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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In Rel-17, there are four 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 signalling for RACH partition should be common to the related features and feature combination. In RAN2#116e meeting [1], some agreements on common signalling framework are made as following:
	1. No new feature and/ feature combination specific preambles are defined within the “not available” preambles defined at the end of a RO through the legacy  totalNumberOfRA-Preambles
2. Specification allows for use of Separate time-frequency resources, not defined through legacy RRC signalling, within Contention free preamble defined through legacy RRC signalling and the combination of these (i.e. using the reserved preamble at the end of SSBs like 2-step RACH)
3. RAN2 baseline is that preambles for a particular feature combination shall be present in all SSBs (e.g., a feature combination cannot only have preambles in SSB0 but not SSB1)
4. As a baseline, a feature combination shall have the same number of preambles in all SSBs
5. Signalling should allow that a particular feature/feature combination can be mapped only to a subset of the RACH occasions of a RACH configuration.
6. The legacy masking index approach is reused in Rel-17 RA partitioning
7. RAN2 adopts Approach A as baseline (an IE contains one field for each of the features) for indicating which feature/feature combination a partition applies to. Details are FFS, e.g. details around slicing.  FFS how to encode and design the signalling in a future compatible way (i.e. naming)
8. As a baseline, multiple "RA partitions" for one RA type which map to the same feature/feature combination is not supported on a given BWP.  FFS if there is any special use case that requires multiple RA partition configuration.   


A drafting running CR has been provided in email discussion [2]. In general, this running CR provides a clear signalling framework for RACH partitioning. But there are some details still need to be discussed. In this document, we intend to provide our suggestions on modification based on the current drafting running CR. 
Discussions
2.1 Signaling framework design  
According to the agreements in RAN2 #116e meeting [1], the RACH resources for Rel-17 feature/feature combination is allowed for using separate ROs and shared ROs with legacy 4-step RA and 2-step RA and the combination of these. 
	2  Specification allows for use of Separate time-frequency resources, not defined through legacy RRC signalling, within Contention free preamble defined through legacy RRC signaling and the combination of these (i.e. using the reserved preamble at the end of SSBs like 2-step RACH)


As the signalling design for RACH partition should consider the separate ROs and shared ROs just like the signalling design for 2-step RA in Rel-16. So we can reuse the signalling framework design for 2-step RA as much as possible.
In the current drafting running CR for TS 38.331, there are two new IEs, rach-ConfigCommonToAddModList-r17 and rach-ConfigCommonToReleaseList-r17 are added into BWP-UplinkCommon IE:
BWP-UplinkCommon ::=                SEQUENCE {
    genericParameters                   BWP,
    …,
	[[
    rach-ConfigCommonToAddModList-r17         SEQUENCE (SIZE(1..maxRACHAdditionalRACH-r17)) OF RACH-ConfigCommon-r17		OPTIONAL,	-- Need N
    rach-ConfigCommonToReleaseList-r17        SEQUENCE (SIZE(1..maxRACHAdditionalRACH-r17)) OF RACH-ConfigCommonId-r17	OPTIONAL		-- Need N
    ]]
}
We agree to introduce the two new IEs with the list structure. The list structure can easily achieve the purpose of adding, modifying or releasing the RACH configurations for multiple features or feature combinations. But as some companies pointed out, in order to more accurately reflect that the new added IEs are for RACH partitioning, we suggest renaming the new IEs. For example, we can rename rach-ConfigCommonToAddModList-r17 to rach-ConfigCommonPartitionToAddModList-r17 and rename RACH-ConfigCommon-r17 to RACH-ConfigCommonPartition-r17. In our understanding, maxRACHAdditionalRACH-r17 indicates the max number of allowed features or feature combinations. So it may better to rename maxRACHAdditionalRACH-r17 to maxAllowedFeature-r17. So we propose that: 
Proposal 1: Rename the new IEs to more accurately reflect that these IEs are for RACH partitioning, e.g. rename RACH-ConfigCommon-r17 to RACH-ConfigCommonPartition-r17.
2.2 The structure of RACH-ConfigCommon-r17 IE
In the current drafting CR for TS 38.331, the structure of the new added RACH-ConfigCommon-r17 IE is shown as below:
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]RACH-ConfigCommon-r17   ::=	SEQUENCE {
	rach-ConfigID-r17	  		INTEGER(1..maxRACHAdditionalRACH-r17)
	rach-ConfigCommon-r17		RACH-ConfigCommon		OPTIONAL,	-- Need M
	msgA-ConfigCommon-r16      MsgA-ConfigCommon-r16	OPTIONAL,	-- Cond SpCellOnly2
	featureCombination-r17		FeatureCombination-r17	OPTIONAL,  -- Need M   
	... 
}
Within RACH-ConfigCommon-r17 IE, the rach-ConfigID-r17 and featureCombination-r17 are used to identify the feature or feature combination for which the RACH configuration is used. Besides the feature identification IEs, the RACH common configurations for 4-step RACH and 2-step RACH are also added. The difference with the legacy RACH common configurations is that the new featureCombinationPreambles-r17 IE is added in both RACH-ConfigCommon IE and MsgA-ConfigCommon-r16 IE. 
RACH-ConfigCommon ::=               SEQUENCE {
rach-ConfigGeneric                  RACH-ConfigGeneric,
…,
	[[
	featureCombinationPreambles-r17		SEQUENCE (SIZE(1..FFS)) OF FeatureCombinationPreambles-r17			OPTIONAL			-- Need R
	]]
}

