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1 Introduction
In this contribution, based on the achieved agreements (listed in the Annex) regarding RACH aspects for Rel-17 RAN slicing, reduced capability (RedCap), small data transmission (SDT), coverage enhancement (CovEnh), and RACH partitioning in previous meetings [1], we would like to provide our considerations on RACH partitioning design for those four mentioned Rel-17 WIs, in term of RA procedure.
[bookmark: _Toc497230266][bookmark: _Toc497230267]2 Discussion
In Rel-16 NR, similarly to Rel-15 NR, carrier selection is the first step after RACH parameters initialization. Then it comes to BWP operation and subsequently to RA type selection between 2-step RA and 4-step RA. After that, the UE will select an SSB/preamble/RO associated with the RACH resource associated with the selected RA type. An illustration of the Rel-16 RA resource selection is shown in Figure 1. Moreover, if 2-step RA type is selected, the UE may fall back to 4-step RA type and re-select the corresponding RACH resource, if supported. 


Figure 1: RA resource selection in Rel-16 NR
Making reference to the RA procedure specified 2-step RACH, and the achieved agreements for SDT and RAN slicing (e.g. UL carrier selection is performed before the selection of SDT, UE first selects between slice-specific and common RACH then selects between 2-step and 4-step), we think a common RA procedure can be design for all Rel-17 WIs, which helps to avoid amounts of redundant/repeated texts or sub-clauses in the MAC spec. For example, the principle that carrier selection should be performed prior to feature selection can be adopted for all features. Besides, the RA type selection should be performed after a given Rel-17 feature (except CovEnh, which is mutually exclusive with 2-step RA) or feature combination is initiated. Last but not least, if the fallback mechanism is supported for a given Rel-17 feature (e.g. SDT and RAN slicing), we think this feature specific fallback mechanism should be also supported when it is combined with the other Rel-17 features (e.g. A RepCap UE can fallback from SDT to non-SDT). An illustration of the common RA resource selection in Rel-17 is given in the following picture. 


Figure 2: Common RA resource selection in Rel-17 NR
Based on the above, we have the following proposals,
Proposal 1: RAN2 to consider a common RA procedure for the Rel-17 features.
Proposal 2: UL carrier selection is performed before triggering the Rel-17 features.
Proposal 3: RA type selection is performed after Rel-17 features (except CovEnh) are initiated.
Proposal 4: RAN slicing or SDT specific fallback mechanism can be supported when it is combined with other Rel-17 features.
3 Conclusion
The contribution is summarized as follows,
Proposal 1: RAN2 to consider a common RA procedure for the Rel-17 features.
Proposal 2: UL carrier selection is performed before triggering the Rel-17 features.
Proposal 3: RA type selection is performed after Rel-17 features (except CovEnh) are initiated.
[bookmark: _GoBack]Proposal 4: RAN slicing or SDT specific fallback mechanism can be supported when it is combined with other Rel-17 features.
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5 Annex: Agreements
For Rel-17 small data transmission,
RAN2#112-e meeting agreements:
· As a baseline, the RACH resource i.e. (RO+preamble combination) is different between SDT and non-SDT
· If ROs for SDT and non SDT are different, preamble partitioning between SDT and non SDT is not needed.
· If ROs for SDT and non SDT are same, preamble partitioning is needed
· RAN2 continues to progress the work based the separate RACH resources for SDT (i.e. explicit mechanisms to support common resources won’t be pursued unless there is sufficient support for this. However, use of common RACH resources will not be precluded if possible via implementation
· For RA-SDT, up to two preamble groups (corresponding to two different payload sizes for MSGA/MSG3) may be configured by the network.
RAN2#115-e meeting agreements:
· At least the following parameters can be RA-SDT specific. 
· SSB selection related parameters, i.e., rsrp-ThresholdSSB, msgA-RSRP-ThresholdSSB.
· Power control related parameters, i.e., preambleReceivedTargetPower/gA-PreambleReceivedTargetPower, powerRampingStep/msgA-PreamblePowerRampingStep,  msg3-DeltaPreamble/msgA-DeltaPreamble. 
· Preamble group related parameters, i.e., msg3-DeltaPreamble/msgA-DeltaPreamble, messagePowerOffsetGroupB for 2-step RA-SDT and 4-step RA-SDT.
· For shared ROs case, all the following configurations can be allowed:
· 4-step RA-SDT shares ROs with 4-step RA and/or 2-step RA
· 2-step RA-SDT shares ROs with 4-step RA and/or 2-step RA
· 2-step RA-SDT shares ROs with 4-step RA-SDT and/or 4-step RA and/or 2-step RA.
· RA-SDT can be configured on initial BWP.  FFS for non-initial BWP.
· RA prioritization related parameters cannot be configured for RA-SDT, i.e., powerRampingStepHighPriority, scalingFactorBI

