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1 Introduction

In RAN2 ad-hoc 18#1, the following agreement regarding prioritized random access was made:
Agreements:

The following cases will apply prioritized RACH procedures (if configured)

1. Handovers using contention-based access 

2. BFR recovery 
The set of parameters for prioritization include 

· powerRampingStep and Backoff Parameter

Idle mode will not be discussed in Rel-15

This contribution discusses how the parameter preamblePowerRampingStep be signaled to UE.
2 Discussion

When network configures prioritized random access, access requests with different priorities need to use different power ramping steps. This implies that a UE needs to use two preamblePowerRampingStep for the power ramping procedure. We think there are two possible ways for UEs to obtain them:
· Since in Rel-15 prioritized access is not performed in RRC Idle mode, network only needs to advertise the preamblePowerRampingStep for low priority access in system information, as in LTE. Since the powerRampingStep for high priority is only used in RRC Connected and Inactive modes, network can configure it through dedicated signaling for a UE. The advantage of this approach is that it avoids adding a new parameter to the RMSI. And as we do not expect power ramping steps to be adjusted dynamically or frequently, it would be good for a while once it is configured. However, if there is a need to change it, especially when this change needs to be applied cell wide, it would be a huge overhead to reconfigure every UE in the cell.
· preamblePowerRampingStep for high priority is advertised in the System Information, just like how powerRampingStep currently is signaled. As power ramping step typically is cell specific and applies to all UEs, it is arguably the most effective way to signal it to all UEs. And when network needs to change its value, that can be quickly applied within little overhead for UEs. 
Based on the above arguments, we think at minimum network should include preamblePowerRampingStep for both priorities in the System Information. To achieve better flexibility, network should have the option to use dedicated signaling to configure preamblePowerRampingStep parameter for either priority for a UE, if it has a need to do so.
Proposal 1. If prioritization of RACH procedure is configured, network signals power ramping step parameter for both priorities in System Information.

Proposal 2. Network additionally has the option to configure power ramping step parameter for either priority using dedicated signaling.
3 Summary
Based on the above discussion, we’d recommend RAN2 to discuss and decide on the following proposals:

Proposal 1.
If prioritization of RACH procedure is configured, network signals power ramping step parameter for both priorities in System Information.
Proposal 2.
Network additionally has the option to configure power ramping step parameter for either priority using dedicated signaling. 

4 References

[1] R2-1801430. Details of prioritized random access.
5 Text Proposal

	CHANGE START


5.1.1
Random Access procedure initialization
The Random Access procedure described in this subclause is initiated by a PDCCH order, by the MAC entity itself, by beam failure indication from lower layer, or by RRC for the events in accordance with TS 38.300 [2]. There is only one Random Access procedure ongoing at any point in time in a MAC entity. The Random Access procedure on an SCell other than PSCell shall only be initiated by a PDCCH order with ra-PreambleIndex different from 0b000000.
NOTE 1:
If the MAC entity receives a request for a new Random Access procedure while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure (e.g. for SI request).
RRC configures the following parameters for the Random Access procedure:

-
prach-ConfigIndex: the available set of PRACH resources for the transmission of the Random Access Preamble;

-
preambleReceivedTargetPower: initial Random Access Preamble power;

-
preambleReceivedTargetPowerBFR: initial Random Access Preamble power for beam failure recovery request using contention-free Random Access Preamble;

-
rsrp-ThresholdSSB: an RSRP threshold for the selection of the SS block and corresponding PRACH resource;

-
csirs-Threshold: an RSRP threshold for the selection of CSI-RS and corresponding Random Access Preamble and/or PRACH resource;
-
sul-RSRP-Threshold: an RSRP threshold for the selection between the normal carrier and the SUL carrier;
-
preamblePowerRampingStep: the power-ramping factor. If the Random Access procedure is prioritized, it uses the parameter preamblePowerRampingStep-Prioritized instead;
-
preamblePowerRampingStepBFR: the power-ramping factor for beam failure recovery request using contention-free Random Access Preamble;
-
ra-PreambleIndex: Random Access Preamble;
-
preambleTxMax: the maximum number of Random Access Preamble transmission;

-
preambleTxMaxBFR: the maximum number of Random Access Preamble transmission for beam failure recovery request using contention-free Random Access Preamble;

-
if SSBs are mapped to Random Access Preambles:
-
startIndexRA-PreambleGroupA, numberOfRA-Preambles, and numberOfRA-PreamblesGroupA for each SSB (SpCell only).

