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	Reason for change:
	For Msg1 based SI request procedure, according to the following procedures in TS38.321, section 5.1.1, UE selects SUL or NUL carrier to perform Random Access procedure.

>
if the RSRP of the downlink pathloss reference is less than rsrp-ThresholdSSB-SUL:

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

2>
set the PCMAX to PCMAX,f,c of the SUL carrier.

1>
else:

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

2>
set the PCMAX to PCMAX,f,c of the NUL carrier.
If UE selects SUL carrier but the si-RequestConfigSUL is not present in SIB1, UE can only use Msg3 to request SI message.

Similarly, if UE selects NUL carrier but the si-RequestConfig is not present in SIB1, UE can only use Msg3 to request SI message.

 si-RequestConfigSUL can only be used when SUL carrier is selected by UE while si-RequestConfig can only be used when NUL carrier is selected by UE for Random Access procedure. The above actions of NUL and SUL carrier selection in UE side have not been reflected in TS38.331, causing some ambiguity in using Msg1 or Msg3  to request SI message..

	
	

	Summary of change:
	(1)Add descriptions in 5.2.2.3.3 mention that the PRACH preamble(s) and PRACH resource(s) in si-RequestConfigSUL can also be used to initiate the Random Access procedure to request corresponding SI message when SUL carrier is selected by UE.

(2)Add description in message definition of RRCSystemInfoRequest to cover the case SUL carrier is selected but the si-RequestConfigSUL is not present. RRCSystemInfoRequest is then used to request SI message in this case.

(3) Add sentences in si-RequestConfig and si-RequestConfigSUL field description to reflect the NUL and SUL carrier selection procedure in TS38.321, section 5.1.1.

Impact analysis

Impacted functionality:

SI request procedure for on demand system information

Inter-operability:

1.
If the UE is implemented according to this CR but the network is not, no inter-operability issues are foreseen; 

2.
If the network is implemented according to this CR but the UE is not,no inter-operability issues are foreseen.
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Start of change

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
5GC
5G Core Network

ACK
Acknowledgement

AM
Acknowledged Mode

ARQ
Automatic Repeat Request

AS
Access Stratum

ASN.1
Abstract Syntax Notation One

BLER
Block Error Rate

BWP
Bandwidth Part

CA
Carrier Aggregation

CCCH
Common Control Channel

CG
Cell Group

CMAS
Commercial Mobile Alert Service

CP
Control Plane

C-RNTI
Cell RNTI

CSI
Channel State Information

DC
Dual Connectivity

DCCH
Dedicated Control Channel

DCI
Downlink Control Information

DL
Downlink

DL-SCH
Downlink Shared Channel

DRB
(user) Data Radio Bearer

DRX
Discontinuous Reception

DTCH
Dedicated Traffic Channel

EN-DC
E-UTRA NR Dual Connectivity

EPC
Evolved Packet Core

EPS
Evolved Packet System

ETWS
Earthquake and Tsunami Warning System

E-UTRA
Evolved Universal Terrestrial Radio Access

E-UTRA/5GC      E-UTRA connected to 5GC

E-UTRA/EPC      E-UTRA connected to EPC

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

FDD
Frequency Division Duplex

FFS
For Further Study

GERAN
GSM/EDGE Radio Access Network

GNSS
Global Navigation Satellite System
GSM
Global System for Mobile Communications

HARQ
Hybrid Automatic Repeat Request

IE
Information element

IMSI
International Mobile Subscriber Identity

kB
Kilobyte (1000 bytes)

L1
Layer 1

L2
Layer 2

L3
Layer 3

MAC
Medium Access Control

MCG
Master Cell Group

MIB
Master Information Block

N/A
Not Applicable

NR/5GC          
NR connected to 5GC

NUL
Normal Uplink

PCell
Primary Cell

PDCP
Packet Data Convergence Protocol

PDU
Protocol Data Unit

PLMN
Public Land Mobile Network

PSCell
Primary SCG Cell 

PTAG
Primary Timing Advance Group

PWS
Public Warning System

QoS
Quality of Service

RAN
Radio Access Network

RAT
Radio Access Technology

RLC
Radio Link Control

RNA
RAN-based Notification Area

RNTI
Radio Network Temporary Identifier

ROHC
Robust Header Compression

RRC
Radio Resource Control

RS
Reference Signal

SCell
Secondary Cell

SCG
Secondary Cell Group

SFN
System Frame Number

SFTD
SFN and Frame Timing Difference

SI
System Information

SIB
System Information Block

SpCell
Special Cell
SUL
Supplementary Uplink
SRB
Signalling Radio Bearer

SSB
Synchronization Signal Block

TAG
Timing Advance Group

TDD
Time Division Duplex

TM
Transparent Mode

UE
User Equipment

UL
Uplink

UM
Unacknowledged Mode

UP
User Plane

In the ASN.1, lower case may be used for some (parts) of the above abbreviations e.g. c-RNTI.

