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1 
Introduction


In RANP#91, a WID for enhancement of RAN Slicing for NR was approved in RP-210912 having the following as objectives:
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).

In this paper, we present our initial view on this aspect. 
2
Discussion
For slice differentiation, separate PRACH configuration and PRACH parameters prioritization were discussed in SI phase. In RAN2#113, RAN2 agreed that:

1
Separated PRACH configuration (e.g. transmission occasions of time-frequency domain and preambles) can be configured for slice or slice group. 

2
Existing RACH parameters prioritization (i.e. scalingFactorBI and powerRampingStepHighPriority ) can be supported as baseline for slices.

However, that doesn’t necessarily mean that the network always provide separated PRACH resources or enable RACH parameter prioritization for all slices or all slice groups. 
Given that the maximum number of slices are 8 in Rel-17, isolation of every slice would require 8 more division of RAP or PRACH resource in time/frequency domain. In Rel-17, it is already possible to provide separate RAP or PRACH resource for some purposes, e.g., CBRA, CFRA, BFR request, SI request, RA type, per SSB/CSI-RS, and further separation is under discussion in Rel-17 SDT and NTN. Given that overloaded RA trial within limited PRACH resource would have critical impact to RA collision and failure, we should be careful in putting more events that should be differentiated by separated RAP or PRACH resource. In other words, if RAN2 decides to provide separate RAP or PRACH resource for slice or slice group, it should be for only one or two prioritized slices/slice groups than for all slices/slice groups. It could be up to network implementation but, for safety, we suggest to have a limitation in specification.
Proposal 1. Limit the number of slice or slice group, e.g., 1, that can be configured with separated PRACH resources.
Currently, whether to select 2-step RA or 4-step RA is dependent on the RSRP of the downlink pathloss reference and the initiation event of RA, i.e., reconfiguration with sync (RRC Connection setup or resume). The reason behind is to allow 2-step RAN only when channel status is fine so that Msg A is likely to be successfully transmitted. 
In support of RAN slicing, it was proposed to allow use of 2-step RA or 4-step RA in a slice-specific manner by introducing a slice-specific RSRP comparison. The slice having higher RSRP threshold than that of other slices would have less frequent opportunity of triggering 2-step RA.  Consequently, the overload situation in 2-step RA can be controllable somehow.
Given that, however, the RSRP varies unpredictably, using RSRP threshold for control of overload situation would be less controllable and complex. Therefore, we would think it is more easy and workable to allow or disallow use of 2-step RA per slice manner. 
Proposal 2. Allow the use of 2-step RA per slice.

If 2-step RA is allowed for a specific slice, it would be sufficient to configure separate PRACH configuration for 2-step RA only. It seems to be too much to give more isolation even for 4-step RA. 

Proposal 3. For a slice allowed for 2-step RA, separate PRACH resource is configured only for 2-step RA but not for 4-step RA.

Proposal 3 would mean that if the UE fallback to 4-step RA from 2-step RA for a slice, the UE chooses common PRACH resource for 4-step RA. 

Proposal 4. If 2-step RA using slice-specific PRACH configuration fails, the RA procedure fallbacks to 4-step RA using common PRACH configuration.
Similarly, if a slice is not allowed for 2-step RA, network may provide separate PRACH resource for 4-step RA. In this case, one question would be the fallback to 4-step RA using a common RACH resource is supported if 4-step RA fails (i.e., preamble transmission counter reaches the maximum value) using separate PRACH configuration for a slice. We think fallback from slice-specific 4-step RA to common 4-step RA is complex and not much needed. Further, it seems not logical to assume that 4-step RA using slice-specific PRACH configuration fails but 4-step RA using common PRACH configuration succeeds. Therefore, as today, we would propose that if 4-step RA fails using slice-specific PRACH resource, the MAC entity indicates RA problem to upper layers.

Proposal 5. If 4-step RA using slice-specific PRACH configuration fails, the RA procedure is not allowed to fallback to 4-step RA using common PRACH configuration.  The MAC entity indicates RA problem to upper layers as today.
3
Conclusion
In this paper, we discuss RA configuration per slice/slice group and fallback from slice-specific 2-step/4-step RA procedure. The proposals are:
Proposal 1. Limit the number of slice or slice group, e.g., 1, that can be configured with separated PRACH resources.
Proposal 2. Allow the use of 2-step RA per slice.

Proposal 3. For a slice allowed for 2-step RA, separate PRACH resource is configured only for 2-step RA but not for 4-step RA.

Proposal 4. If 2-step RA using slice-specific PRACH configuration fails, the RA procedure fallbacks to 4-step RA using common PRACH configuration.
Proposal 5. If 4-step RA using slice-specific PRACH configuration fails, the RA procedure is not allowed to fallback to 4-step RA using common PRACH configuration.  The MAC entity indicates RA problem to upper layers as today.
