be defined in a) Separate time-frequency resources, not defined through legacy RRC signalling, b) Within the Contention free preamble resources (i.e. within the preambles not used for contention based) defined through legacy RRC signalling.  FFS on c) Within the “not available” preambles defined at the end of a RO through the legacy  totalNumberOfRA-Preambles
4.	A common RRC CR capturing the signalling framework for RACH resource configuration across all the WIs should be used and this CR should be maintained as part of the common RACH agenda item.  Each WI is expected to provide the necessary parameters to include in the signalling.
5.	A common MAC CR capturing the changes to sections 5.1.1 and section 5.1.1a of the MAC spec can also be considered and if agreeable, this CR should also be maintained as part of the common RACH agenda item.
6.	As a baseline, the RA procedure design for Rel-17 should adhere to the following general principles: 
a: Carrier selection (between NUL/SUL) should happen ahead of the initial RACH resource selection (i.e. feature combination is not considered in carrier selection).   
b: Initial RACH resource should be selected based on the selected carrier for the selected feature combination (i.e., selected slice, SDT or not, REDCAP or not etc). Only the RACH resource matching the feature and/or feature combination of current RACH procedure will be considered as available in the RACH resource selection.
c: As a general rule, all RACH retransmissions (if any are needed, until RACH failure happens) shall be performed over the same RACH resources (and same carrier – NUL/SUL) as the one selected for initial RACH resource.  However, we can discuss fallback on a case by case basis if there is a strong motivation and discuss them together in this AI.



This contribution will focus on the remaining issues related to common RACH indication and partitioning.

Discussion
Fallback mechanism for slice-based RACH
The followings are the objectives for RACH of the work item “Enhancement of RAN Slicing” approved in RAN#91-e including support of RACH fallback cases:
	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).



There have been many discussions and contributions on the fallback mechanism for slice-based RACH in agenda 8.8.3 from RAN2#113bis-e [1], and RAN2 have achieved the following agreements on this issue:
	RAN2#113bis-e [1]:
4	Legacy 2-step RA fallback mechanism is supported.
5.2: The table from R2-2104322 can be used for further discussion.
RAN2#115-e [2]:
R2-2108839	Report for [Post114-e][252][Slicing] RACH partitioning details for slicing	CMCC	discussion	Rel-17	NR_slice
8	It is RAN2 common understanding that 4-step common RACH needs to always be supported in initial BWP for legacy UE. And whether to configure 2-step slice specific RACH only or 4-step slice specific RACH only or both is left to network configuration.

6	For RACH type selection, UE first selects between slice-specific and common RACH, then selects between 2-step and 4-step.
9 	The following fallback case is supported:
–	Fallback case 2: Fallback from 2-step slice specific RACH to 4-step common RACH, if 4-step slice specific RACH is not configured.
10	The following fallback cases are not supported in this release:
–	Fallback case 1: Fallback from 4-step slice specific RACH to 4-step common RACH
–	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.

6, 9, 10 will be aligned to the common RACH partitioning discussion decisions



Table 1. Fallback cases from R2-2104322[2]
	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.



It is beneficial to support fallback mechanism and continue the discussion on the remaining issues for fallback mechanism for slice-based RACH.

Issue #1: The validity for case3/6/8 in the table 
According to the agreement “4-step common RACH needs to always be supported in initial BWP for legacy UE” in RAN2#115-e, the case 3 and case 6 are not valid due to no 4-step common RACH.
And according to the agreement “whether to configure 2-step slice specific RACH only or 4-step slice specific RACH only or both is left to network configuration”, the case 8 is valid.
Proposal 1: Case 3/6 in the table is not valid, and case 8 is valid from network configuration perspective.

