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Introduction 
There is a post meeting email discussion [1] on this to further progress on the work
In this contribution, we further discuss the issues related to the signalling design. 
Discussion
In RAN2#115e meeting, it is agreed that new feature and feature combination can be defined in separate time-frequency resources, not defined through legacy RRC signalling. To support separate time-frequency resources, there is a need to have a list of separate PRACH configuration/resources where each entry can be for one or more feature combination.  Currently, the 2/4-step RACH configurations are signalled in BWP-UplinkCommon.  BWP-UplinkCommon can be extended to include this list of separate PRACH configuration/resources as shown below (in red ink):
BWP-UplinkCommon ::=                SEQUENCE {
    genericParameters                   BWP,
    rach-ConfigCommon    		SetupRelease { RACH-ConfigCommon }          OPTIONAL,   -- Need M
    pusch-ConfigCommon          SetupRelease { PUSCH-ConfigCommon }         OPTIONAL,   -- Need M
    pucch-ConfigCommon          SetupRelease { PUCCH-ConfigCommon }			OPTIONAL,   -- Need M
    ...,
    [[
    rach-ConfigCommonIAB-r16    SetupRelease { RACH-ConfigCommon }          OPTIONAL,   -- Need M
    useInterlacePUCCH-PUSCH-r16 ENUMERATED {enabled}                        OPTIONAL,   -- Need R
    msgA-ConfigCommon-r16       SetupRelease { MsgA-ConfigCommon-r16 }      OPTIONAL    -- Cond SpCellOnly2
    ]],
	[[
	-- Providing a pool of separate RO (e.g. using PRACH-COnfigurationIndex)
	featureCombinationRACH-ResourcesList-r17	SEQUENCE (SIZE(1…maxFeatureCombList) OF FeatureCombinationRACH-Resource-r17 			OPTIONAL   -- Need M
	]]
}

FeatureCombinationRACH-Resource-r17 ::= SEQUENCE {
    rach-ConfigCommon-r17          SetupRelease { RACH-ConfigCommon }       OPTIONAL,   -- Need M
msgA-ConfigCommon-r17          SetupRelease { MsgA-ConfigCommon-r16 }   OPTIONAL    -- Need M
}


Signalling#0: List of separate PRACH configuration/resources
Each of PRACH configuration/resources in the list may be shared with one or more features and/or feature combinations.  To indicate features and/or feature combinations sharing the PRACH configuration/resources, the feature combination indication can be added either approach (1) at the BWP-UplinkCommon as in Signalling#1 or approach (2) in the RACH-ConfigCommon (for 4-step RACH) and in the RACH-ConfigCommonTwoStepRA-r16 in MsgA-ConfigCommon-r16 (for 2-step RACH). The corresponding changes for each approach is shown below in Signalling#1 for Approach (1) and Signalling#2 for Approach (2).
Approach 1: Add the feature/feature combination indication in FeatureCombinationRACH-Resource-r17 (in magenta ink)
[bookmark: _Hlk84756272]BWP-UplinkCommon ::=                SEQUENCE {
    genericParameters                   BWP,
    rach-ConfigCommon    		SetupRelease { RACH-ConfigCommon }          OPTIONAL,   -- Need M
    pusch-ConfigCommon          SetupRelease { PUSCH-ConfigCommon }         OPTIONAL,   -- Need M
    pucch-ConfigCommon          SetupRelease { PUCCH-ConfigCommon }			OPTIONAL,   -- Need M
    ...,
    [[
    rach-ConfigCommonIAB-r16    SetupRelease { RACH-ConfigCommon }          OPTIONAL,   -- Need M
    useInterlacePUCCH-PUSCH-r16 ENUMERATED {enabled}                        OPTIONAL,   -- Need R
    msgA-ConfigCommon-r16       SetupRelease { MsgA-ConfigCommon-r16 }      OPTIONAL    -- Cond SpCellOnly2
    ]],
	[[
	-- Providing a pool of separate RO (e.g. using PRACH-COnfigurationIndex)
	featureCombinationRACH-ResourcesList-r17	SEQUENCE (SIZE(1…maxFeatureCombList) OF FeatureCombinationRACH-Resource-r17 			OPTIONAL   -- Need M
	]]
}

