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Introduction
Various aspects of random access procedure such as random access resource (i.e. RACH occasions, RA preambles) configuration are being discussed in various WIs (SDT, UL coverage enhancement and RAN slicing). In this contribution we discuss the common aspects of random access procedure which needs to be addressed in SDT, UL coverage enhancement and RAN slicing WIs.
Discussion
Random Access Resource configuration
Random access resource (ROs and RA preamble) configuration was discussed in SDT, UL coverage enhancement and RAN slicing work items. Following agreements were made:RAN2#112e Agreements [1] on SDT:
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






RAN1#105e Agreements [2] on UL coverage enhancements:
· 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 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 include
· 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 Agreements [3][4] on RAN Slicing:
· RAN2 aims to support both RO partition and preambles partition.
· RAN2 confirm for a slice group, separated RO and/or separate preamble can be configured within the existing RACH-ConfigCommon and RACH-ConfigCommonTwoStepRA





One of the aspects which is common amongst all these agreements is the preamble partitioning. For the case ROs are shared, preambles used for each of these features (i.e. SDT, UL coverage enhancement and RAN slicing) needs to be different. The issue is how to partition the preambles.
Observation 1: Preamble partitioning is needed for all the features (i.e. SDT, UL coverage enhancement and RAN slicing)
In the legacy design, similar issue occurred when 2 step RA was introduced in R16 and ROs of 2 step RA was shared with ROs for 4 step RA. In R16, a pre-defined rule was introduced and according to this rule preamble per SSB per valid RO for 2 step RA immediately followed the preambles for 4 step RA. 
Observation 2: Pre-defined rule based approach is applied for preamble partitioning in R16
The pre-defined rule based approach is not suitable for R17 as all the features (i.e. SDT, UL coverage enhancement and RAN slicing) may not be always configured in a cell. One or more of these features can be configured depending on network deployment needs. So several rules may be needed to define the order of preambles if pre-defined rule based approach is followed.
Observation 3: Several rules may be needed to define the order of preambles if pre-defined rule based approach is followed for preamble partitioning in R17.
Instead of defining different rules, simplest approach would be to configure starting preamble index (S) for each of these features. An example usage of the starting preamble index to determine preambles for a feature for 4 step RA is as follows: 
· S is the starting preamble index for the feature for 4 step RA
· 
· X is the contention based preambles per SSB for the feature for 4 step RA

· Y is the number of SSBs per RACH occasion for the feature for 4 step RA

· if , one SS/PBCH block is mapped to  consecutive valid PRACH occasions and  contention based preambles with consecutive indexes associated with the SS/PBCH block per valid PRACH occasion start from preamble index S.
· If Y ,  contention based preambles with consecutive indexes associated with SS/PBCH block , , per valid PRACH occasion start from preamble index , where  is total number of RA preambles for 4 step RA
The same approach is followed for 2 step RA.
Proposal 1: Starting preamble index can be configured for each of SDT, UL coverage enhancement and RAN slicing in RA configuration for preamble partitioning.
Proposal 2: In case ROs of a feature are shared with legacy or any other feature, starting preamble index configured for that feature indicates the preambles to be used for that feature.
In R16, RACH parameters for 4 step RA is signaled by RACH-ConfigCommon and RACH parameters for 2 step RA is signaled by RACH-ConfigCommonTwoStepRA. For signaling RACH parameters for various features, new IEs such as RACH-ConfigCommonFeatureX and RACH-ConfigCommonTwoStepRAFeatureX can be seperately configured for each of the feature. The issue is that this may increase the signaling overhead as several RACH parameters can be same across the features. An alternative approach would be to signal one or more RACH-ConfigCommon and RACH-ConfigCommonTwoStepRA IEs; the features to which a particular RACH-ConfigCommon or RACH-ConfigCommonTwoStepRA is applicable can be indicated.
Proposal 3: RAN2 to discuss whether 
· to introduce new IEs such as RACH-ConfigCommonFeatureX and RACH-ConfigCommonTwoStepRAFeatureX for each of the feature 
OR 
· to signal one or more RACH-ConfigCommon and RACH-ConfigCommonTwoStepRA IEs where the features to which a particular RACH-ConfigCommon or RACH-ConfigCommonTwoStepRA is applicable is indicated
Conclusion
Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: Starting preamble index can be configured for each of SDT, UL coverage enhancement and RAN slicing in RA configuration for preamble partitioning.
Proposal 2: In case ROs of a feature are shared with legacy or any other feature, starting preamble index configured for that feature indicates the preambles to be used for that feature.
Proposal 3: RAN2 to discuss whether 
· to introduce new IEs such as RACH-ConfigCommonFeatureX and RACH-ConfigCommonTwoStepRAFeatureX for each of the feature 
OR 
· to signal one or more RACH-ConfigCommon and RACH-ConfigCommonTwoStepRA IEs where the features to which a particular RACH-ConfigCommon or RACH-ConfigCommonTwoStepRA is applicable is indicated
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