Issue #2: How to perform RACH type selection (e.g., slice-specific and common, 2-step and 4-step)
In our view, if the network reserved separated RACH resources for slice traffic, it doesn’t make sense that the UE selects common RACH just based on RSRP threshold. Therefore, it is reasonable that when MO data associated with configured slice is arriving, only slice specific RACH (including 2-step and/or 4-step) is considered (i.e. UE will not consider common RACH) if configured. That is, the basic principle is that the UE should first select between slice specific RA and common RA, and if the slice specific RA is configured, the UE should select slice specific RA.
Proposal 2: The UE should first select between slice specific RA and common RA, if both are configured.
If the network configured slice specific 2-step RA and 4-step RA, the UE can select 2-step RA or 4-step RA based on a RSRP threshold as legacy mechanism. That is, only if the MO slice is configured with slice specific 2-step RA resources and the measured RSRP is higher than the threshold msgA-RSRP-Threshold, should the slice-specific 2-step RA be selected. Technically, introducing a new RSRP threshold or reusing the legacy threshold for the selection between 2-step and 4-step slice-initiated RACH are acceptable.
Proposal 3: It’s acceptable to introduce a new RSRP threshold or reuse the legacy threshold for the selection between 2-step and 4-step slice-initiated RACH.

Issue #3: Support of RACH fallback cases
For the fallback mechanism, fallback from 2-step slice specific RA to 4-step slice specific RA (if configured) is naturally supported, similar to the legacy mechanism. The key issue is whether the UE can fallback from slice specific RACH to common RACH. According to the Table 1 above, there are 3 open cases.
1) Fallback case 1: Fallback from 4-step slice specific RACH to 4-step common RACH.
2) Fallback case 2: Fallback from 2-step slice specific RACH to 4-step common RACH, if 4-step slice specific RACH is not configured.
3) 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.
If only 2-step slice specific RA is configured but 4-step slice specific RA is not configured, it will be helpful to fallback to 4-step common RA (if it is available) when 2-step slice specific RA is failed because of bad radio condition or network load. For the fallback from 4-step slice RA to 4-step common RA and the fallback from 2-step slice specific RA to 2-step common RA, it seems to be no benefit. 
Based on the analysis, we suggest to support the fallback case 2, and not support the fallback case 1 and case 3.
Proposal 4: For the following fallback cases, RAN2 agree that fallback case 2 is supported, and fallback case 1 and 3 are not supported: 
1) Fallback case 1: Fallback from 4-step slice specific RACH to 4-step common RACH.
2) Fallback case 2: Fallback from 2-step slice specific RACH to 4-step common RACH, if 4-step slice specific RACH is not configured.
3) 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.
Based on the above analysis, the cases in the table 1 can be updated as shown in Table 2. The changes are highlighted in yellow.
Table 2. Fallback cases for slice RA configuration
	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
	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
No Fallback from 4-step slice specific RACH to 4-step common 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 
No Fallback from 4-step slice specific RACH to 4-step common RACH



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

	Case 8 
	4-step slice specific RACH
2-step common RACH
4-step common RACH
	Always perform 4-step slice specific RACH
	No Fallback from 4-step slice specific RACH to 4-step common RACH



 
Proposal 5: RAN2 agree the fallback cases for slice-based RACH in the table 2. The changes are highlighted in yellow.

Issue #4: The parameter used for RACH fallback 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, it would be beneficial to support different maximum transmission number for the slices which have different latency requirements.
Proposal 6: The parameter msgA-TransMax can be configured differently per slice group.

Conclusion
Here are the proposals for RACH indication and partitioning.
Proposal 1: Case 3/6 in the table is not valid, and case 8 is valid from network configuration perspective.
Proposal 2: The UE should first select between slice specific RA and common RA, if both are configured.
Proposal 3: It’s acceptable to introduce a new RSRP threshold or reuse the legacy threshold for the selection between 2-step and 4-step slice-initiated RACH.
Proposal 4: For the following fallback cases, RAN2 agree that fallback case 2 is supported, and fallback case 1 and 3 are not supported: 
1) Fallback case 1: Fallback from 4-step slice specific RACH to 4-step common RACH.
2) Fallback case 2: Fallback from 2-step slice specific RACH to 4-step common RACH, if 4-step slice specific RACH is not configured.
3) 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.
Proposal 5: RAN2 agree the fallback cases for slice-based RACH in the table 2. The changes are highlighted in yellow.
Table 2. Fallback cases for slice RA configuration
	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
	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
No Fallback from 4-step slice specific RACH to 4-step common 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 
No Fallback from 4-step slice specific RACH to 4-step common RACH



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

	Case 8 
	4-step slice specific RACH
2-step common RACH
4-step common RACH
	Always perform 4-step slice specific RACH
	No Fallback from 4-step slice specific RACH to 4-step common RACH



 
Proposal 6: The parameter msgA-TransMax can be configured differently per slice group.
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