FeatureCombinationRACH-Resource-r17 ::= SEQUENCE {
    featureCombinationList-r17              SEQUENCE (SIZE{1..maxFeatureCombList}) OF 
	{
			redCap-r17		ENUMERATED{true}	OPTIONAL,
			sdt-r17 		ENUMERATED{true}	OPTIONAL,
			slicing-r17		FFS					OPTIONAL,
			covEnh-r17 		ENUMERATED{true}	OPTIONAL,
			…
	},
    rach-ConfigCommon-r17          SetupRelease { RACH-ConfigCommon }       OPTIONAL,   -- Need M
    msgA-ConfigCommon-r17          SetupRelease { MsgA-ConfigCommon-r16 }   OPTIONAL    -- Need M
	FFS on the Other parameters (e.g. cb-PreamblesPerSSB-PerSharedRO, groupBconfigured, SharedRO-MaskIndex etc.) related to RO sharing and preamble partitioning needs to be added here.
	}
Signalling#1: Approach 1: Feature and Feature combination indication
Approach 2: Add the feature/feature combination indication in RACH-ConfigCommon (for 4-step RACH) and in the RACH-ConfigCommonTwoStepRA-r16 in MsgA-ConfigCommon-r16 (for 2-step RACH). An example for 4-step RACH is as follow:
RACH-ConfigCommon ::=               SEQUENCE {
    rach-ConfigGeneric                RACH-ConfigGeneric,
totalNumberOfRA-Preambles         INTEGER (1..63)                    OPTIONAL,   -- Need S

<<Omitted>>
    ...,
    [[
    ra-PrioritizationForAccessIdentity-r16  SEQUENCE {
        ra-Prioritization-r16                   RA-Prioritization,
        ra-PrioritizationForAI-r16              BIT STRING (SIZE (2))
    }                                                   OPTIONAL,   -- Cond InitialBWP-Only
    prach-RootSequenceIndex-r16             CHOICE {
        l571                                    INTEGER (0..569),
        l1151                                   INTEGER (0..1149)
    }  													OPTIONAL   -- Need R
    ]],
	[[
	featureCombinationSupportedSharedRO-List	SEQUENCE (SIZE(1…maxfeatureCombList) OF FeatureCombinationSupportedSharedRO OPTIONAL    -- Need M
	]]
}

FeatureCombinationSupportedSharedRO ::= SEQUENCE {
    featureCombination-r17              SEQUENCE {
			redCap-r17		ENUMERATED{true}	OPTIONAL,
			sdt-r17 		ENUMERATED{true}	OPTIONAL,
			slicing-r17		ENUMERATED{true}	OPTIONAL,
			covEnh-r17 		ENUMERATED{true}	OPTIONAL,
			…
	},
	Other parameters (e.g. cb-PreamblesPerSSB-PerSharedRO, groupBconfigured, SharedRO-MaskIndex etc.)….
	}

[bookmark: _Hlk84756364]Signalling#2: Approach 2: Feature and Feature combination indication

Approach 2 allows for other feature combination specific parameters to be added on the same level as before for each feature combination as shown in Signalling#2. Such parameters are on how the preambles are further partitioned between the feature combinations using the similar cb-PreamblesPerSSB-PerSharedRO-r16, further partitioning between GroupA/B as in groupBConfigured and also the MaskIndex for shared RO. It also allows the existing/legacy RACH configuration to be further partitioned for other features and feature combination, if needed.
Proposal#1: Extend the BWP-UplinkCommon to include list of separate PRACH configuration/resources for new time-frequency PRACH configurations (as shown in ASN.1 of Signalling#2).
Observation#1: Approach 2 allows for other feature combination specific parameters to be added on the same level as before. Such parameters are on how the preambles are further partitioned between the feature combinations using the similar cb-PreamblesPerSSB-PerSharedRO-r16, further partitioning between GroupA/B as in groupBConfigured and also the MaskIndex for shared RO. It also allows the existing/legacy RACH configuration to be further partitioned for features and feature combination, if needed.
Proposal#2: Include the Feature/Feature combination indication in the PRACH configuration/resources of 2/4-step RACH (as shown in ASN.1 of Signalling#2).
Summarizing, with Signalling#2, the RACH partitioning in the case of shared RO among feature/feature combinations of e.g. F1, F2, F1+F2 with 2-step and 4-step RACH also sharing the RO will be like the following:



Figure 1: RACH partitioning in the case of shared RO among feature/feature combinations using Signalling#2
Proposal#3: Include Figure 1 in the running TS38.331 CR on how the RO are shared among the feature/feature combinations and between 2-step/4-step RACH.
Conclusion
It is requested that RAN2 discussed the following observations and proposals:
Proposal#1: Extend the BWP-UplinkCommon to include list of separate PRACH configuration/resources for new time-frequency PRACH configurations (as shown in ASN.1 of Signalling#0).
Observation#1: Approach 2 allows for other feature combination specific parameters to be added on the same level as before. One such important parameter is on how the preambles are further partitioned between the feature combinations using the similar cb-PreamblesPerSSB-PerSharedRO-r16 and between GroupA/B as in groupBConfigured in the same level and this can be further configured for each feature combination. It also allows the existing/legacy RACH configuration to be further partitioned for features and feature combination.
Proposal#2: Include the Feature/Feature combination indication in the PRACH configuration/resources of 2/4-step RACH (as shown in ASN.1 of Signalling#2).
Proposal#3: Include Figure 1 in the running TS38.331 CR on how the RO are shared among the feature/feature combinations and between 2-step/4-step RACH.
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