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1	Introduction
Two email discussions on unified RACH partitioning framework progressed details on signalling and procedural aspects:
· [Post116-e][514][RACH partitioning] Signalling design (Ericsson) email discussion in R2-22000020, and 
· [Post116-e][515][RACH partitioning] MAC Procedure aspects (ZTE) summarized in R2-22000049
In this contribution, we further elaborate RACH parameters settings and RA resources configuration.
2	Discussion
2.1	Slicing indication in Feature Combination
Slicing is a specific case. While all the features related indicators (besides slicing) would rely on the UE capability, any access attempt can be associated to slice, because all services must belong to some slice. On the other hand, RAN Slicing Work Item agreements have made some progress and agreed slice-specific baseline: 
1	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.
2	Working assumption: The mapping between S-NSSAIs and slice groups should be configured to the UE through NAS signalling. 

Following the baseline, the assumed realization of the RRC configuration in broadcast with slice association would be based on a slice group id. The configuration is further assumed to be verified by the UE based on slice groups provided by the UE’s NAS layer. In context of the feature combinations, this brings additional sets of indications required for RACH resources differentiation. Considering that any access attempt can be associated to a slice, it can be adversely assumed that any RACH resources configuration (different than Common) can be combined with that of slicing.
Proposal 1: RAN2 discuss whether Slicing needs to be indicated explicitly in the FeatureCombination.
Alternatively, and following the current assumption in the Running CR for RA partitioning, slicing indicator should adopt the principle of configuring the slices per slice group granularity. For this purpose, we consider a case where all other features values are bundled with a slice group. This is because all services must belong to some slice. 
	
FeatureCombination ::= SEQUENCE (SIZE (1.. maxNrofFeatures)) OF RA-feature 
        
RA-feature ::= SEQUENCE {
	sliceGroup		INTEGER (1..FFS), --FFS depends on RAN Slicing WI outcome
   ra-Feature 		CHOICE {
        redCap,                          
        smallData,                       
        covEnh,                                  
        reserved1 -- for potential Rel-18+Feature  
}

maxNrofFeatures	::=	INTEGER (1..N) // e.g. N = 4
 

Proposal 2: RAN2 to discuss Feature Combination indication with slice indication per group.

2.2	Feature Combination signalling
The email discussion [Post116-e][514][RACH partitioning] Signalling design (Ericsson) was conducted based on the assumption that RRC signalling for FeatureCombination might be incorporated as follows:
–	FeatureCombination
The IE FeatureCombination indicates a combination of features and is used to indicate which combination of features a RA partition is associated with. 
FeatureCombination information element
-- ASN1START
-- TAG-FEATURECOMBINATION-START

FeatureCombination-r17 ::= 	SEQUENCE {
	redCap								ENUMERATED {true} 	OPTIONAL,
	smallData							ENUMERATED {true} 	OPTIONAL,
	slicing								ENUMERATED {true}	OPTIONAL,	-- Editor's note: TBD if this should be a multi-bit indication.
	covEnh								ENUMERATED {true} 	OPTIONAL,
	... 
}

-- TAG-FEATURECOMBINATION-STOP
-- ASN1STOP

Based on the feature combination concept, the network needs to indicate which feature or feature combination a certain RA partition belongs to. The new IE introduced for feature combinations proposes to contain one field for each of the features, i.e. one for RedCap, one for Small Data, at least one for Slicing (TBD), and one for Coverage enhancements. The network would indicate a feature combination by setting the ENUMERATED {true} for those features that constitutes the feature combination. Further, the IE is configured from two places: RACHConfigCommon and FeatureCombinationPreambles to facilitate RO sharing and Non-RO sharing configuration. The structure, however, made number of companies raising different interpretations on the FeatureCombination association with RO.  
In our understanding, Rel-17 partitioning framework should intentionally cover two options for ROs for FeatureCombinations:
1.	Configure a separate RO set (i.e. separate RACH configuration) for each feature.
2.	Allow for RO configuration to be shared for multiple features (e.g. by using a mask index indicating a subset of ROs within the RO set which is applicable to a specific feature).
At the same time, in the email discussion [Post116-e][515][RACH partitioning] MAC Procedure aspects (ZTE), the following option was favourable:

Option 3: we specify a set of rules based on which the UE shall select another RACH partition
· The consequence of this is that we need to specify clear priority rules that the UE shall follow in determining a fallback subset (if the feature set combination is not available).