For Rel-17 RAN slicing,
RAN2-113-e meeting agreements:
· Separated PRACH configuration (e.g. transmission occasions of time-frequency domain and preambles) can be configured for slice or slice group. (Agreement 1 above does not imply RAN1 impacts). FFS how many slice groups we can have and how they are indicated.
· Existing RACH parameters prioritization (i.e. scalingFactorBI and powerRampingStepHighPriority ) can be supported as baseline for slices.
· Solution 1 (RACH isolation) & 2 (RACH prioritization) can work independently in a complementary way.
· Both solution 1 and solution 2 for slice-based RACH configuration are recommended for normative work.
RAN2-113bis-e meeting agreements:
· RAN2 aims to support both RO partition and preambles partition.
· Slice based RACH configuration can be applied to idle/inactive UE (only applied for CBRA but not for CFRA). And CONNECTED mode is down prioritized and can be considered if time allows.
· Network can configure slices with 4-step or 2-step (or both) RA resources.
· Legacy 2-step RA fallback mechanism is supported.
RAN2-114-e meeting agreements:
· RAN2 confirm for a slice group, separated RO and/or separate preamble can be configured within the existing RACH-ConfigCommon and RACH-ConfigCommonTwoStepRA.
· Same as NR Rel-15 conclusion, RAN2 conclude that there is no RA-RNTI collision between slice specific RACH and legacy RACH in shared RO.
· Same as NR Rel-15 conclusion, RAN2 conclude that the RA-RNTI collision between slice specific RACH and legacy RACH may happen in separate RO.
· Working assumption: this can be left to network implementation to resolve it (e.g. network configure RO in different time).
· FFS how many slice groups we can have and how they are indicated.
RAN2#115-e meeting agreements:
· Network based solution is introduced to resolve the issue of prioritization parameter collision with MPS/MCS, i.e., Network indicates whether slice override MPS or MPS override slice.
· For slice based RACH prioritization, RAN2 will stick to the current baseline parameters, i.e., scalingFactorBI and powerRampingStepHighPriority, and no additional parameters for this release.
· Reuse the legacy threshold for the selection between 2-step and 4-step slice initiated RACH.
· A new slice grouping mechanism is introduced for RACH configuration. One slice belongs to one and only one slice group. Slice groups are assumed to be only updated when UE does Registration Update.
· 6	For RACH type selection, UE first selects between slice-specific and common RACH, then selects between 2-step and 4-step.
· 9 	The following fallback case is supported:
· Fallback case 2: Fallback from 2-step slice specific RACH to 4-step common RACH, if 4-step slice specific RACH is not configured.
· 10	The following fallback cases are not supported in this release:
· Fallback case 1: Fallback from 4-step slice specific RACH to 4-step common RACH.
· Fallback case 3: Fallback from 2-step slice specific RACH to 2-step common RACH, if neither 4-step slice specific RACH nor 4-step common RACH is configured.
· 6, 9, 10 will be aligned to the common RACH partitioning discussion decisions

For Reduced capability, 
RAN1#105-e meeting Working assumption:
· For 4-step RACH, support the early indication of RedCap UEs at least in Msg1. The early indication in Msg1 can be configured to be enabled/disabled (e.g. via SIB). FFS details (e.g. separate initial UL BWP, separate PRACH resource, PRACH preamble partitioning).
RAN2#115-e meeting agreements:
· Msg1 identification which can be configured to be enabled/disabled can be specified from RAN2 point of view.
· Solution for early identification for 2-step RACH will be specified.