[bookmark: OLE_LINK23][bookmark: OLE_LINK24]RACH-ConfigCommonTwoStepRA-r16 ::=                   SEQUENCE {
rach-ConfigGenericTwoStepRA-r16            RACH-ConfigGenericTwoStepRA-r16,
	...,
	[[
	featureCombinationPreambles-r17		SEQUENCE (SIZE(1..FFS)) OF FeatureCombinationPreambles-r17			OPTIONAL			-- Need R
	]]
}
And the structure of featureCombinationPreambles-r17 IE is shown as below:
FeatureCombinationPreambles-r17 ::=              SEQUENCE {
	featureCombination-r17				FeatureCombination-r17		OPTIONAL,
	legacy-CB-PreamblesPerSSB-PerSharedRO-r16		INTEGER (1..64)  OPTIONAL,
	msgA-CB-PreamblesPerSSB-PerSharedRO-r16		INTEGER (1..64)  OPTIONAL,
    SSB-SharedRO-MaskIndex-r16						INTEGER (1..15)  OPTIONAL,
	groupBconfigured                    SEQUENCE {
        ra-Msg3SizeGroupA          ENUMERATED {b56, b144, b208, b256, b282, b480, b640,
                                              b800, b1000, b72, spare6, spare5,spare4, spare3, spare2, spare1},
        messagePowerOffsetGroupB   ENUMERATED { minusinfinity, dB0, dB5, dB8, dB10, dB12, dB15, dB18},
        numberOfRA-PreamblesGroupA          INTEGER (1..64)
    }
	groupB-ConfiguredTwoStepRA-r16                       GroupB-ConfiguredTwoStepRA-r16
}
In our understanding, the RACH partition configuration is under the RACH common configuration for 2-step RA and 4-step RA. This structure design implied that the feature selection will occur after RA type selection. But according to email discussion [3], like majority companies, we also prefer that RACH type is selected after the feature combination selection. And the featureCombination-r17 IE is appears repeatedly in FeatureCombinationPreambles-r17 and RACH-ConfigCommon-r17. So we think the current structure of RACH-ConfigCommon-r17 IE needs to be modified. In order to reflect the 2-step and 4-step RACH resources are configured per RACH partition, we think the featureCombination-r17 IE should be removed. So we propose that:
Proposal 2: To avoid the repetition, remove the featureCombination-r17 IE in FeatureCombinationPreambles-r17.
2.3 The indication for slicing
According to the agreements of RAN2 #116e meeting [1], RAN2 adopts Approach A as baseline (an IE contains one field for each of the features) for indicating which feature/feature combination a partition applies to. But the details for slicing are still FFS.
	7	RAN2 adopts Approach A as baseline (an IE contains one field for each of the features) for indicating which feature/feature combination a partition applies to. Details are FFS, e.g. details around slicing.  FFS how to encode and design the signaling in a future compatible way (i.e. naming)


