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1 Introduction
In this contribution, we provide our views on the signaling design of the RACH partitioning.   
2 Discussion

2.1 Principle of the PRACH partitioning  
According to the previous RAN2 agreements, the PRACH partitioning supports the RO partitioning (i.e. separate RO) and preamble partitioning (i.e. shared RO). 
For the separate RO, the RO partitioning supports the following options for configuration:

· Option 1: the different PRACH configuration index 
The PRACH configuration index is to indicate the different RO pattern, as specific in TS38.211 section 6.3.3.2. And the different PRACH configuration index is to indicate the different RO timing location.
· Option 2: the different RO subset within the same PRACH configuration index

For some PRACH configurations, there are multiple ROs in one period, and NW can configure the different ROs used for different features.

· Option 3: the different frequency location
NW can configure the same RO time location for multiple features, but configure the different frequency resources for different features, The frequency domain configuration is similar as the Msg1-FDM and Msg1-FrequencyStart. 
Proposal 1: The RRC signaling design should support the above 3 options of the RO partitioning configuration.

For the shared RO, preamble partitioning is to use the different preamble sets to differentiate the feature combinations. For each preamble set, it should include the following information: 
1) The total preamble number per SSB;

2) The preamble-offset per SSB.
Figure-1 provides one example for the preamble partitioning. In this example, two SSBs are mapped into the same RO, and within one RO, the preamble resource is partitioned into three sets: 1) the legacy usage; 2) feature-1 usage; and 3) feature-2 usage. 

· The default preamble offset (per SSB ) = 0 is for legacy usage, which is no need to be configured;

· The preamble offset (per SSB ) = 10 is configured for feature-1;

· The preamble offset (per SSB ) = 20 is configured for feature-2.
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Figure-1. The feature specific preamble partitioning within the same RO

Proposal 2: For the preamble partitioning in the shared RO, the feature/feature combination specific preamble set should include two parameters:

1) The total preamble number per SSB;
2) The preamble-offset per SSB.
For the shared RO case, in the common RACH configuration (i.e. RACH-ConfigCommon),some parameters could be different for different preamble sets according to the different WI’s agreements. 
· For slicing, RAN2 was agreed that the different scalingFactorBI and powerRampingStepHighPriority can be configured per preamble partitioning for the slicing specific RACH.
	RAN2#113b Agreements

1    RAN2 aims to support both RO partition and preambles partition.

2    scalingFactorBI and powerRampingStepHighPriority can be configured at least in SIB (FFS for dedicated RRC signalling).


· For coverge enhancement, RAN1 agreed to introduce the CE specific rsrp-ThresholdSSB and rsrp-ThresholdSSB-SUL for the CE specific RACH.  
· For SDT, RAN2 agreed to configure the larger Msg3 size for preamble group A and B than legacy.
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The IE RACH-ConfigCommon is used to specify the cell specific random-access parameters.

RACH-ConfigCommon information element

-- ASN1START
-- TAG-RACH-CONFIGCOMMON-START

RACH-ConfigCommon SEQUENCE {

rach—ConfiiGener mﬂ—confiﬁericl
Support different preamble set per

ssb-perRACH-OccasionAndCB-PreamblesPerSSB  CHOICE {

oneEighth ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, feature in shared RO case
oneFourth ENUMERATED {nd,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},

oneHalf ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n4d4,nd8, n52,n56,n60,n64},

one ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},

two ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32},

four INTEGER (1..16),

eight INTEGER (1..8),

sixteen INTEGER (1..4)

O OO I I & 2 TR & - 5 S S

Support different Msg3 size for SDT
in shared RO case

ra-ContentionResolutionTimer ENUMERATED { sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64}
= cn e TR <. suoon cfeen R trsshald
prach-RootSequenceIndex CHOICE { for CE in shared RO case

1839 INTEGER (0..837),

1139 INTEGER (0..137)
b
msgl-SubcarrierSpacing SubcarrierSpacing OPTIONAL, -- Cond L139
restrictedSetConfig ENUMERATED {unrestrictedSet, restrictedSetTypeA, restrictedSetTypeB},
msg3-transformPrecoder ENUMERATED {enabled} OPTIONAL, -- Need R

14§

Support different RA prioritization
for slicing in shared RO case

prach-RootSequenceIndex-r16 CHOICE {
1571 INTEGER (0..569),
11151 INTEGER (0..1149)
} OPTIONAL -- Need R

1
}

-- TAG-RACH-CONFIGCOMMON-STOP

-- ASN1STOP
'




Figure-2. The feature specific RACH configuration in shared RO case
Therefore, in the share RO case, the common RACH configuration can be different for the different preamble partitioning.  
Proposal 3: For the preamble partitioning in the shared RO, the common RACH configuration can be different for the different preamble partitionings. 
2.2 ASN.1 structure for the RACH partitioning
The ASN.1 structure of the RACH partitioning in current running CR can be described in Figure-3.  
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Figure-3. ASN.1 structure of the RACH partitioning 

In the RACH configuration list, the RACH config for each feature combination should cover both the separate RO and the shared RO case. In the shared RO (i.e. preamble partitioning), the different RACH configuration entries are configured for the the different feature combinations. 
Proposal 4: Confirm that each RACH configuration entry corresponds to one feature combination specific RACH partitioning, including the separate RO and the shared RO case. 
If the proposal 4 is confirmed, the featureCombinationPreambles IE is not needed in RACH-ConfigCommon, and all the parameters in the featureCombinationPreambles can be configured via the existing parameters in RACH-ConfigCommon. 
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RACH-ConfigCommon information element

