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Discussion and decision
1 Introduction
In RAN#91-e meeting the new WID on enhancement of RAN Slicing for NR was approved [1]. With regards to the support of slice-based RACH configuration the WID contains the following 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).


To start work on the new WI, we discuss in this contribution the following issues related to the objectives 2a and 2c:
1. RA type selection (4-step vs 2-step RA)
2. Configuration of separated PRACH per slice/slice group
3. Support of RACH fallback
2 Discussion
2.1 RA type selection (4-step vs 2-step RA)
Acc. to NR Rel-15/16 specifications two RA types are supported for contention-based random access (CBRA) as shown in Figure 1: a) the 4-step and b) the simplified 2-step procedure. Table 1 shows the RA type configuration options from network side. The 4-step RA type is mandatory for Rel-15 UEs and onwards, whereas the support of 2-step RA type is optional for Rel-16 UEs.
Due to the fact that 2-step RA type was introduced to reduce the number of interactions between the UE and network during the RRC connection setup and RRC connection resume procedures, thereby enabling a lower control plane latency, a straightforward solution would be to configure slice-specific PRACH resources based on 2-step RA type only (depending on the support of 2-step RA type by network). Otherwise, the network may need to configure slice-specific PRACH resources for both 4-step and 2-step RA types or for 4-step RA type only since it may not know which of the UEs accessing the cell from RRC_IDLE or RRC_INACTIVE may support 2-step RA type or not. Furthermore, we don’t see much value for configuring slice-specific PRACH resources depending on slice/service type supported in the cell, e.g. 2-step RA type for URLLC slice and 4-step RA type for eMBB slice.

In addition, configuring slice-specific PRACH resources for both 4-step and 2-step RA types is resource-consuming which may impact the configuration of the initial UL BWP in the cell.
Proposal 1: The configuration of slice-specific PRACH resources is based on a single RA type only, i.e. 4-step or 2-step RA type.
Proposal 2: A Rel-17 UE that supports configuration of slice-specific PRACH resources is mandated to support 2-step RA type.
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Figure 1: Message flows for 4-step and 2-step CBRA procedures

Table 1: RA type configuration options

	Option 
	4-step CBRA

(Type-1)
	2-step CBRA

(Type-2)
	Note

	1
	x
	
	

	2
	x
	x
	Shared PRACH resources in time/frequency domain; in time domain different preambles are allocated to differentiate the RA types

	3
	x
	x
	Separate PRACH resources in time/frequency domain

	4
	
	x
	


2.2 Configuration of separated PRACH per slice/slice group
As outcome of the study RAN2 concluded that separated PRACH (e.g., transmission occasions of time-frequency domain and preambles) can be configured for slice or slice group. However, when looking at the details for the realization of separated PRACH configurations per slice/slice group, we identified following options:
· Option 1: Each PRACH configuration per slice/slice group is separated in time-frequency domain

· Option 2: Each PRACH configuration per slice/slice group share the same resources in frequency domain but different resources in time domain

· Option 3: Mixture of option 1 and option 2

Figure 2 shows an example for Option 1 where slice-specific PRACH in time/frequency are configured in the initial UL BWP of the cell which do not overlap with each other in time/frequency. Figure 3 shows an example for Option 2 where slice-specific PRACH share the same resources in frequency domain but different resources in time domain (RACH occasions). A “PRACH frequency resource” in Figure 2 and Figure 3 consists of a number of PRBs and corresponds to the parameter msg1-FDM (for 4-step RA type) and msgA-RO-FDM (for 2-step RA type) resp. To simplify matters in Figure 2 a value of “1” and in Figure 3 a value of “2” has been taken for that parameter.
Each option has its pros and cons and which option to support mainly depends on the use-case and cell deployment scenario, e.g. maximum number of slice-specific PRACH configurations to support, channel bandwidth of the cell, size of initial UL BWP.
Proposal 3: Discuss and agree on the option(s) for configuring separated PRACH per slice/slice group.
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Figure 2: Each PRACH configuration per slice/slice group is separated in time-frequency domain (Option 1)
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 Figure 3: Each PRACH configuration per slice/slice group share the same resources in frequency domain 
but different resources in time domain (Option 2)

2.3 Support of RACH fallback
As outcome of the study RAN2 concluded to further discuss the issue on RACH fallback (from 2-step slice-based RACH to 4-step slice-based RACH or common RACH) during the WI phase. The conclusion was made under the assumption that both 2-step and 4-step RA types may be configured simultaneously for slice-specific RACH access in a cell. However, as we discussed in section 2.1 above we don’t see much value for configuring both RA types for slice-specific RACH access and instead, to simplify matters we prefer to support only one RA type for slice-specific RACH access.
Proposal 4: Support RACH fallback only from slice-specific RACH (4-step or 2-step RA type) to common RACH.
3 Conclusion

In this contribution we discussed the objective of slice-based RACH configuration and made the following proposals:
Proposal 1: The configuration of slice-specific PRACH resources is based on a single RA type only, i.e. 4-step or 2-step RA type.
Proposal 2: A Rel-17 UE that supports configuration of slice-specific PRACH resources is mandated to support 2-step RA type.
Proposal 3: Discuss and agree on the option(s) for configuring separated PRACH per slice/slice group.
Proposal 4: Support RACH fallback only from slice-specific RACH (4-step or 2-step RA type) to common RACH.
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