According to the agreements of RAN2 #116e in slicing WI, in a cell, there may be multiple slice-specific RACH configurations. 
	3.	In a cell, there may be multiple slice-specific RACH configurations.
4.	One or more of the slice groups are linked to a slice-specific RACH configuration.
5.	There may be slice groups that are not linked to a slice-specific RACH configuration (they use the common RACH configuration).
6.	All slices of a slice group use the slice-specific RACH configuration of the slice group.


So it is not sufficient to indicate the RACH configuration for slicing in binary. In order to support one or more of the slice groups are linked to a slice-specific RACH configuration, we can introduce the bitmap to indicate the slice groups. The size of the bitmap is the max number of slice groups supported in a cell. The FeatureCombination-r17 IE can be designed as below. The field, maxSliceGroups, indicates the max number of supported slice groups in a cell.
FeatureCombination ::= 	SEQUENCE {
	redCap								ENUMERATED {true} 	OPTIONAL,
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]	smallData							ENUMERATED {true} 	OPTIONAL,
	slicing								BIT STRING (SIZE(maxSliceGroups))	OPTIONAL,
	covEnh								ENUMERATED {true} 	OPTIONAL,
	...,
}
According to the indication in bitmap, we  can clearly know which slice groups these RACH configurations apply to.  If some slice groups are not  indicated in any bitmap, this means these slice groups are not linked to a slice-specific RACH configuration and they use the common RACH configuration. So we propose that:
[bookmark: OLE_LINK46][bookmark: OLE_LINK47]Proposal 3: Introduce bitmap to indicate which slice groups these RACH partition configurations are applied to. 
2.4 The feature specific parameters
In Rel-17, there are four features related to RACH: Slicing, CovEnh, SDT and RedCap. In each feature WI, there are some feature specific RACH configuration parameters. Even though RAN2 assumes that the network may not provide all possible feature combinations, the design of RACH configuration for features or feature combinations should consider all features and feature combinations specific parameters. According to the agreements in each related WIs, the feature specific parameters are shown below:
(1) Slicing:
According to the agreements in RAN2 115e meeting, the slicing specific parameters only include scalingFactorBI and powerRampingStepHighPriority and no additional parameters for this release.
	5	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.


According to the related agreements, we can observe that:
Observation 1: For Slicing, the feature specific parameters only include scalingFactorBI and powerRampingStepHighPriority.
(2) CovEnh:
[bookmark: OLE_LINK36][bookmark: OLE_LINK37]The related agreements of CovEnh specific parameters in RAN2 #115e [4] are shown below: 
	3  A separate RSRP threshold is introduced for requesting Msg3 repetition
1 Extension of ra-ResponseWindow and ra-ContentionResolutionTimer are not needed for Msg3 repetition.


The related agreements of CovEnh specific parameters in RAN2 #116e are shown below:
	1.	Confirm Msg3 repetition is supported on both NUL and SUL, and network can configure different RSRP thresholds for requesting Msg3 repetition on NUL and SUL.  
2.	Group B preambles with Msg3 repetition is supported, it is up to network to decide whether to configure Group B together with Msg3 repetition.  
3.	If Group B preambles with Msg3 repetition is configured, network can configure separate parameters for requesting Msg3 repetition, including ra-Msg3SizeGroupA, messagePowerOffsetGroupB and numberOfRA-PreamblesGroupA (ASN.1 details can be discussed in session on RACH partitioning)
Agreements via email-from offline 112
2.	In shared RO case, it is not supported to configure a separate set of RACH parameters (preambleReceivedTargetPower, powerRampingStep, preambleTransMax) for requesting Msg3 repetition. 
3.	In shared RO case, it is not supported to separately configure following parameters for requesting Msg3 repetition:
		prach-ConfigurationIndex
		msg1-FDM
		msg1-FrequencyStart
		zeroCorrelationZoneConfig
		totalNumberOfRA-Preambles
		ssb-perRACH-OccasionAndCB-PreamblesPerSSB
		rsrp-ThresholdSSB-SUL
		prach-RootSequenceIndex
		msg1-SubcarrierSpacing
		restrictedSetConfig
		msg3-transformPrecoder
4.	In shared RO case, it is up to the common RACH session to decide how to configure the number of preamble per SSB per RO, and how to indicate the start of preamble index for requesting Msg3 repetition.
5.	A separate rsrp-ThresholdSSB threshold is introduced for requesting Msg3 repetition.