Next change
5.2.2.3.3
Request for on demand system information

The UE shall:
1>
if SIB1 includes si-SchedulingInfo containing si-RequestConfig or si-RequestConfigSUL:  

2>

trigger the lower layer to initiate the Random Access procedure in accordance with [3] using the PRACH preamble(s) and PRACH resource(s) in si-RequestConfig or si-RequestConfigSUL corresponding to the SI message(s) that the UE requires to operate within the cell, and for which si-BroadcastStatus is set to notBroadcasting;

2>
if acknowledgement for SI request is received from lower layers;

3>
acquire the requested SI message(s) as defined in sub-clause 5.2.2.3.2;

1>
else 

2> apply the timeAlignmentTimerCommon included in SIB1;

2> apply the CCCH configuration as specified in 9.1.1.X;

2>
initiate transmission of the RRCSystemInfoRequest message in accordance with 5.2.2.3.4;

2>
if acknowledgement for RRCSystemInfoRequest message is received from lower layers;

3>
acquire the requested SI message(s) as defined in sub-clause 5.2.2.3.2;

NOTE: 
After RACH failure for SI request it is UE implementation when to retry the SI request.

Next change

6.2.2
Message definitions

–
RRCSystemInfoRequest
The RRCSystemInfoRequest message is used to request SI message(s) required by the UE, for which si-BroadcastStatus in si-SchedulingInfo in SIB1 is set to notBroadcasting, when no si-RequestConfig or si-RequestConfigSUL is included in the si-SchedulingInfo.
Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: UE to NR

RRCSystemInfoRequest message
-- ASN1START

-- TAG-RRCSYETEMINFOREQUEST-START

RRCSystemInfoRequest ::=            SEQUENCE {

    criticalExtensions                  CHOICE {

        rrcSystemInfoRequest-r15            RRCSystemInfoRequest-r15-IEs,

        criticalExtensionsFuture            SEQUENCE {}

    }

}

RRCSystemInfoRequest-r15-IEs ::=    SEQUENCE {

    requested-SI-List                   BIT STRING (SIZE (maxSI-Message)),  --32bits

    spare                               BIT STRING (SIZE (12))

}

-- TAG-RRCSYETEMINFOREQUEST-STOP

-- ASN1STOP

	RRCSystemInfoRequest-r15-IEs field descriptions

	requested-SI-List
Contains a list of requested SI messages. According to the order of entry in the list of SI messages configured by schedulingInfoList in si-SchedulingInfo in SIB1, first bit corresponds to first/left most listed SI message, second to second listed SI message, and so on


Next change

6.3.2
Radio resource control information elements
–
SI-SchedulingInfo
The IE SI-SchedulingInfo contains information needed for acquisition of SI messages.
SI-SchedulingInfo information element

-- ASN1START

-- TAG-OTHER-SI-INFO-START

SI-SchedulingInfo ::=               SEQUENCE {

    schedulingInfoList                  SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo,

    si-WindowLength                     ENUMERATED {s5, s10, s20, s40, s80, s160, s320, s640, s1280},

    si-RequestConfig                    SI-RequestConfig                                                            OPTIONAL,  -- Cond MSG-1

    si-RequestConfigSUL                 SI-RequestConfig                                                            OPTIONAL,  -- Cond SUL-MSG-1

    systemInformationAreaID             BIT STRING (SIZE (24))                                                      OPTIONAL,   -- Need R

    ... 

}

SchedulingInfo ::=                  SEQUENCE {

    si-BroadcastStatus                  ENUMERATED {broadcasting, notBroadcasting},

    si-Periodicity                      ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512},

    sib-MappingInfo                     SIB-Mapping

}

SIB-Mapping ::=                     SEQUENCE (SIZE (1..maxSIB)) OF SIB-TypeInfo

SIB-TypeInfo ::=                    SEQUENCE {

    type                                ENUMERATED {sibType2, sibType3, sibType4, sibType5, sibType6, sibType7, sibType8, sibType9,

                                                    spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1,... },

    valueTag                            INTEGER (0..31)                                                             OPTIONAL, -- Cond SIB-TYPE

    areaScope                           ENUMERATED {true}                                                           OPTIONAL -- Cond AREA-ID

}

-- Configuration for Msg1 based SI Request

SI-RequestConfig::=                 SEQUENCE {

    rach-OccasionsSI                    SEQUENCE {

        rach-ConfigSI                       RACH-ConfigGeneric,

        ssb-perRACH-Occasion                ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}

