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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2] In Rel-17, there are several features (RedCap, SDT, CovEnh and Slicing) are related to RACH procedure.  RACH partitioning is considered to enable early identification of the feature and/or feature combination. The related RAN2 #115e meeting agreements are following:
	1.	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
2.	Preambles associated with a Rel-17 feature should never be chosen by legacy Ues in the case of RO sharing.  
3.	New feature and/ 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
4.	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.
5.	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.
6.	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.


In this document, we discuss RACH partitioning for feature combinations including single feature.  
Discussions
RACH resource consists of a number of RACH slots. Each RACH slot has multiple RACH occasions (RO) on which there are 64 preambles available to transmission. In Rel-15, the 64 preambles are split into CBPR for CBRA and CFPR for CFRA. The CBPR can be split into group A and group B according to the Msg3 size. 
The idea of RACH partitioning is introduced in Rel-16 to distinguish the 2-step RA and 4-step RA. The Preamble for 2-step RA and 4-step RA can be defined in separate ROs and/or shared ROs. Therefore the RACH partitioning for Rel-17 feature combinations will also adopt this method. Rel-17 features and feature combinations specific preamble can be defined in separate RO and/or within CFPR of shared ROs. 
In Rel-17, there are four features related to RACH: RedCap, SDT, CovEnh and Slicing. But it is expected that at least some features can be combined. According to the conclusion from each WI, except for CovEnh, other features support both 2-step RACH and 4-step RACH. CovEnh only supports 4-step RA. According to the RAN2 #115e meeting agreement [1], preamble partitioning is based on a feature and/or feature combination, 2step RA and CovEnh is excluded, if RAN1 decided to exclude.
In total, there are 15(4+6+4+1) possible feature combinations including single feature.  There are 8 possible feature combinations related to CovEnh which does not support 2-step RA. So there are 15 feature combinations supporting 4-step RA and there are 7 feature combinations supporting 2-step RA. The preambles corresponding to all the above feature combinations can be split into group A and group B for different Msg3 size. Therefore, the preamble partitioning for all feature combinations should be split into 44 parts at least. For example, one preamble part can be used for (slicing + RedCap + SDT 4-step Group A). Currently it has not been decided which feature combination is allowed. 
For all possible feature combinations, we think there is no strong reason to exclude some feature combinations. So we think all the features and feature combinations are allowed. Therefore， we propose that:
Proposal 1: RACH partitioning for Rel-17 feature should consider all potential features and feature combinations. 
For slicing feature, the network can support a large number of slices. Slice grouping is introduced to reduce the number of slice type. But there is no conclusion has been formed on how many slice groups the cell can support.  According to the RAN2 #113e meeting agreement of slicing WI, separate PRACH resource can be configured for slice or slice group. 
	Separated PRACH configuration (e.g. transmission occasions of time-frequency domain and preambles) can be configured for slice or slice group.


 So RACH partitioning for feature combinations related to slicing can be based on slice group. It is not sufficient to base on whether supporting slicing or not.  So we propose that:
Proposal 2: RACH partitioning for feature combinations related to slicing should base on slice group. 
According to the analysis above, the preamble partitioning for all feature combinations is split into 44 parts. Among them, there are 24 parts related to slicing. If in slicing feature there are n slice groups, preamble partitioning for feature combination based on slice groups will increase 24(n-1) parts. If the number of slice group increases, the number of all preamble parts will increase significantly. A limited number of slice groups is beneficial for RACH partitioning. So we propose that:
Proposal 3: If the RACH partitioning for feature combination is based on the slice group, a limited number of slice groups is beneficial for RACH partitioning.
Conclusion
[bookmark: _GoBack]Base on the above discussion, we make the following proposals:
Proposal 1: RACH partitioning for Rel-17 features should consider all potential features and feature combinations.
Proposal 2: RACH partitioning for feature combinations related to slicing should base on slice group. 
Proposal 3: If the RACH partitioning for feature combination is based on the slice group, a limited number of slice groups is beneficial for RACH partitioning.
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