-
else:

-
startIndexRA-PreambleGroupA, numberOfRA-Preambles, and numberOfRA-PreamblesGroupA (SpCell only).
-
If numberOfRA-PreamblesGroupA is equal to numberOfRA-Preambles, there is no Random Access Preambles group B.
-
The Random Access Preambles in Random Access Preamble group A are the Random Access Preambles startIndexRA-PreambleGroupA to startIndexRA-PreambleGroupA + numberOfRA-PreamblesGroupA – 1;
-
The Random Access Preambles in Random Access Preamble group B, if exists, are the Random Access Preambles startIndexRA-PreambleGroupA + numberOfRA-PreamblesGroupA to startIndexRA-PreambleGroupA + numberOfRA-Preambles – 1.
NOTE 2:
If random Access Preambles group B is supported by the cell and SSBs are mapped to Random Access Preambles, Random Access Preambles group B is included in each SSB.
-
if Random Access Preambles group B exists:

-
ra-Msg3SizeGroupA (per cell): the threshold to determine the groups of Random Access Preambles.
-
the set of Random Access Preambles and/or PRACH resources for SI request, if any;
-
the set of Random Access Preambles and/or PRACH resources for beam failure recovery request, if any;

-
ra-ResponseWindow: the time window to monitor RA response(s) (SpCell only);
-
ra-ResponseWindowBFR: the time window to monitor response(s) for beam failure recovery request using contention-free Random Access Preamble;
-
ra-ContentionResolutionTimer: the Contention Resolution Timer (SpCell only).

In addition, the following information for related Serving Cell is assumed to be available for UEs:

-
if Random Access Preambles group B exists:

-
if the Serving Cell for the Random Access procedure is configured with supplementaryUplink, and SUL carrier is selected for performing Random Access Procedure:

-
PCMAX,f,c of the SUL carrier as specified in TS 38.101 [10].
-
else:

-
PCMAX,f,c of the normal carrier as specified in TS 38.101 [10].

…

	NEXT CHANGE


RACH-ConfigCommon information element

-- ASN1START

-- TAG-RACH-CONFIG-COMMON-START

RACH-ConfigCommon ::= 



SEQUENCE {


--
FFS: whether any of the parameter(s) in the L1 TP should be within CBRA-SSB-ResourceList


groupBconfigured 



SEQUENCE {



-- FFS: ra-Msg3SizeGroupA values



ra-Msg3SizeGroupA



ENUMERATED {b56, b144, b208, b256, b282, b480, b640, b800, b1000, spare7, spare6, spare5,












spare4, spare3, spare2, spare1},



-- FFS: Need and definition of messagePowerOffsetGroupB



messagePowerOffsetGroupB

ENUMERATED { minusinfinity, dB0, dB5, dB8, dB10, dB12, dB15, dB18}


} OPTIONAL,


cbra-SSB-ResourceList



CBRA-SSB-ResourceList,


ra-ContentionResolutionTimer

ENUMERATED { sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64},


-- Msg1 (RA preamble): 


-- UE may select the SS block and corresponding PRACH resource for path-loss estimation and (re)transmission 


-- based on SS blocks that satisfy the threshold (see 38.213, section REF)


ssb-Threshold






RSRP-Range


















OPTIONAL,


-- FFS: Provide proper description


-- Corresponds to L1 parameter 'SUL-RSRP-Threshold' (see FFS_Spec, section FFS_Section)


sul-RSRP-Threshold





RSRP-Range


















OPTIONAL,


-- PRACH configuration index. Corresponds to L1 parameter 'PRACHConfigurationIndex' (see 38.211, section 6.3.3.2)


prach-ConfigurationIndex



INTEGER (0..255)
















OPTIONAL,


-- PRACH root sequence index. Corresponds to L1 parameter 'PRACHRootSequenceIndex' (see 38.211, section 6.3.3.1).


-- The value range depends on whether L=839 or L=139


prach-RootSequenceIndex




CHOICE {



l839








INTEGER (0..837),



l139








INTEGER (0..137)


}




























 

OPTIONAL,


-- N-CS configuration, see Table 6.3.3.1-3 in 38.211


zeroCorrelationZoneConfig



INTEGER(0..15),


-- Subcarrier spacing of PRACH. Corresponds to L1 parameter 'prach-Msg1SubcarrierSpacing' (see 38.211, section FFS_Section)


-- FFS_DefaultValue: Same as DL SCS?


msg1-SubcarrierSpacing




SubcarrierSpacing
















OPTIONAL,


-- The number of PRACH transmission occasions FDMed in one time instance. 


-- Corresponds to L1 parameter 'prach-FDM' (see 38,211, section FFS_Section)


-- FFS_DefaultValue?


msg1-FDM







BIT STRING (SIZE (2)),


-- Offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0 of initial active UL BWP(s)


-- Corresponds to L1 parameter 'prach-frequency-start' (see 38,211, section FFS_Section)


-- FFS_FIXME: Clarify whether it is ”initial” or ”firstActive” UL BWP, i.e., whether this is meant for SpCell and/or SCell


-- FFS_FIXME: What is PRB 0 or a BWP? PRB 0 defines the lower edge of the carrier.


msg1-FrequencyStart





INTEGER (0..maxNrofPhysicalResourceBlocks-1)









OPTIONAL,


-- Configuration of restricted sets, see 38.211
6.3.3.1 


-- FFS_CHECK: RAN1 value said "restrictedTypeA". Does it mean "restrictedToTypeA"? If not, what else?