Besides, According to the agreements in RAN2 #115e meeting, RAN2 should focus on Msg3 repetition for 4-step RACH. So these CovEnh specific parameters should only be included in 4-step RACH configuration for feature or feature combination. 
	1) RAN2 should focus on Msg3 repetition for 4-step RACH, unless RAN1 makes solid conclusion to support Msg3 repetition for fallbackRAR.


According to the related agreements, we can observe that:
Observation 2:  For CovEnh, the feature specific parameters include that:
1) A separate RSRP threshold for requesting Msg3 repetition which can be different on NUL and SUL;
2) A CovEnh specific rsrp-ThresholdSSB threshold.
3) If Group B preambles with Msg3 repetition is configured, separate parameters for requesting Msg3 repetition, including ra-Msg3SizeGroupA, messagePowerOffsetGroupB and numberOfRA-PreamblesGroupA.
4) In shared RO case, the parameters that how to configure the number of preamble per SSB per RO, and how to indicate the start of preamble index for requesting Msg3 repetition.
(3) SDT
The related agreements of SDT specific parameters in RAN2 #113e [5] are shown below:
	1	RSRP threshold is used to select between SDT and non-SDT procedure, if configured (RSRP refers to the same RSRP measured for carrier selection).
2	RSRP threshold to select between SDT and non-SDT procedure is used for both CG-SDT and RA-SDT
3	RSRP threshold to select between SDT and non-SDT procedure is same for both CG-SDT and RA-SDT
4	RSRP threshold for carrier selection is specific to SDT (i.e. separately configured for SDT).  This is optional for the network.  
6	RSRP threshold for RA type selection is specific to SDT (i.e. separately configured for SDT)
7	Data volume threshold is the same for CG-SDT and RA-SDT (can be checked further in stage 3 if we obtain majority support)


The related agreements of SDT specific parameters in RAN2 #115e are shown below:
	3. At least the following parameters can be RA-SDT specific. 
1) SSB selection related parameters, i.e., rsrp-ThresholdSSB, msgA-RSRP-ThresholdSSB.
2) Power control related parameters, i.e., preambleReceivedTargetPower/MsgA-PreambleReceivedTargetPower, powerRampingStep/msgA-PreamblePowerRampingStep,  msg3-DeltaPreamble/msgA-DeltaPreamble. 
[bookmark: OLE_LINK44][bookmark: OLE_LINK45]3) Preamble group related parameters, i.e., 	ra-Msg3SizeGroupA/ra-MsgA-SizeGroupA, messagePowerOffsetGroupB for 2-step RA-SDT and 4-step RA-SDT.
4) RA prioritization related parameters cannot be configured for RA-SDT, i.e., powerRampingStepHighPriority, scalingFactorBI