SEQUENCE {
RACH-ConfigGeneric,

totalNumberOfRA-Preambles INTEGER (L—63) OPTIONAL, -- Nee
ssb-perRACH-OccasionAndCB-PreamblesPerSSB  CHOICE {
oneEighth ENUMERATED {ndpn8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
oneFourth ENUMERATED (ndrn8,nl12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
oneHalf ENUMERATED (ndrn8,nl12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
one ENUMERATED (ndrn8,nl12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
two ENUMERATED {ndrn8,nl12,n16,n20,n24,n28,n32},
four INTEGER (L_16),
eight INTEGER (L_8),
sixteen INTEGER (L—4)
i OPTIONAL,  -- Need M
groupBconfigured SEQUENCE {|
ra-Msg3SizeGroupA ENUMERATED (b56, bl44, b208, b256, b282, b480, b640,
b800, b1000, b72, spare6, sparei.spared, spare3, spare2, sparel},
messagePowerOf fsetGroupB ENUMERATED { minnsinfinity, dBO, dBS, dB8, dB10, dB12, dB15, dB18),
numberOfRA-PreamblesGroupA INTEGER (1—64)
I OPTIONAL, -- Need R
ra-ContentionResolutionTimer ENUMERATED {_sf8, sf16, s£24, s£32, sf40, sf48, sf56, sfed},
rsrp-ThresholdSSB RSRP-Range QRIIONAL, - Need R
rsrp-ThresholdSSB-SUL RSRP-Range QRIIONAL, - Cond SUL
prach-RootSequenceIndex CHOICE {
1839 INTEGER (0837,
1139 INTEGER (D—137)
I
msgl-SubcarrierSpacing SubcarrierSpacing QerioNal, -
restrictedSetConfig ENUMERATED (unrestrictedSet, restrictedSetTypeA, restrictedSetTypeB),
msg3-transformPrecoder ENUMERATED {enabled} OPTIONAL, -- Need R
oo
ra-PrioritizationForAccessIdentity-rlf SEQUENCE {
ra-Prioritization-rl6 RA-Prioritization,
ra-PrioritizationForAI-rl6 BIT STRING (SIZE (2))
S OPTIONAL,  -- InitialBWP-
prach-RootSequenceIndex-rl6 CHOICE {
1571 INTEGER (0—569),
11151 INTEGER (Q—1149)
J—_OPTIONAL
11
S—"Y
}
[RACH-ConfiqCommon-r17] SEQUENCE {
Irach-ConfigqID-r17 | INTEGER (1. . jnaxRACHAdditionalRACH-r17)|
rach-ConfigCommon-rl7 RACH-ConfigCommon OPTIONAL ~ Need M
msgA-ConfigCommonfr16] MsgA-ConfiqCommon-rl6 OPTTONAL — Cond PpCellonlyp
featureCombination-r17 FeatureCombination-rl7 berIoNAL] Need M





Proposal 5: The feature combination specific RACH configuration can reuse the existing parameters in RACH-ConfigCommon. If the new parameter is needed, the new parameter can be added under the RACH-ConfigCommon. 
3 Conclusion
According to the analysis in section 2, we propose that:
Proposal 1: The RRC signaling design should support the above 3 options of the RO partitioning configuration.

Proposal 2: For the preamble partitioning in the shared RO, the feature/feature combination specific preamble set should include two parameters:

1) The total preamble number per SSB;

2) The preamble-offset per SSB.
Proposal 3: For the preamble partitioning in the shared RO, the common RACH configuration can be different for the different preamble partitionings. 

Proposal 4: Confirm that each RACH configuration entry corresponds to one feature combination specific RACH partitioning, including the separate RO and the shared RO case. 
Proposal 5: The feature combination specific RACH configuration can reuse the existing parameters in RACH-ConfigCommon. If the new parameter is needed, the new parameter can be added under the RACH-ConfigCommon. 
4 Reference
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ASNISTART
TAG-FEATURECOMBINATIONPREAMBLES-START

FeatureCombinationPreambles information element

[FeatureCombinationPreambles-r17| SEQUENCE

featureCombination-ri7 FeatureCombination-rl7 OPTIONAL,

llegacy-CB-PreamblesPerSSB-PersharedRO-r16| INTEGER (L_64) OPTIONAL,|

SqA-CB-PreamblesPerSSB-PerSharedRO-rl6 INTEGER (1__64) OPTIONAL],

JssB-pharedRO-MaskIndex-r16 INTEGER (1_15) OPTIONAL

groupBconfigured SEQUENCE {
ra-Msq3SizeGrouph ENUMERATED (b56, b144, b208, b256, b282, 480, b640

b800, b1000, b72, spare6, spare. 4, spare3, spare?, sparel}

messagePowerOf fsetCrouph ENUMERATED £inity, dBO, dBS, dB8, dBI10, dB12, dB1S5, dB1B
numberOfRA-PreamblesGrouph INTEGER (L_64)

|

groupB-ConfiguredTwoStepRA-r16

lsroupB-ConfigquredTwoStepRA-r1e|

1

TAG-FEATURECOMBINATIONPREAMBLES-STOP
ASN1STOP

FeatureCombinationPreambles field descriptions

featureCombination
An indication of a combination of Rel-17 features

that are indicated by the preambles in this RACH configuration.





