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1 Introduction
In the last RAN2 #100 meeting, RAN2 has achieved an agreement for the case where SSBs are mapped to preambles in the non-overlapping case:
Besides that, RAN2 #97bis achieves an agreement regarding on-demand SI request:

According to section 5.1.1 of TR 38.321, the set of Random Access Preambles for SI request and corresponding PRACH resource(s) could be configured by RRC for the Random Access procedure. In this contribution, we discuss how to inform UE of RACH preambles reserved for SI request by the gNB.
2 Discussion

Since the latency requirement of SI request is not as tight as for connection establishment/resume for UE and the UE might not hold the dedicated preamble resource for SI request as well, the most common way to trigger the SI request for the UE in RRC_idle or RRC_inactive is contention-based RACH process. After recognizing preambles that could be used for on-demand SI via reading RMSI, UE triggers a contention-based RACH process towards the gNB. As a result, the preambles for SI request should be included in the range of preambles for contention-based RACH process.
Observation 1: the preambles for SI request should be included in the range of preambles for contention-based RACH process.
In LTE, numberofRA-Preambles broadcasted in SIB2 is for notifying the number of preambles reserved for CBRA. Preambles for CBRA are only classified into two groups, namely, preambleGroupA and preambleGroupB. UE needs to select one preamble from preambleGroupA/preambleGroup to trigger the CBRA procedure when the expected msg3 size is lower/higher than a configured threshold---messageSizeGroupA. However, the classification approach used in LTE did not consider the preamble group reserved for SI request newly introduced for NR.

Observation 2: the CBRA preamble classification approach used in LTE did not consider the preambles reserved for SI request newly introduced for NR.  
As a result, on the basis of the agreements regarding parameter for CBRA preamble separation achieved in RAN2 #100, we propose to introduce another new parameter numberofCBRA-Preambles to define the number of preambles of CBRA preambles for each SSB. Besides, the definition of numberofRA-Preambles is changed to be the number of preambles included in preambleGroupA or preambleGroupB for 4-step CBRA.
Proposal 1: ask kindly for RAN2 to introduce a new parameter numberofCBRA-Preambles for RACH process to derive the range of CBRA preamble groups for SI request.

With this parameter newly introduced, an example result of the preamble separation for two different SSBs, the figure 2 shown in [R2-1713479 Parameters for Random Access preamble groups when SSBs are configured] could be updated in the figure 1. Note that since the number of preambles reserved for SI request could be varied for different SSBs, the parameter numberofCBRA-Preambles could be different for each SSB. 
Proposal 2: the new parameter numberofCBRA-Preambles could be different for each SSB. It is defined for each SSB.
corresponding TPs for the running TS 38.321 and TS38.331 are provided in the Annex.
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                Figure 1. Parameters to define RACH preambles per SSB
3. Summary
In this contribution, the following observations have been given:

Observation 1: the preambles for SI request should be included in the range of preambles for contention-based RACH process.
Observation 2: the CBRA preamble classification approach used in LTE did not consider the preambles reserved for SI request newly introduced for NR.  
Based on these observations, we present following proposals:

Proposal 1: ask kindly for RAN2 to introduce a new parameter numberofCBRA-Preambles for RACH process to derive the range of CBRA preamble groups for SI request.

Proposal 2: the new parameter numberofCBRA-Preambles could be different for each SSB. It is defined for each SSB.

4. TP Text Proposal for 38.321
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:
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;
-
ra-PreambleInitialReceivedTargetPower: initial preamble power;
-
rsrp-ThresholdSSB, csirs-dedicatedRACH-Threshold, and sul-RSRP-Threshold: an RSRP threshold for the selection of the SS block and corresponding PRACH resource;

-
ra-PreamblePowerRampingStep: the power-ramping factor;
-
ra-PreambleIndex: Random Access Preamble;
-
ra-PreambleTx-Max: the maximum number of preamble transmission;

-
if SSBs are mapped to preambles:
-
startIndexRA-PreambleGroupA, numberOfRA-Preambles, and numberOfRA-PreamblesGroupA, and numberOfCBRA-Preambles for each SSB in each group (SpCell only);
-
else:

-
startIndexRA-PreambleGroupA, numberOfRA-Preambles, and numberOfRA-PreamblesGroupA，and numberOfCBRA-Preambles in each group (SpCell only);
-
If numberOfRA-PreamblesGroupA is equal to numberOfRA-Preambles, there is no Random Access Preambles group B.
-
The preambles in Random Access Preamble group A are the preambles startIndexRA-PreambleGroupA to startIndexRA-PreambleGroupA + numberOfRA-PreamblesGroupA – 1.

