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1.	Introduction
At the first step of 2-step CBRA, UE transmits msgA including a PRACH preamble and a PUSCH payload. This document is discussing size of the payload in the msgA.

2.	Discussion
Random Access procedure is initiated by RRC, by PDCCH order, or by MAC entity itself for the following events:
· Initial access from RRC_IDLE;
· RRC Connection Re-establishment procedure;
· Transition from RRC_INACTIVE;
· Handover;
· To establish time alignment at SCell addition;
· DL/UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";
· No valid PUCCH resource;
· SI request;
· Beam failure recovery.

2-step CBRA can be triggered by all events except for SI request and BFR. 
First, we are checking total size of the payload to send by each event which occurs at RRC. As shown in Table 1, payload for three events with exception of Handover includes a fixed size (48 bits or 64 bits) of RRC message, whereas payload for Handover includes a variable size (max 2210 bits) of RRC message and C-RNTI MAC CE. Also, these payloads should include RAPID so that gNB can know which preamble has been sent with the payload [1]. We don’t think that the entire payload for Handover should be considered as msgA’s payload because the entire payload can be segmented and resource waste of PUSCH, where the msgA’s payload is sent, needs to be minimized.

Table 1. Payloads for RRC events
	Event
	Payload
	Total size

	
	MAC SDU + sub-header
	MAC CE / sub-header
	

	Initial access from RRC_IDLE
	RRC Setup Request (48bits) + R/LCID (8bits)
	RAPID (8bits)
	64bits

	RRC Connection Re-establishment procedure
	RRC Reestablishment Request (48bits) + R/LCID (8bits)
	RAPID (8bits)
	64bits

	Transition from RRC_INACTIVE
	RRC Resume Request (48bits) + R/LCID (8bits)
	RAPID (8bits)
	64bits

	
	RRC Resume Request (64bits) + R/LCID (8bits)
	RAPID (8bits)
	80bits

	Handover
	RRC Reconfiguration Complete (max 2210 bits) + R/PDCP SN/MAC-I (48bits) + D/P/SI/R/SN (max 24bits) + R/F/LCID/L (max 24bits)
	RAPID (8bits) + C-RNTI (16bits) + R/LCID (8bits)
	2,338bits



Observation 1: The entire payload for handover shouldn’t be considered as msgA’s payload.
Observation 2: 64-bit and 80-bit payloads for RRC events can be considered as msgA’s payload.

And then, we are checking total size of the payload to send by the rest events. As shown in Table 2, payload for events with exception of time alignment at SCell addition may include a fixed size (16 bits) of C-RNTI MAC CE and a variable size (max 72 bits) of BSR MAC CE, whereas payload for time alignment at SCell addition includes a fixed size (16 bits) of C-RNTI MAC CE.

Table 2. Payloads for the rest events
	Event
	Payload
	Total size

	
	MAC SDU + sub-header
	MAC CE / sub-header
	

	To establish time alignment at SCell addition
	-
	RAPID (8bits) + C-RNTI (16bits) + R/LCID (8bits)
	32bits

	DL/UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised"
	-
	RAPID (8bits) + C-RNTI (16bits) + R/LCID (8bits) + BSR (max 72bits) + R/F/LCID/L (16bits)
	120bits

	No valid PUCCH resource
	-
	RAPID (8bits) + C-RNTI (16bits) + R/LCID (8bits) + BSR (max 72bits) + R/F/LCID/L (16bits)
	120bits



Observation 3: 32-bit and 120-bit payloads for other events can be considered as msgA’s payload.


Based on these observations, maximum payload size of msgA is 120 bits. We suggest sending LS to RAN1 so that RAN1 can specify resource size(s) of PUSCH in msgA.

Proposal 1: Maximum payload size of msgA for 2-step RACH is 120 bits.
Proposal 2: A LS on the maximum payload size of msgA should be sent to RAN1.

