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1 Introduction

In RAN2#113bis-e, RAN2 has achieved the following agreements on slice-based RACH,

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.
This contribution provides our further considerations on slice-specific RACH.

2 Discussion

2.1 Slice-specific separate RACH resources
The following is the preliminary agreements for slice-specific RACH,
· Separated PRACH configuration (e.g. transmission occasions of time-frequency domain and preambles) can be configured for slice or slice group.
· Both solution 1 and solution 2 for slice-based RACH configuration are recommended for normative work.
· Slice based RACH configuration can be applied to idle/inactive UE.

· The association between slices and slice-specific RACH resources can be configured and provided to UE in SIB and dedicated signalling.

· RAN2 aims to support both RO partition and preambles partition.
It is clear RAN2 needs to further specify the separate RACH configuration per slice or slice group, and clarify what is the related procedure.
In our understanding, the procedure of slice-specific RACH can be the following,

· Step1: The gNB indicates the relationship between RACH resource and slice/slice group. To cover the case of the idle/inactive UE, the relationship is at least indicated in SIB.

· Step2: When the service associated with one intended slice or slice group is triggered and the intended slice info is indicated to the UE AS, the UE selects RACH resource based on the intended slice or slice group.
· Step3: The gNB is aware of the intended slice or slice group based on the specific RACH resource.

Thus, we propose,
Proposal 1 The UE selects RACH resource based on the intended slice/slice group and the association between the intended slice/slice group and slice-specific RACH resources.

Assuming slice-specific RACH associates with separate RO than the existing common RO, in the case that the number of PRACH transmission occasions FDMed in a one-time instance is configured as 8, the RA-RNTI value calculated for the slice-specific RACH resource may be the same as that for the existing RACH resource based on legacy RA-RNTI calculation formula. In detail, in the case that the RO time-domain overlaps between for slice-specific RACH and the existing common RACH and both msg1-FDM and msgA-RO-FDM are set as 8 when the same PDCCH search space is used, the RA-RNTI collision happens. It may induce that the UE does not know which RACH resource pool the RAR is associated with. Thus, RAN2 needs to consider how to resolve this issue, e.g. introduce a new RNTI and an offset associated with another value range aside from that of legacy RO.
Proposal 2 RAN2 considers to resolve RA-RNTI collision issue by using a new RNTI if slice-specific RO is added.
2.2 Slice-specific RACH parameter prioritization 

It is agreed in RAN2#113e,

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

· Both solution 1 and solution 2 for slice-based RACH configuration are recommended for normative work.
· Slice based RACH configuration can be applied to idle/inactive UE.
It is reasonable that different slices/slice groups may have different latency requirements. If one specific slice or slice group requires a stringent latency, the gNB may configure a smaller back off value by scalingFactorBI and a larger power ramping step value by powerRampingStepHighPriority. To support the idle/inactive UE, the dedicated values of powerRampingStepHighPriority and scalingFactorBI per slice or slice group are included in SIB. On whether to indicate slice-specific RACH prioritization parameters via the dedicated RRC signalling, we think the benefit is not clear.
Proposal 3 There is no need to indicate slice-specific RACH prioritization parameters in RRCRelease.
In legacy, RA prioritization is already supported for several cases, i.e. HO, beamFailureRecovery and special UE (i.e. MPS and MCS UE). If slice-specific RACH prioritization is configured together with legacy RACH prioritization, one left issue is which set of RACH prioritization parameters to be chosen. For example, in case that the UE is in idle/inactive mode and both slice-specific RACH prioritization and access identity-specific RACH prioritization are configured, it is unclear which set of RACH prioritization parameters to be prioritized. In RAN2#113bis-e, the following solutions are provided,
Option 1: It should be clearly specified in the specification.

Option 1a: slice specific RA prioritization parameter should override MPS/MCS specific RA prioritization parameter.
Option 1b: MPS/MCS specific RA prioritization parameter should override slice specific RA prioritization parameter. 
Option 1c: UE select the most beneficial parameters: max {powerRampingStepHighPriority for MPS/MCS, powerRampingStepHighPriority for slice} and min {scalingFactorBI for MPS/MCS, scalingFactorBI for slice}
Option 2: It should be configurable by network. 

The comparison between the potential solutions are in the following table.
Table 1 Comparison between the potential solutions 
	
	Pros
	Cons

	option 1
(fixed rule)
	option 1a
	· Guarantee slice requirement and the fairness among UEs with the same slice

· Less UE complexity than option 2
	· ?

	
	option 1b
	· Guarantee fairness among MPS/MCS UEs

· Less UE complexity than option 2
	· No guarantee on  slice requirement 

	
	option 1c
	· Less UE complexity than option 2
	· More complex than option 1a/1b

	option 2
(configurable rule)
	· More flexible
	· Introduce new RRC signalling


Considering the pros and cons for each solution, we slightly prefer option 1a.
Proposal 4 RAN2 confirms to prioritize slice-specific RACH prioritization in case that slice-specific RACH prioritization is configured with legacy RACH prioritization.
2.3 RACH type selection and fallback mechanism
In RAN2#113bis-e, it is agreed to support 4-step slice-specific RACH and/or 2-step slice-specific RACH. RACH type selection between 2-step slice-specific RACH and 4-step slice-specific RACH is based on RSRP threshold. One left issue is whether to reuse the legacy threshold. As we understood, the legacy threshold, i.e. msgA-RSRP-Threshold is defined to ensure the success of MSGA decoding, which reflects the channel quality. Namely, there is no much difference when choosing RACH type for a specific slice. If the slice-specific threshold is additionally introduced, the unnecessary MSGA retransmission and access latency may be introduced accordingly. Thus, we prefer to reuse the legacy threshold.