For Coverage enhancement:
RAN1#104b-e meeting:
· For UE requested Msg3 PUSCH repetition with gNB indicating the number of repetitions, a UE can request Msg3 PUSCH repetition via separate PRACH resources (FFS details, e.g., separate PRACH occasion or separate PRACH preamble in case of shared PRACH occasions after SSB association, etc.)
· Whether a UE would request is based on some conditions, e.g., measured SS-RSRP threshold, which may or may not have spec impact.
RAN1#105-e meeting:
· A UE requests Msg3 PUSCH repetition at least when the RSRP of the downlink pathloss reference is lower than an RSRP threshold. Whether a UE would request is based on some conditions, e.g., measured SS-RSRP threshold, which may or may not have spec impact.
· For requesting Msg3 PUSCH repetition, support the following: 
· Use separate preamble with shared RO configured by the same PRACH configuration index with legacy UEs. 
· FFS whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg3 repetition for a UE. 
· FFS definition of shared RO (e.g., whether the shared RO can be an RO with preamble(s) for 4-step RACH only or with preambles for both 4-step RACH and 2-step RACH).
· FFS whether or not to additionally support one (& only one) more option. 
· E.g. option 2: Use separate RO configured by a separate PRACH configuration index from legacy UEs
· E.g. option 3: Use separate RO, which indlude 
· the separate RO configured by a separate RACH configuration index from legacy UE, and 
· the remaining RO (if any) configured, by the same PRACH configuration index with legacy UEs, that cannot be used by legacy rules for PRACH transmission).
RAN2#115-e meeting agreements:
· RAN2 should focus on Msg3 repetition for 4-step RACH, unless RAN1 makes solid conclusion to support Msg3 repetition for fallbackRAR.
· A separate RSRP threshold is introduced for requesting Msg3 repetition.
· Extension of ra-ResponseWindow and ra-ContentionResolutionTimer are not needed for Msg3 repetition.
· Send an LS to RAN1, saying that support of msg3 repetition on both NUL and SUL is feasible from RAN2 point of view and asking Q1 and Q2 to RAN1. In the LS also indicate that RAN2 thinks that preamble Group B with Msg3 repetition is feasible and ask RAN1 for confirmation.

For RACH partitioning:
RAN2#115-e meeting agreements:
· Preamble partitioning is defined on a feature and/or feature combination basis.  FFS on signalling.  2step RA and CE is excluded, if RAN1 decided to exclude
· Preambles associated with a Rel-17 feature should never be chosen by legacy UEs in the case of RO sharing.  
· New feature and/or feature combination specific preambles can be defined in a) Separate time-frequency resources, not defined through legacy RRC signalling, b) Within the Contention free preamble resources (i.e. within the preambles not used for contention based) defined through legacy RRC signalling.  FFS on c) Within the “not available” preambles defined at the end of a RO through the legacy totalNumberOfRA-Preambles
· A common RRC CR capturing the signalling framework for RACH resource configuration across all the WIs should be used and this CR should be maintained as part of the common RACH agenda item.  Each WI is expected to provide the necessary parameters to include in the signalling.
· A common MAC CR capturing the changes to sections 5.1.1 and section 5.1.1a of the MAC spec can also be considered and if agreeable, this CR should also be maintained as part of the common RACH agenda item.
· As a baseline, the RA procedure design for Rel-17 should adhere to the following general principles: 
· a: Carrier selection (between NUL/SUL) should happen ahead of the initial RACH resource selection (i.e. feature combination is not considered in carrier selection).   
· b: Initial RACH resource should be selected based on the selected carrier for the selected feature combination (i.e., selected slice, SDT or not, REDCAP or not etc). Only the RACH resource matching the feature and/or feature combination of current RACH procedure will be considered as available in the RACH resource selection.
· c: As a general rule, all RACH retransmissions (if any are needed, until RACH failure happens) shall be performed over the same RACH resources (and same carrier – NUL/SUL) as the one selected for initial RACH resource.  However, we can discuss fallback on a case by case basis if there is a strong motivation and discuss them together in this AI.
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