restrictedSetConfig





ENUMERATED {unrestricted, restrictedToTypeA, restrictedToTypeB},


-- (see 38.213, section 7.4)


preambleReceivedTargetPower



ENUMERATED {













dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, dBm-100, 














dBm-98, dBm-96, dBm-94,dBm-92, dBm-90, dBm-88, dBm-86, dBm-84,dBm-82, dBm-80, dBm-78, dBm-76, 













dBm-74, dBm-72, dBm-70, dBm-68, dBm-66, dBm-64, dBm-62, dBm-60, dBm-58, dBm-56, dBm-54, dBm-52,














dBm-50, dBm-48, dBm-46, dBm-44, dBm-42, dBm-40, dBm-38, dBm-36, dBm-34, dBm-32, dBm-30,














dBm-28, dBm-26, dBm-24, dBm-22, dBm-20, dBm-18, dBm-16, dBm-14, dBm-12, dBm-10, dBm-8, dBm-6,














dBm-4, dBm-2, dBm-0, dBm2, dBm4, dBm6 }


OPTIONAL,


-- Power ramping steps for PRACH (see 38.321, FFS_section)


preamblePowerRampingStep





ENUMERATED {dB0, dB2, dB4, dB6}

OPTIONAL, -- Need R

preamblePowerRampingStep-Prioritized


ENUMERATED {dB0, dB2, dB4, dB6}

OPTIONAL,

-- FFS_CHECK: PreambleTransMax parameter usage (parameter was not provided by RAN1 and not yet discussed in RAN2)


preambleTransMax 



ENUMERATED {n3, n4, n5, n6, n7,
n8, n10, n20, n50, n100, n200},


-- Corresponds to L1 parameter 'CB-preambles-per-SSB' (see 38.211?, section FFS_Section)


-- FFS_CHECK: Relation to (old) RAN2 CBRA-SSB-ResourceList handling the CB-RA preambles/resources per beam. 


-- FFS_Value: RAN1 indicated ”4 bit” but there should be actual values here... and not hidden in a table. 


cb-preamblesPerSSB






FFS_Value

















OPTIONAL,


-- Number of SSBs per RACH occasion. By multiplying with cb-preamblesPerSSB, the UE determines the total number of CB preambles.


-- Corresponds to L1 parameter 'SSB-per-rach-occasion' (see 38.211?, section FFS_Section)


-- FFS_CHECK: Relation to (old) RAN2 CBRA-SSB-ResourceList handling the CB-RA preambles/resources per beam. 


-- FFS_Value: RAN1 indicated ”3 bit” but there should be actual values here... and not hidden in a table.


ssb-perRACH-Occasion





FFS_Value

















OPTIONAL,

-- Msg2 (RAR) window length. Corresponds to L1 parameter 'msg2-scs' (see 38.213, section 8.1)


-- FFS_Value: To be decided by RAN2


ra-ResponseWindow





ENUMERATED {ffsTypeAndValue},



-- Subcarrier spacing for msg2 for contention-free RA procedure for handover. 


-- Corresponds to L1 parameter 'msg2-scs' (see 38.321?, section FFS_Section)


msg2-SubcarrierSpacing




SubcarrierSpacing,


-- CORESET configured for random access. When the field is absent the UE uses the CORESET according to pdcchConfigSIB1


-- Corresponds to L1 parameter 'rach-coreset-configuration' (see 38.211?, section FFS_Section)


ra-ControlResourceSet




ControlResourceSetId













OPTIONAL,


-- Search space for random access procedure. Corresponds to L1 parameter 'ra-SearchSpace' (see 38.214?, section FFS_Section)


-- FFS: If the field is absent the UE uses the SearchSpace according to pdcchConfigSIB1


ra-SearchSpace





SearchSpace


















OPTIONAL,


-- Subcarrier spacing for Msg3. Corresponds to L1 parameter 'msg3-scs' (see 38.213, section 8.1)



msg3-SubcarrierSpacing




SubcarrierSpacing,


-- Indicates to a UE whether transform precoding is enabled for Msg3 transmission. 


-- Corresponds to L1 parameter 'msg3-tp' (see 38.213, section 8.1)


msg3-transformPrecoding




ENUMERATED {true}
















OPTIONAL -- Need R

}

CBRA-SSB-ResourceList ::= 

SEQUENCE (SIZE(1..maxRAssbResources)) OF CBRA-SSB-Resource

CBRA-SSB-Resource ::= 


SEQUENCE {


ssb







SSB-Id,


startIndexRA-PreambleGroupA

PreambleStartIndex,


numberofRA-PreamblesGroupA

NumberOfRA-Preambles,


numberOfRA-Preambles


NumberOfRA-Preambles,


-- PRACH configuration for SSB configuration (i.e. time and frequency location)


-- FFS / TODO: Type Definition for RA-Resources.


ra-Resources



RA-Resources

}

PreambleStartIndex

::= INTEGER (0..maxRA-PreambleIndex)

NumberofRA-Preambles
::= INTEGER (1.. maxNrOfRA-PreamblesPerSSB)

-- TAG-RACH-CONFIG-COMMON-STOP 

-- ASN1STOP

