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Introduction
In this contribution we discuss different MsgA and MsgB sizes which should be available for 2-step Random Access. We conclude that the same size as for the 4-step procedure apply, i.e. 72 bit size MsgA may be needed to handle RRCResumeRequest for Inactive UEs. For MsgB, up to 9 Kbyte message size may be needed. 
[bookmark: _Ref490149211]Background 
In the 4-step Random Access procedure there are basically two cases with different Msg3 sizes for CCCH payload. The smaller size is for CCCH SDU of 48 bits and is identified with LCID 52 in the MAC subheader. A larger size for CCCH also available identified by LCID 0 and identifies an CCCH SDU of 64 bits. It is also possible for the network to give larger grants to allow other information or data to be included in Msg3, but support of the above mentioned CCCH SDU sizes is a requirement to ensure a functional Random Access procedure.
Depending on if Random Access Preambles group B is configured, one possible use of the preamble groups would be to set ra-Msg3SizeGroupA equal to 56 and use Random Access Preambles group A to request a grant of 56 bits to transmit a Msg3 containing CCCH SDU of 48 bits and Random Access Preambles group B  to request a grant of 72 bits to transmit a Msg3 containing CCCH SDU of 64 bits. In case that Random Access Preambles group B is not configured, the grant must always be at least 72 bits.
Discussion 
[bookmark: _GoBack]In the 2-step Random Access procedure, the same RRC messages that are sent over CCCH will also be sent as MsgA. That is, msgA PUSCH part contains either an RRC message or MAC CE with a UE identifier and possibly other data, e.g. additional RRC signalling messages or MAC CE/payload depending on the state of the UE and reason why the Random Access procedure was triggered. This implies that as a minimum the two sizes above need to be supported for MsgA since the use cases will be the same. Since Random Access Preamble Group B will not always be supported, there must always be support for 72 bit grants.

[bookmark: _Toc3905072][bookmark: _Toc4525441][bookmark: _Toc4587227][bookmark: _Toc4592658]Support of 72 bit grants are needed as a minimum for MsgA.

Below are some example sizes needed for msgA and msgB depending on trigger and UE state.
Initial access or Connection Re-establishment
As an example, Initial access from RRC Idle or RRC Connection Re-establishment would need to convey at least the following information in msgA:
	msgA
	Size
	Comment

	MAC subheader for UL CCCH
	1 byte
	R/LCID header fields

	RRCSetupRequest/ RRCReestablishmentRequest
	6 bytes
	CCCH UL RRC message


This gives a minimum size of 56 bits(7 bytes) for the Initial access or Connection Re-establishment.
Similarly, msgB would in this case contain:
	msgB
	Size
	Comment

	MAC subheader for RAR
	1 byte
	E/T/RAPID header fields

	TA 
	12 bits
	

	UL grant
	27 bits
	Optional, could be used for fall-back to 4-step 

	C-RNTI
	16 bits
	Establish C-RNTI

	MAC subheader (for UE Contention Resolution MAC CE)
	1 byte
	R/LCID fields

	UE Contention Resolution Identity MAC CE (TC-RNTI/TS-RNTI)
	6 bytes

	Contention resolution

	MAC subheader for RRC message
	2-3 bytes
	R/F/LCID/L fields

	RRCSetup or RRCReject message/ RRCReestablishment
	<=9 KBytes
	DL RRC message



In this case, the MsgB size is dominated by the RRC message size which could be up to 9Kbytes. The actual size will depend on the actual RRC message where a typical RRCSetup would be in the order of 100bytes.

RRC Inactive
Message content for msgA and msgB for transition from RRC Inactive to Connected
	msgA
	Size
	Comments

	MAC subheader for UL CCCH
	1 byte
	R/LCID fields

	RRCResumeRequest
	6/8 bytes
	UL RRC message (2 different RRC messages defined)


This gives a minimum size of 9 bytes that must be supported for MsgA to handle transition from RRC Inactive to Connected
	msgB
	Size
	Comments

	MAC subheader for RAR
	1 byte
	E/T/RAPID fields

	TA command
	12 bits
	Timing Advance provisioning to the UE

	UL grant
	27 bits
	To transmit UL RRC Resume Complete
Optional, could be used for fall-back to 4-step

	C-RNTI
	16 bits
	Establish C-RNTI at UE

	MAC subheader (UE CR MAC CE)
	1 byte
	R/LCID fields

	UE Contention Resolution Identity MAC CE
	6 bytes
	Contention resolution

	MAC subheader for RRC message
	2-3 bytes
	R/F/LCID/L fields

	RRCResume/RRCReject/…
	<=9 KBytes
	DL RRC message


Here the situation is the same as for MsgB in Initial access or Connection Re-establishment, i.e the MsgB size is dominated by the RRC message size which could be up to 9Kbytes.

