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Discussion and decision
1 Introduction
In RAN2#113bis-e meeting, the agreements below were made for slice-based PRACH configuration [1]:
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. 

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.

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.

5.1: 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

5.2: 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.
Referring to above agreements, we discuss in this contribution the following aspects:
1. Options for configuring separated PRACH per slice/slice group

2. Options for configuring RA type per slice/slice group
3. Number of slice-specific PRACH configurations in a cell
2 Discussion
2.1 Options for configuring 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 configuration per slice/slice group (2-step and/or 4-step RA type), we identified the 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 1 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 2 shows an example for Option 2 where the slice-specific PRACHs share the same resources in frequency domain but different resources in time domain (RACH occasions). A “PRACH frequency resource” shown in Figure 1 and Figure 2 consists of multiple 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 1 a value of “1” and in Figure 2 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 1: Discuss and agree on the option(s) for configuring separated PRACH per slice/slice group.
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Figure 1: Each PRACH configuration per slice/slice group is separated in time-frequency domain (Option 1)
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 Figure 2: Each PRACH configuration per slice/slice group share the same resources in frequency domain 
but different resources in time domain (Option 2)

2.2 Options for configuring RA type per slice/slice group
As result of the offline discussion in RAN2#113bis-e [2] the Table 1 on RA type configuration, selection and fallback was created to be used for further discussion. In the table below we summarized our views to the 8 cases with focus on the RA type configuration per slice/slice group.
	Case
	To be supported or not
	Comments

	Case 1
	Valid case and suggest to support it.
	To reduce the CBRA latency to a slice/slice group, a cell can configure 2-step RA type per slice/slice group. This case is same as when both 2-step and 4-step RA types are configured in common RACH.

	Case 2
	Use-case is questionable and suggest not to support it.
	This case looks odd to us. We wonder why the cell configures both RA types for slice-specific RACH but only 4-step RA type for common RACH.

	Case 3
	Use-case is questionable and suggest not to support it.
	This case looks odd to us. The cell configures 2-step RA type for common RACH and it is not clear to us why then the slower 4-step RA type is configured for slice-specific RACH.

	Case 4
	Valid case and suggest to support it.
	From specification point of view, it is possible that a cell supports and configures only 4-step RA type. If such cell supports the R17 slice enhancements, then it can configure only 4-step RA type per slice/slice group.

	Case 5
	Valid case and suggest to support it.
	If a cell configures both RA types for common RACH, then it makes sense to configure both RA types for slice-specific RACH as well.

	Case 6
	Valid case and suggest to support it.
	From specification point of view, it is possible that a cell supports and configures only 2-step RA type. If such cell supports the R17 slice enhancements, then it can configure only 2-step RA type per slice/slice group.

	Case 7
	Use-case is questionable and suggest not to support it.
	This case looks odd to us. The cell configures both RA types for common RACH and the UE has to select to RA type based on the msgA-RSRP-Threshold-r16. This is to ensure that the MsgA transmission is performed at a sufficient radio quality level. Due to this we wonder why only 2-step RA type is configured for slice-specific RACH as the problem of radio quality still exists for slice-specific RACH.

	Case 8
	Use-case is questionable and suggest not to support it.
	Same comment as for case 3.


According to our views and in order to reduce the specification impacts, we suggest to down-select the options on RA type configuration:
Proposal 2: Support the cases 1, 4, 5 and 6 for configuring RA types per slice/slice group.
Table 1: RA type configuration, selection and fallback [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.


2.3 Number of slice-specific PRACH configurations in a cell
There was no discussion yet on the number of slice-specific PRACH configurations to support in a cell. It was only agreed yet that common and slice-specific RACH resources should be configured in the same initial BWP to ensure  backward compatibility. To start discussion on this relevant topic we address in the following some aspects which should be taken into account in the discussion:

A. With regards to signaling:
· Each slice-specific PRACH configuration requires the configuration of the associated PUSCH as well For instance, for 2-step RA type the fields rach-ConfigCommonTwoStepRA-r16 and msgA-PUSCH-Config-r16 in IE MsgA-ConfigCommon-r16 are configured in SIB1. Depending on the cell configuration each pair of RACH-PUSCH configuration (for 2-step or 4-step RA type) may require up to few hundred bits.
· The current size limitation of SIB1 and SI message of 2976 bits, limits the number of slice-specific PRACH configurations.

· Furthermore, the configuration of slice-specific PRACH configurations may take RAN sharing into account due to the fact that Network slicing is mainly a CN feature and in case of RAN sharing the slice-specific PRACH configurations may be different across the PLMNs. That means in ASN.1 a common PLMN and per-PLMN signaling may need to be supported.
B. In frequency-domain up to 8 frequency resources can be configured in a cell for 4-step RA type (given by msg1-FDM) and 2-step RA type (given by msgA-RO-FDM-r16). It needs to be discussed whether the same number of frequency resources shall be used for slice-specific RACH resources or whether the number needs to be changed (to lower or higher values).
C. The size of the initial UL/DL BWP of a cell is limited. In theory, the bandwidth of the initial BWP can be configured by network up to 100 MHz in FR1 and 400 MHz in FR2 respectively. But in practice, the bandwidth of the initial UL BWP is much lower due to following reasons:

· The initial DL BWP contains the entire CORESET#0 of the serving cell in the frequency domain. The SIB1 is transmitted on the PDSCH, which is scheduled by DCI on the PDCCH using the control resource set with index zero (CORESET#0). The bandwidth of CORESET#0 can be 24, 48 or 96 PRBs. The UE is mandated to support any of these bandwidths of CORESET#0. The actual bandwidth in unit of MHz depends on the SCS supported for the frequency band (FR1, FR2). For instance, in case of 15kHz SCS and NR band in FR1 the bandwidth of CORESET#0 is 4.32 MHz (=24 PRBs), 8.64 MHz (=48 PRBs) or 17.28 MHz (=96 PRBs).

· A UE can access a cell if the UE supports a channel bandwidth which is equal to or narrower than the channel bandwidth indicated in SIB1 (indicated by field carrierBandwidth in IE UplinkConfigCommonSIB) and is equal to or wider than the bandwidth of the initial UL/DL BWP. That means, if the network configures the initial UL/DL BWP to the same bandwidth as the CORESET#0 then it can be sure that all UEs will be able to access the cell. If the network configures the initial UL/DL BWP wider than the CORESET#0, then there is the risk that some UEs might not support that bandwidth and consider the cell as barred.
As addressed above the number of slice-specific PRACH configurations to support in a cell impacts the SIB signaling and the size of initial BWP. And there is risk that the size of initial BWP cannot accommodate all the additional configurations of slice-specific RACH. Therefore, it may need to be discussed whether to introduce an additional BWP to accommodate all the additional configurations of slice-specific RACH.
Proposal 3: Discuss the number of slice-specific PRACH configurations to support in a cell and the impacts to SIB signaling and size of initial BWP.
3 Conclusion

In this contribution we have discussed some aspects with regards to slice-based PRACH configuration and made the following proposals:
Proposal 1: Discuss and agree on the option(s) for configuring separated PRACH per slice/slice group.
Proposal 2: Support the cases 1, 4, 5 and 6 for configuring RA types per slice/slice group.

Proposal 3: Discuss the number of slice-specific PRACH configurations to support in a cell and the impacts to SIB signaling and size of initial BWP.
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