In case, separate RA partition/RO occasion are configured for multiple features, each feature can get different set of preambles and can be mapped to different ROs in the configuration. If the FeatureCombination lists a few features (i.e., feature combination) RA partition is shared among all the indicated features. However, the current structure of the FeatureCombination does not enable the network to apply "additional" prioritization on those and configure flexibly the combinations of RA features that can share resources among each other. 
Observation: Feature Combination information should enable identification of RA features that share RO resources among each other.
To enable configuration of the combinations of RA features that can share resources among each other, another option could be to use two IEs for indicating the feature or feature combination sets corresponding to the given RA partition, where:
-	the first IE (e.g. FeatureCombination, as assumed in the Running CR) indicates to the UE the applicable RA features (I.e.: RedCap, Small Data, EnhCov) used by the given cell, and 
-	the second IE (e.g.  FeatureCombinationIndicationBitmap) could indicates the actual possible sharing of resources among Rel-17 RA features that are applicable for the UE out of features set in the first IE.
Alt1: 
[bookmark: _Hlk84954004]FeatureCombination ::= SEQUENCE {
	redCap				ENUMERATED {true}		OPTIONAL,
 	smallData			ENUMERATED {true}		OPTIONAL,
	slicing			ENUMERATED {true}		OPTIONAL,
	covEnh				ENUMERATED {true}		OPTIONAL,
…
}

FeaturesCombinationIndicationBitmap ::= BIT STRING (SIZE (maxNrofFeatures))  

maxNrofFeatures	::=	INTEGER (2..4) 


Yet, another option could be to use two bitmaps for indicating the features or feature combination sets corresponding to the given RA partition, where the first bitmap (denoted FeatureCombination) indicates to the UE the applicable RA purposes/features (e.g. RedCap, Small Data, EnhCov) used by the given cell, and the second bitmap (e.g., FeatureCombinationIndicationBitmap) indicates the actual combinations of RA resources that are applicable for the UE out of features/purposes set in the first bitmap.

Alt2: 
[bookmark: _Hlk84953988]FeatureCombination ::= SEQUENCE (SIZE (1.. maxNrofFeatures)) OF RA-Feature 
        
RA-Feature :: CHOICE {
        redCap,                          
        smallData,                       
        slicing,                                 
        covEnh,                                  
        reserved1, -- for potential Rel-18+Feature  
        reserved2, -- for potential Rel-18+Feature  
        reserved3, -- for potential Rel-18+Feature  
        reserved4, -- for potential Rel-18+Feature  
}

FeaturesCombinationIndicationBitmap ::= BIT STRING (SIZE (maxNrofFeatures))  

maxNrofFeatures	::=	INTEGER (1..N) // e.g. N = 4
 

Proposal 3: Feature Combination indication besides list of features enables identification of RA features that can share resources among each other.
Proposal 4: RAN2 to discuss Alt1 and Alt 2 for Feature Combination indication.

3	Conclusion
This document has made the following proposals and observation:
Proposal 1: RAN2 discuss whether Slicing needs to be indicated explicitly in the FeatureCombination.
Proposal 2: RAN2 to discuss Feature Combination indication with slice indication per group.
Proposal 3: Feature Combination indication besides list of features enables identification of RA features that can share resources among each other.
Proposal 4: RAN2 to discuss Alt1 and Alt 2 for Feature Combination indication.