RRC Connected 
Below is an example when the UE is in unsynchronized state with UL data arriving at UE:
	msgA
	Size
	Comment

	MAC subheader for C-RNTI MAC CE
	1 byte
	R/LCID fields

	C-RNTI MAC CE
	2 bytes
	

	MAC subheader for BSR MAC CE
	1 or 2 bytes
	R/LCID or R/F/LCID/L fields depending on BSR in PUSCH grant for msgA

	BSR MAC CE
	1-9 bytes
	Depends on BSR and PUSCH grant for msgA

	MAC subheader for PHR MAC CE
	1 or 2 bytes
	R/LCID or R/F/LCID/L fields depending on PHR in PUSCH for msgA 
Optional depending on grant and inclusion of PHR

	PHR
	2 or more bytes
	Depends on PHR and PUSCH for msgA
Optional depending on grant and inclusion of PHR

	UL data
	Headers + payload
	Depends on PUSCH for msgA
Optional depending on PUSCH grant for msgA


The minimum size in this case would be 3 bytes (subheader and C-RNTI MAC-CE). The UE could thereafter send an SR to receive an UL grant for data transmission.
A next step would be to include also a short BSR which would give 2 bytes more, i.e. 5 bytes in total. Adding more detailed information in the form of long BSR and PHR, a size of 18 bytes or more could be used. Adding also data to this would increase the size even further. 
What should be noted is that already with the minimum size of 9 bytes that needs to be supported for Idle and Inactive UEs, it is possible to transmit 6 bytes of BSR and PHR which is enough for the shortest formats of BSR and PHR. 
	msgB
	Size
	Comment

	MAC subheader for RAR
	1 byte
	E/T/RAPID fields

	TA command
	12 bits
	Required, to indicate the TA to the UE

	UL grant
	27 bits
	To transmit UL data and/or MAC CE
Optional, could be used for fall-back to 4-step


Here the size of MsgB is smaller than for the Idle and Inactive cases since no RRC message or contention resolution MAC CE needs to be included. From the above table, it is seen that an MsgB size of 6 bytes would be sufficient.
From the above analysis, it can be concluded that the same size of UL grant that is needed for the 4-step procedure would also be sufficient for the 2-step. This will guarantee a 2-step procedure which would be functional both in Idle, Inactive and connected mode. 
1. [bookmark: _Toc4592662]RAN2 to send an LS informing them that a minimum MsgA size of 72 bits needs to be supported.
What needs to be discussed is the need for additional sizes to carry data. As the WID states, “UP data transmission in RRC_IDLE and RRC_INACTIVE state is not in the scope. UP data transmission in RRC_CONNECTED mode as in Rel-15 NR is supported”. Since UP data transmission in Msg3/MsgA would only occur in the case the random access is triggered by UL data arrival during RRC_CONNECTED when UL synchronisation status is “non-synchronised” or during hand over, there seems to be no particular data size that should be optimized for. Instead, designing to feasible and payload sizes considering UL coverage would be the design target. However, determining what UL message sizes that can be supported considering sufficient coverage in various cell sizes requires RAN1 input. We therefore propose: 
1. [bookmark: _Toc4592663]RAN2 include in the LS a request to provide input on what additional MsgA and msgB sizes that can be supported.
A draft LS can be found in [2].
[bookmark: _Toc3905082][bookmark: _Toc4525447][bookmark: _Toc4587234]Conclusions
In section 2 we made the following observations:
Observation 1	Support of 72 bit grants are needed as a minimum for MsgA.

Based on the discussion in section 2 we propose the following:
Proposal 1	RAN2 to send an LS informing them that a minimum MsgA size of 72 bits needs to be supported.
Proposal 2	RAN2 include in the LS a request to provide input on what additional MsgA and msgB sizes that can be supported.
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