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1. Introduction
During RAN2 #112-e meeting and after during email discussion [1], two solution approaches were highlighted:
The following solutions will be studied and captured in the TR 38.832:
Solution 1: Slice-specific separate RACH resources pool can be configured per slice or per slice group, in addition to the existing common RACH resources.
Solution 2: Slice-specific RACH parameters prioritization can be configured per slice or per slice group.
Neither solution may not be applicable to all possible slices.
During RAN2 #113bis-e meeting [2] it was agreed:
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. 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.
The table from R2-2104322 can be used for further discussion.

On RACH partitioning it is also part of RAN2#114-e’s agenda that:
Tentative plan fpr RACH resource partitioning: A common AI for RACH partitioning is expected from Q3. Until then each concerned WI to iron out WI-specific aspects of RACH partitioning.

In this contribution, we give our views on grouping for RACH configuration and RA type selection, and discuss RAN Slicing-specific criteria for RACH partitioning.
 2. Discussion
2.1 RACH selection priority
2-Step RACH was introduced in Release 16 to, among other goals, allow UEs fast access to PUSCH resources. To ensure decodability of said PUSCH message without UL synchronization from TA command, a new msgA-rsrp-Threshold IE was introduced as well as a ΔMsgA_PUSCH power offset. This effectively reduces the number of UEs allowed to select 2-Step RACH and allows UEs to use more power during MsgA_PUSCH to increase RA success probability. 
Similarly, signalling slice-specific msgA-rsrp-Threshold and ΔMsgA_PUSCH would effectively allow faster access to the intended slice for high priority slices. This solution also allows fine tuning of slice priorities and can enable a form of RACH isolation. Indeed, low priority UEs not meeting their slice-defined RSRP threshold (which could be infinite) would fallback to commonly shared RACH.
Observation 1: Allowing slice-specific 2-Step RACH enables efficient fast access to the cell for prioritised slices.
Furthermore, slice-specific RA type selection addresses the Solution 1 approach as it can prevent access to RACH resources to some UEs, or at least reduce the load depending on the threshold value which could be infinite. This solution allows more flexibility to support more slice-specific RACH configurations without tightly isolating RA resources, thus providing faster access to the cell for a greater number of slices while avoiding resource fragmentation.
Proposal 1: RAN2 to support slice-specific RSRP threshold for Slice-specific RACH configuration.
Slice-specific RSRP Threshold is not necessarily restricted to 2-Step RA. Thus, a UE that does not meet RSRP threshold for slice-specific 2-Step RA may still be able to access slice-specific 4-Step RA, if configured by the gNB, which may still be faster than common 2-Step RACH because the collision probability is likely smaller. However, this is provided that the UE prioritised slice-specific RACH over RA type.
Also, the motivation to configure Slice-specific 4-Step RACH, which is up to NW implementation, will probably be motivated by high collision rate in common RACH resources. Indeed, the NW should avoid unnecessary partitioning of resources. So, configuring slice-specific 4-Step RACH at the same time as common RACH, especially 2-Step RACH, would mean that there is a high risk of collision in the common RACH. Therefore, we think that the UE should prioritise slice-specific configuration over selecting RA type.
Observation 2: If configured, UEs should prioritise slice-specific 4-Step RACH over common RACH.
In last meeting, a summary table was proposed in R2-2104322 [3]:
	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.



We think that slice-specific RACH should always be configured to enable fast access to the slice for the UE. There may be some cases where the NW may want to configure less intuitive scenarios, e.g Case 3, but we believe that it is up to the NW to be able to configure resources this way if it thinks it is needed.
Proposal 2: RAN2 to support all 8 cases from the table in R2-2104322.
We also think that the UEs should always go according to the NW configuration, so it should always select slice-specific RACH when available in priority over common RACH, even if it would be slice-specific 4-Step RACH over common 2-Step RACH.
In summary, we believe that UEs should behave as follows:
Proposal 3: UEs should prioritised slice-specific RA, if available, over RACH type selection, more specifically:
· If both 2-step and 4-step slice-specific RACH are configured (case 2, 5): Select slice-specific RACH and use slice-specific RSRP threshold#1 to do RA type selection between 2-Step and 4-Step slice-specific RACH
· If only 2 step slice-specific RACH is configured (case 1, 6, 7): Choose 2-step slice-specific RACH only if it passed the slice specific RSRP threshold#2, otherwise do legacy common RACH selection, FFS in Case 6 if UE cannot pass 2-Step common RACH RSRP threshold either
· If only 4-step slice-specific RACH configured (case 3, 4, 8): Choose 4-step slice-specific RACH
RAN2 to Further discuss whether three thresholds could be different.
Applying Proposal 3’s reasoning to the FFSs in the table, our view is:
Proposal 4: Regarding the RACH selection according to cases described in R2-2104322:
· In Case 3, UE should select 4-step slice specific RACH
· In Case 7, UE should select 2-step slice specific RACH only if it passes the slice-specific RSRP threshold
· In Case 8, UE should select 4-step slice specific RACH

2.2 Slice grouping
A common AI to discuss RACH partitioning will commence next meeting. Regarding RAN Slicing, the question of slice grouping is central in two major ways:
1) Having as many RACH Configurations as there are slices is not realistic but some fine tuning between high priority and lower priority slices is beneficial
2) Broadcasting a single slice-specific RACH Configuration may cause security issues as the slice may be recognisable and therefore susceptible to attacks
For these reasons, we support slice-grouping, for a more efficient allocation/separation of RA resources and some form of slice-anonymisation. In that regard, the SST criterion would be too revealing and could be disserving the purpose of slice-specific RACH.
Proposal 5: RAN2 to support slice grouping for RACH configuration, based on a variety of criteria including but not only SST.
3. Conclusion
In this contribution, we observed and proposed the following:
Observation 1: Allowing slice-specific 2-Step RACH enables efficient fast access to the cell for prioritised slices.
Observation 2: If configured, UEs should prioritise slice-specific 4-Step RACH over common RACH.
Proposal 2: RAN2 to support all 8 cases from the table in R2-2104322.
Proposal 3: UEs should prioritised slice-specific RA, if available, over RACH type selection, more specifically:
· If both 2-step and 4-step slice-specific RACH are configured (case 2, 5): Select slice-specific RACH and use slice-specific RSRP threshold#1 to do RA type selection between 2-Step and 4-Step slice-specific RACH
· If only 2 step slice-specific RACH is configured (case 1, 6, 7): Choose 2-step slice-specific RACH only if it passed the slice specific RSRP threshold#2, otherwise do legacy common RACH selection, FFS in Case 6 if UE cannot pass 2-Step common RACH RSRP threshold either
· If only 4-step slice-specific RACH configured (case 3, 4, 8): Choose 4-step slice-specific RACH
RAN2 to Further discuss whether three thresholds could be different.
Proposal 4: Regarding the RACH selection according to cases described in R2-2104322:
· In Case 3, UE should select 4-step slice specific RACH
· In Case 7, UE should select 2-step slice specific RACH only if it passes the slice-specific RSRP threshold
· In Case 8, UE should select 4-step slice specific RACH
Proposal 5: RAN2 to support slice grouping for RACH configuration, based on a variety of criteria including but not only SST.
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