Proposal 5 RAN2 confirms to reuse the legacy threshold, i.e. msgA-RSRP-Threshold, for RACH type selection between 2-step slice-specific RACH and 4-step slice-specific RACH.
Another issue is the UE should first select between slice-specific RA and common RA or the UE should first select RA type between 2-step RA and 4-step RA. In our understanding, 2-step slice-specific RA is supported since 2-step RACH can decrease the accessing latency, which is what slice-specific RACH wants. But the main intention of slice-specific RACH is to let the gNB to prioritize the accessing which is requested for a specific slice. Assuming the UE prioritizes RACH type selection, the UE will prioritize 2-step common RACH once RSRP is above msgA-RSRP-Threshold when 2-step/4-step common RACH and 4-step slice-specific RACH are configured but 2-step slice-specific RACH is not, which does not align with our intention. One may argue that it is not always appropriate if RSRP is not good enough when 4-step slice-specific RACH is not configured together with 2-step slice-specific RACH. Sometimes, it may happen. But, it is more like a legacy issue. We also believe that it can be avoided by a proper configuration, e.g. if it is a macro cell, the gNB can configure 4-step slice-specific RACH as a baseline. On the other hand, when it happens, the UE can fall back to 4-step common RACH for access opportunity, which as we understood is one intention of the fallback mechanism. Thus, we prefer to prioritize the selection between slice specific RA and common RA over RACH type selection.
Proposal 6 RAN2 confirms the UE should perform slice-specific RA and common RA selection before RACH type selection.
The table from R2-2104322 is agreed as a baseline. Based on the table, one issue is whether to support the enhanced fallback mechanism, i.e. the fallback from 4-step slice-specific RACH to 4-step common RACH, or from 2-step slice-specific RACH to 2-step common RACH, or from 4-step slice-specific RACH to 2-step common RACH. In our understanding, the legacy fallback is used to provide more accessing opportunity for the scenario without good enough channel quality/coverage. We doubt whether the gain can be achieved when supporting the enhanced fallback. In addition, for Case 7, it is already agreed not to support the fallback from 2-step slice-specific RACH to 2-step common RACH. Thus, the enhanced fallback seems not needed.
Proposal 7 RAN2 does not pursue the enhancement on the fallback mechanism, including e.g. the fallback from 4-step slice-specific RACH to 4-step common RACH, or from 2-step slice-specific RACH to 2-step common RACH, or from 4-step slice-specific RACH to 2-step common RACH.
2.4 Slice group for slice-specific RACH

It is agreed in RAN2#113bis-e,

· 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.
In our understanding, reuse the slice related access category is not a good way, considering,

· The different intention from ODAC, i.e. ODAC is designed for access control, but slice grouping is to group the slices with similar characteristic, e.g. QoS.

· The limited value range of ODAC (32~63), which may not support hundreds of slices.

· The misunderstanding on the supported slice between UE and the gNB, since not all S-NSSAIs in one ODAC are required to be supported by the same gNB based on current logic.
If a new slice group is agreed to introduce due to e.g. security issue, the relationship between slice group and slice identity can be indicated via NAS or dedicated RRC, e.g. RRCRelease. On the other hand, it is also acceptable to use SST or slice grouping if the security risk is not a big issue. For simplicity, we prefer the mechanism on how to define/use slice group for slice-specific RACH is the same as the one for slice-specific cell reselection.
Proposal 8 For slice-specific RACH, the mechanism on how to define/use slice group for slice-specific RACH is the same as the one for slice-specific cell reselection.
3 Conclusion

Based on the discussion above, we propose the following:
Proposal 1
The UE selects RACH resource based on the intended slice/slice group and the association between the intended slice/slice group and slice-specific RACH resources.
Proposal 2
RAN2 considers to resolve RA-RNTI collision issue by using a new RNTI if slice-specific RO is added.
Proposal 3
There is no need to indicate slice-specific RACH prioritization parameters in RRCRelease.
Proposal 4
RAN2 confirms to prioritize slice-specific RACH prioritization in case that slice-specific RACH prioritization is configured with legacy RACH prioritization.
Proposal 5
RAN2 confirms to reuse the legacy threshold, i.e. msgA-RSRP-Threshold, for RACH type selection between 2-step slice-specific RACH and 4-step slice-specific RACH.
Proposal 6
RAN2 confirms the UE should perform slice-specific RA and common RA selection before RACH type selection.
Proposal 7
RAN2 does not pursue the enhancement on the fallback mechanism, including e.g. the fallback from 4-step slice-specific RACH to 4-step common RACH, or from 2-step slice-specific RACH to 2-step common RACH, or from 4-step slice-specific RACH to 2-step common RACH.
Proposal 8
For slice-specific RACH, the mechanism on how to define/use slice group for slice-specific RACH is the same as the one for slice-specific cell reselection.
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