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1 Introduction
A 2-step RACH work item has been approved in RAN1 #82. The main RAN2 objective is defined as following:
	· Specify contention-based 2-step RACH procedure (RAN2)
· Channel structure of msgA is Preamble and PUSCH carrying payload (RAN1)
· Specify msgA’s content: to include the equivalent contents of msg3 of 4-step RACH (RAN2/RAN1)
· Inclusion of UCI in msgA is not precluded
· Specify msgB’s content: to include the equivalent contents of msg2 and msg4 of 4-step RACH (RAN1/RAN2)
· Contention resolution for 2-step RACH (RAN2)
· Design of RNTI for msgB of 2-step RACH (RAN2)



In this contribution, we discuss the MsgA content and the consideration of grant size in two-steps RACH.  
2 Discussion
2.1 Review of msg3 payload size and contents in R15 NR
According to the current spec TS38.300, there are in total 11 events defined that can trigger RACH:
	-	Initial access from RRC_IDLE;
-	RRC Connection Re-establishment procedure;
-	Handover;
-	DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";
-	UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available;
-	SR failure;
-	Request by RRC upon synchronous reconfiguration;
-	Transition from RRC_INACTIVE;
-	To establish time alignment at SCell addition;
-	Request for Other SI (see subclause 7.3);
-	Beam failure recovery.



In 4-steps RACH, the message sizes of Msg3 are dependent on different triggering events for the random access procedure. There are 10 triggers that are relevant for 2-step RACH and the detail of message size is listed for each event as following tables.
Table 1: message size for 4-steps random access for IDLE and INACTIVE
	
	Event for 4-steps random access
	Message size of Msg3
(not include the padding bits)

	1
	Initial access from RRC_IDLE 
	RRCRequest:
CCCH 48 bits + MAC subheader 8 bits.

	2
	Transition from RRC_INACTIVE
	RRCResumeRequest:
CCCH 48 bits + MAC subheader 8 bits 
RRCResumeRequest1
CCCH 64 bits + MAC subheader 8 bits

	3
	Request for Other SI 
	 RRCSystemInfoRequest:
CCCH 48 bits + MAC subheader 8 bits;


For inactive/idle mode, the payload of msgA can only be from the CCCH and there are 3 possible cases. The case that's worth mentioning the case of RRC resume request. Due to the cover issue, the msg3 with full size of RRC resume request of 72 bit may not satisfy the coverage requirements. Hence, the full version of resume request called RRCResumeRequest1 was introduced, and the truncated version is RRCresumeRequest.  
Table 2: message size for 4-steps random access for CONNECTED
	
	Event for 4-steps random access
	Message size of Msg3
(not include the padding bits)

	4
	RRC Connection Re-establishment procedure
	RRCReestablishmentRequest:
CCCH 48 bits + MAC subheader 8 bits.

	5
	Handover
	Mandoroty:
C-RNTI 16 bits + MAC subheader 8 bits,
Optionnal: 
BSR 16~80 bits, PHR 24~288bits, Recommended bit rate 24bits
Other Flexible data (> 0 bit).

	6
	DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised"
	

	7
	Beam failure recovery
	

	8
	UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available;
	

	9
	SR failure;
	

	10
	Request by RRC upon synchronous reconfiguration;
	



While for UE in connected mode, the size of the message can vary greatly, consisting the possible re-establishment request message of only 56 bits, to the other cases where the size is undefined with only C-RNTI as the mandatory payload. 
Based on the above analysis, there is multiple message sizes exist due to different random access scenarios.
Observation1: In R15 NR, multiple message sizes for RACH due to different random access scenarios exist.
Furthermore based on TS 38.321 [4], to keep the message size small and improve the coverage, RAN2 finally agreed that two logical channel indexes considering different sizes of UL CCCH are introduced.
Table 2: Values of LCID for UL-SCH
	Index
	LCID values

	0
	CCCH of size 64 bits

	1–32
	Identity of the logical channel

	33–51
	Reserved

	52
	CCCH of size 48 bits

	53
	Recommended bit rate query

	54
	Multiple Entry PHR (four octet Ci)

	55
	Configured Grant Confirmation

	56
	Multiple Entry PHR (one octet Ci)

	57
	Single Entry PHR

	58
	C-RNTI

	59
	Short Truncated BSR

	60
	Long Truncated BSR

	61
	Short BSR

	62
	Long BSR

	63
	Padding



Observation2: In R15 NR, two logical channel identities are introduced for CCCH message of 64 bits and 48 bits. 
2.2 msgA payload size in 2-step RACH
We believe that the above message sizes used for 4-step RACH can be applicable to two-steps RACH. For scenario 1/2/3/4, CCCH message size is 56 bits or 72 bits. For scenario 5-10, the content includes at least the C-RNTI MAC CE( i.e. 24 bits) and the other contents are flexible since the other uplink data can be included, it is up to the MsgA grant size.
Proposal 1: MsgA content includes the following content mandatorily contained for the following cases:
· RRCConnectionRequest of 56 bits for RRC connection request
· RRCReestablishmentRequest of 56 bits for RRC re-establishment request
· RRCSysInfoRequest of 56 bits for RRC system information request
· RRCResumeRequest of  72 bits for RRC resume request
· C-RNTI of 24 bits for the events in RRC CONNECTED other than RRC re-establishment request
While a truncated version of RRC resume request was introduced in R15 NR, whether or not 2-step RACH will require a similar truncated version is up to RAN1 to decide based on their evaluation of the msgA grant size. Hence, we propose to inform RAN1 of the above size of msgA payload as an input to their msgA grant size evaluation.
Proposal 2: Send LS to RAN1 to inform the MsgA content and size used for the MsgA grant size evaluation. 
3 Conclusion
Based on the discussions above, we have the following observation and proposal:
Observation 1: multiple message sizes for RACH due to different random access scenarios exist.
Observation2: In R15 NR, two logical channel identities are introduced for CCCH message of 64 bits and 48 bits. 
Proposal 1: MsgA content includes the following content mandatorily contained for the following cases:
· RRCConnectionRequest of 56 bits for RRC connection request
· RRCReestablishmentRequest of 56 bits for RRC re-establishment request
· RRCSysInfoRequest of 56 bits for RRC system information request
· RRCResumeRequest of  72 bits for RRC resume request
· [bookmark: _GoBack]C-RNTI of 24 bits for the events in RRC CONNECTED other than RRC re-establishment request
Proposal 2: Send LS to RAN1 to inform the MsgA content and size used for the MsgA grant size evaluation. 
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