-
The preambles in Random Access Preamble group B, if exists, are the preambles startIndexRA-PreambleGroupA + numberOfRA-PreamblesGroupA to startIndexRA-PreambleGroupA + numberOfRA-Preambles – 1;
- The preambles for SI request, if exists, are the preambles

   startIndexRA-PreambleGroupA + numberOfRA-Preambles to

startIndexRA-PreambleGroupA + numberOfCBRA-Preambles-1   
NOTE:
if random Access Preambles group B is supported by the cell and SSBs are mapped to preambles, random access preambles group B is included in each SSB.
NOTE: if random Access Preambles group for SI request is supported by the cells and SSBs are mapped to preambles, random access preambles group for SI request 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 for SI request and corresponding PRACH resource(s), if any;
-  the set of PRACH resource(s), if any, for SI request;
-
the set of Random Access Preambles for beam failure recovery request and corresponding PRACH resource(s), if any;
-
ra-ResponseWindow: the time window to monitor RA response(s);
-
bfr-ResponseWindow: the time window to monitor response(s) on beam failure recovery request;
-
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 MAC Entity is configured with supplementaryUplink, and SUL carrier is selected for performing Random Access Procedure:

-
PCMAX,c_SUL: the configured UE transmitted power of the SUL carrier;

-
else:

-
PCMAX,c: the configured UE transmitted power of the Serving Cell performing the Random Access Procedure.

The following UE variables are used for the Random Access procedure:

-
PREAMBLE_INDEX;
-
PREAMBLE_TRANSMISSION_COUNTER;
-
PREAMBLE_POWER_RAMPING_COUNTER;
-
PREAMBLE_RECEIVED_TARGET_POWER;
-
PREAMBLE_BACKOFF;
-
PCMAX;
-
TEMPORARY_C-RNTI.
When the Random Access procedure is initiated, the MAC entity shall:

1>
flush the Msg3 buffer;

1>
set the PREAMBLE_TRANSMISSION_COUNTER to 1;
1>
set the PREAMBLE_POWER_RAMPING_COUNTER to 1;
1>
set the PREAMBLE_BACKOFF to 0 ms;
1>
if the carrier to use for the Random Access procedure is explicitly signalled:

2>
select the signalled carrier for performing Random Access procedure;
1>
else if the carrier to use for the Random Access procedure is not explicitly signalled; and

1>
if the cell for the Random Access procedure is configured with supplementaryUplink; and
1>
if the RSRP of the downlink pathloss reference is less than sul-RSRP-Threshold:

2>
select the SUL carrier for performing Random Access procedure;

2>
set the PCMAX to PCMAX,c_SUL;
1>
else:

2>
select the normal carrier for performing Random Access procedure;

2>
set the PCMAX to PCMAX,c;
1> perform the Random Access Resource selection procedure (see subclause 5.1.2).

5. TP Text Proposal for 38.321

RACH-ConfigCommon information element

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






TYPE_FFS!


















OPTIONAL,

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


zeroCorrelationZoneConfig



INTEGER(0..15),


-- Configuration of restricted sets, see 38.211
6.3.3.1 


-- 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, spare }


OPTIONAL,


-- (see 38.321, section x.x.x) FFS_Ref

powerRampingStep





ENUMERATED {dB0, dB2, dB4, dB6}













OPTIONAL, -- Need R

-- 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}


-- (see 38.211, section 6.3.3)


prach-SubcarrierSpacing




SubcarrierSpacingRACH,


-- (see 38.213, section 8.1)


prach-CellId






TYPE_FFS!,


-- Msg2 (RAR) window length (see 38.213, section 8.1)


ra-ResponseWindow





TYPE_FFS!,


-- Msg3 subcarrier spacing (see 38.213, section 8.1)



msg3-SubcarrierSpacing




SubcarrierSpacing,


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


preamblesGroupAConfig


SEQUENCE {



sizeOfRA-PreamblesGroupA

SetOfPreambles,


}


preamblesGroupBConfig
SEQUENCE {



sizeOfRA-PreamblesGroupB
SetOfPreambles,


} OPTIONAL 
    numberOfCBRA-Preamble

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


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


ra-Resources



RA-Resources

}

-- TAG-RACH-CONFIG-COMMON-STOP 

-- ASN1STOP

RAN2 #100 Agreements [1]:


The parameters sizeOfRA-PreamblsGroupA and numberOfRA-Preambles are defined for each SSB. The parameter messageSizeGroupA is defined per cell.


A new parameter startIndex-PreambleGroupA is defined for each SSB.


The preambles in Random Access Preamble Group A are the preambles whose indices are from startIndex-PreambleGroupA to startIndex-PreambleGroupA+ sizeOfRA-PreamblesGroupA-1.


The preambles in Random Access Preamble Group B (if supported by the cell) are the preambles whose indices are from startIndex-PreambleGroupA + sizeOfRA-PreamblesGroupA to startIndex-PreambleGroupA + numberOfRA-Preambles-1. If group B is supported by the cell random access preambles group B is included in each SSB.





RAN2 #97bis Agreements [2]:


For idle and inactive mode, there will be network control where msg1 or msg3 could be used to transmit SI request.


IF the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE need to acquire is included in minimum SI, then SI request is indicated using msg1.


If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is not included in minimum SI then SI request is included in msg3.
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