    }                                                                                                               OPTIONAL,   -- Need R

    si-RequestPeriod                    ENUMERATED {one, two, four, six, eight, ten, twelve, sixteen}               OPTIONAL,   -- Need R

    si-RequestResources                 SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources

}

SI-RequestResources ::=             SEQUENCE {

    ra-PreambleStartIndex               INTEGER (0..63),

    ra-AssociationPeriodIndex           INTEGER (0..15)                                                             OPTIONAL,   -- Need R

    ra-ssb-OccasionMaskIndex            INTEGER (0..15)                                                             OPTIONAL        -- Need R

}

-- TAG-OTHER-SI-INFO-STOP

-- ASN1STOP
	SI-RequestConfig field descriptions

	rach-OccasionsSI
Configuration of dedicated RACH Occassions for SI. If the field is absent, the UE uses the corresponding parameters configured in rach-ConfigCommon of the initial uplink BWP.

	si-RequestPeriod
Periodicity of the SI-Request configuration in number of association periods.

	si-RequestResources
If there is only one entry in the list, the configuration is used for all SI messages for which si-BroadcastStatus is set to notBroadcasting. Otherwise the 1st entry in the list corresponds to the first SI message in schedulingInfoList for which si-BroadcastStatus is set to notBroadcasting, 2nd entry in the list corresponds to the second SI message in schedulingInfoList for which si-BroadcastStatus is set to notBroadcasting and so on. Change of si-RequestResources should not result in system information change notification.


	SI-RequestResources field descriptions

	ra-AssociationPeriodIndex
Index of the association period in the si-RequestPeriod in which the UE can send the SI request for SI message(s) corresponding to this SI-RequestResources, using the preambles indicated by ra-PreambleStartIndex and rach occasions indicated by ra-ssb-OccasionMaskIndex.

	ra-PreambleStartIndex
If N SSBs are associated with a RACH occasion, where N > = 1, for the i-th SSB (i=0, …, N-1) the preamble with preamble index = ra-PreambleStartIndex + i is used for SI request; For N < 1, the preamble with preamble index = ra-PreambleStartIndex is used for SI request.


	SchedulingInfo field descriptions

	si-Periodicity
Periodicity of the SI-message in radio frames. rf8 corresponds to 8 radio frames, rf16 corresponds to 16 radio frames, and so on.

	si-RequestConfig
Configuration of Msg1 resources that the UE uses for requesting SI-messages for which si-BroadcastStatus is set to notBroadcasting. If the field is not present and UE determines to initiate the SI request procedure on NUL carrier (see TS 38.321 [3], section 5.1.1), the UE uses Msg3 to request SI-messages for which si-BroadcastStatus is set to notBroadcasting (if any). 

	si-RequestConfigSUL
Configuration of Msg1 resources that the UE uses for requesting SI-messages for which si-BroadcastStatus is set to notBroadcasting. If the field is not present and UE determines to initiate the SI request procedure on SUL carrier (see TS 38.321 [3], section 5.1.1), the UE uses Msg3 to request SI-messages for which si-BroadcastStatus is set to notBroadcasting (if any).

	si-WindowLength 
The length of the SI scheduling window. s5 corresponds to 5 slots, s10 to 10 slots and so on.

	systemInformationAreaID
Indicates the system information area that the cell belongs to. A SIB that is area specific may be applicable within an area referred to as a system information area, where the area is identified by systemInformationAreaID. The systemInformationAreaID is unique within a PLMN and is associated with the first PLMN-Identity included in the PLMN-IdentityInfoList.


	SchedulingInfo field descriptions

	si-BroadcastStatus
Indicates if the SI message is being broadcasted or not. Change of si-BroadcastStatus should not result in system information change notifications in Short Message transmitted with P-RNTI over DCI (see section 6.5). The value of the indication is valid until the end of the BCCH modification period when set to broadcasting.


	Conditional presence
	Explanation

	AREA-ID
	The field is mandatory present if systemInformationAreaID is present and the SIB is valid within the area identified by systemInformationAreaID, otherwise it is not present.

	MSG-1
	The field is optionally present, Need R, if si-BroadcastStatus is set to notBroadcasting for any SI-message included in SchedulingInfo. It is absent otherwise.

	SIB-TYPE
	The field is mandatory present if the SIB type is different from SIB6, SIB7 or SIB8. For SIB6, SIB7 and SIB8 it is not present.

	SUL-MSG-1
	The field is optionally present, Need R, if this serving cell is configured with a supplementary uplink and if si-BroadcastStatus is set to notBroadcasting for any SI-message included in SchedulingInfo. It is absent otherwise.
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