According to the related agreements, we can observe that: 
Observation 3: For SDT, the feature specific RACH parameters include that:
1) A SDT specific msgA-RSRP-Threshold threshold;
2) A SDT specific rsrp-ThresholdSSB-SUL threshold;
3) A SDT specific RSRP threshold is used to select between SDT and non-SDT procedure
4) SSB selection related parameters, i.e., rsrp-ThresholdSSB, msgA-RSRP-ThresholdSSB.
5) Power control related parameters, i.e., preambleReceivedTargetPower/msgA-PreambleReceivedTargetPower, powerRampingStep/msgA-PreamblePowerRampingStep,  msg3-DeltaPreamble/msgA-DeltaPreamble. 
6) Preamble group related parameters, i.e., ra-Msg3SizeGroupA/ra-MsgA-SizeGroupA, messagePowerOffsetGroupB for 2-step RA-SDT and 4-step RA-SDT.
(4) Redcap
The related agreements of Redcap in RAN2 #116e are shown below:
	1. In MAC perspective, a RedCap UE uses Msg1 early identification whenever transmitting preamble for CBRA, as long as the Msg1 early identification is configured for RedCap by NW.
2. For Msg1 early identification, RAN2 confirm both dedicated ROs and dedicated PRACH preamble can be supported from signalling point of view.
3. For RedCap, Msg1 early identification is enabled/disabled implicitly by the presence of dedicate RACH configuration for Msg1 early identification.
4. At least the dedicated LCID (i.e. the Msg3 early identification solution) can be supported for MsgA early identification. It is up to RAN1 on the need of dedicated preamble and/or dedicated PUSCH resource configuration.


According to the related agreements in Redcap, we can observe that:
Observation 4: For RedCap, there is no clear conclusion that which RACH configuration parameters are Redcap specific at present.
In our understanding, the new added featureCombinationPreambles-r17 IE is used to store the new feature combination specific parameters. And the signaling design should be common for all related features. But the current signalling design did not consider the feature specific parameters. So we think the feature specific parameters should be considered in RACH partition configuration. Based on the above analysis, we propose that:
Proposal 5: When designing signalling for RACH partition configuration, the feature specific parameters need to be considered. 

Conclusion
Base on the above discussion, we make the following proposals:
[bookmark: _GoBack]Proposal 1: Rename the new IEs to more accurately reflect that these IEs are for RACH partitioning, e.g. rename RACH-ConfigCommon-r17 to RACH-ConfigCommonPartition-r17.  
Proposal 2: To avoid the repetition, remove the featureCombination-r17 IE in FeatureCombinationPreambles-r17.
Proposal 3: Introduce bitmap to indicate which slice groups these RACH partition configurations are applied to.
Observation 1: For Slicing, the feature specific parameters only include scalingFactorBI and powerRampingStepHighPriority.
Observation 2:  For CovEnh, the feature specific parameters include that:
1) A separate RSRP threshold for requesting Msg3 repetition which can be different on NUL and SUL;
2) A CovEnh specific rsrp-ThresholdSSB threshold.
3) If Group B preambles with Msg3 repetition is configured, separate parameters for requesting Msg3 repetition, including ra-Msg3SizeGroupA, messagePowerOffsetGroupB and numberOfRA-PreamblesGroupA.
4) In shared RO case, the parameters that how to configure the number of preamble per SSB per RO, and how to indicate the start of preamble index for requesting Msg3 repetition.
Observation 3: For SDT, the feature specific RACH parameters include that:
1) A SDT specific msgA-RSRP-Threshold threshold;
2) A SDT specific rsrp-ThresholdSSB-SUL threshold;
3) A SDT specific RSRP threshold is used to select between SDT and non-SDT procedure
4) SSB selection related parameters, i.e., rsrp-ThresholdSSB, msgA-RSRP-ThresholdSSB.
5) Power control related parameters, i.e., preambleReceivedTargetPower/msgA-PreambleReceivedTargetPower, powerRampingStep/msgA-PreamblePowerRampingStep,  msg3-DeltaPreamble/msgA-DeltaPreamble. 
6) Preamble group related parameters, i.e., ra-Msg3SizeGroupA/ra-MsgA-SizeGroupA, messagePowerOffsetGroupB for 2-step RA-SDT and 4-step RA-SDT.
Observation 4: For RedCap, there is no clear conclusion that which RACH configuration parameters are Redcap specific at present.
Proposal 5: When designing signalling for RACH partition configuration, the feature specific parameters need to be considered.  
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