3.	Proposal
In this document, we present our view on the maximum payload size of msgA for 2-step RACH. We have following proposals:
Proposal 1: Maximum payload size of msgA for 2-step RACH is 120 bits.
Proposal 2: A LS on the maximum payload size of msgA should be sent to RAN1.
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5.	Appendix
RRC message
[bookmark: _Toc535261351]–	UL-CCCH-Message (48bits)
The UL-CCCH-Message class is the set of 48bit RRC messages that may be sent from the UE to the Network on the uplink CCCH logical channel.
-- ASN1START
-- TAG-UL-CCCH-MESSAGE-START


UL-CCCH-Message ::=             SEQUENCE {
    message                         UL-CCCH-MessageType
}

UL-CCCH-MessageType ::=         CHOICE {
    c1                              CHOICE {
        rrcSetupRequest                 RRCSetupRequest,
        rrcResumeRequest                RRCResumeRequest,
        rrcReestablishmentRequest       RRCReestablishmentRequest,
        rrcSystemInfoRequest            RRCSystemInfoRequest
    },
    messageClassExtension           SEQUENCE {}
}

-- TAG-UL-CCCH-MESSAGE-STOP
-- ASN1STOP

[bookmark: _Toc535261352]–	UL-CCCH1-Message (64bits)
The UL-CCCH1-Message class is the set of 64bit RRC messages that may be sent from the UE to the Network on the uplink CCCH1 logical channel.
-- ASN1START
-- TAG-UL-CCCH1-MESSAGE-START


UL-CCCH1-Message ::=            SEQUENCE {
    message                         UL-CCCH1-MessageType
}

UL-CCCH1-MessageType ::=        CHOICE {
    c1                              CHOICE {
        rrcResumeRequest1               RRCResumeRequest1,
        spare3 NULL,
        spare2 NULL,
        spare1 NULL

    },
    messageClassExtension SEQUENCE {}
}

-- TAG-UL-CCCH1-MESSAGE-STOP
-- ASN1STOP

[bookmark: _Toc535261368]–	RRCReconfigurationComplete (2210bits = RRC-TransactionIdentifier (2) + {ServCellIndex (5) + uplinkTxDirectCurrentBWP (16)*4} * 32)
The RRCReconfigurationComplete message is used to confirm the successful completion of an RRC connection reconfiguration.
Signalling radio bearer: SRB1 or SRB3
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
RRCReconfigurationComplete message
-- ASN1START
-- TAG-RRCRECONFIGURATIONCOMPLETE-START

RRCReconfigurationComplete ::=              SEQUENCE {
    rrc-TransactionIdentifier                   RRC-TransactionIdentifier,
    criticalExtensions                          CHOICE {
        rrcReconfigurationComplete                  RRCReconfigurationComplete-IEs,
        criticalExtensionsFuture                    SEQUENCE {}
    }
}

RRCReconfigurationComplete-IEs ::=          SEQUENCE {
    lateNonCriticalExtension                    OCTET STRING                                                            OPTIONAL,
    nonCriticalExtension                        RRCReconfigurationComplete-v1530-IEs                                    OPTIONAL
}

RRCReconfigurationComplete-v1530-IEs ::=    SEQUENCE {
    uplinkTxDirectCurrentList                   UplinkTxDirectCurrentList                                               OPTIONAL,
    nonCriticalExtension                        SEQUENCE {}                                                             OPTIONAL
}

-- TAG-RRCRECONFIGURATIONCOMPLETE-STOP
-- ASN1STOP

UplinkTxDirectCurrentList information element
-- ASN1START
-- TAG-UPLINKTXDIRECTCURRENTLIST-START

UplinkTxDirectCurrentList ::=           SEQUENCE (SIZE (1..maxNrofServingCells)) OF UplinkTxDirectCurrentCell

UplinkTxDirectCurrentCell ::=           SEQUENCE {
    servCellIndex                           ServCellIndex,
    uplinkDirectCurrentBWP                  SEQUENCE (SIZE (1..maxNrofBWPs 4)) OF UplinkTxDirectCurrentBWP,
    ...
}

UplinkTxDirectCurrentBWP ::=            SEQUENCE {
    bwp-Id                                  BWP-Id,
    shift7dot5kHz                           BOOLEAN,
    txDirectCurrentLocation                 INTEGER (0..3301
}

-- TAG-UPLINKTXDIRECTCURRENTLIST-STOP
-- ASN1STOP

MAC CE
–	BSR (72bits)


Figure 6.1.3.1-1: Short BSR and Short Truncated BSR MAC CE



Figure 6.1.3.1-2: Long BSR and Long Truncated BSR MAC CE

–	C-RNTI (16bits)


Figure 6.1.3.2-1: C-RNTI MAC CE
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