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1 Introduction
[bookmark: OLE_LINK35]In RAN2#103 [1], it was agreed that 2-step RACH is applicable to all scenarios where RACH is used:
RAN2 assumes that all Random access triggers in 38.300 9.2.6 may be applicable for 2-step CBRA. 

In RAN2#103bis [2], it was further agreed that 2-step RACH is applicable to scenarios with some caveats:
	1. As a baseline, all the triggers for 4-step RACH are also applicable to 2-step RACH with the following caveats: 1-) SI request, BFR cases need further study. 2-) How timing advance and grants are obtained for first message should be taken into account.



In RAN2#103bis [2], it was agreed that
	1. [bookmark: OLE_LINK70]From RAN2 perspective, the first message in 2-step RACH is a signal to detect the UE and a payload while the second message is for contention resolution for CBRA with a possible payload.



In this contribution, we discuss the grant size issues associated with the two-steps RACH based on the above agreements and provide our consideration. 
2 Discussion
RAN2 agreed that 2-steps RACH can be applicable to all scenarios with some caveats where RACH is used [2]. In 4-steps RACH, the message sizes of Msg3 are different considering trigger event to initiate the random access. The detail of message size is listed for each event as following table.
Table 1: message size for 4-steps random access
	
	Event for 4-steps random access
	Message size of Msg3
(not include the padding bits)

	1
	Initial access from RRC_IDLE 
	CCCH 48 bits + MAC subhead 8 bits.

	2
	RRC Connection Re-establishment procedure
	CCCH 48 bits + MAC subhead 8 bits.

	3
	Handover
	Flexible (> 0 bit)

	4
	DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised"
	Flexible (> 0 bit).

	5
	Transition from RRC_INACTIVE
	CCCH 48 bits + MAC subhead 8 bits or 64 bits + MAC subhead 8 bits
· RRCResumeRequest: 48 bits
· RRCResumeRequest1: 64 bits

	6
	To establish time alignment at SCell addition
	Flexible (> 0 bit).

	7
	Request for Other SI 
	4-step: CCCH 48 bits + MAC subhead 8 bits;
2-step: no Msg3.

	8
	Beam failure recovery
	Flexible (> 0 bit).



For detailed contents of CCCH for the corresponding event, it can be seen from TS 38.331. We believe that the above message sizes used for 4-step RACH can be applicable to two-steps RACH.
Proposal 1: NR-U uses CCCH messages defined for NR-licensed cell as baseline. 
Furthermore based on TS 38.321 [4], to keep the message size small and improve the coverage, lots of discussions have been done during several RAN2 meetings and RAN2 finally agreed that two logical channel indexes considering different sizes of UL CCCH are introduced for 4-steps CBRA as following (see the highlight in below table). Similar motivations, we believe that this is also applicable to two-step RACH.
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



Based on the above analysis, there is multiple message sizes exist due to different random access scenarios.
Observation 1: multiple message sizes for RACH due to different random access scenarios exist.
For scenario 3/4/8, CFRA can be applied. In CFRA, no grant is expected to be received during random access procedure. For 4-step CBRA and 2-step CBRA, a grant is needed to be provided to transmit the data which includes at least CCCH or C-RNTI MAC CE. 
In 4-step CBRA, preambles of group A and Group B are introduced to inform network on 4-steps message size of Msg3 [4]. The UE selects group A or group B based on UL coverage for msg3, e.g. the message size of Msg3 and pathloss situation. The network can determine suitable size of RAR UL grant to be allocated for Msg3 transmission based on the received preamble which group the preamble belongs to. 
The question arises what grant size is suitable for payload transmission of MsgA in two-step RACH considering different trigger events. One thing needs to be considered is whether UL coverage is an issue for a NR-U UE. 
· If NR-U cell is very smaller cell, the UL coverage may not be a big issue. The network can allocate what grant size it wants. If only one grant size is allowed, the network has to allocate a maximum grant size among different trigger events due to segmentation is not applied to UL CCCH. Resource overhead is increased; 
· If NR-U cell is not very small cell, the UL coverage may be an issue and needs to be considered to grant allocation for payload of MsgA as Msg3 of 4-steps RACH. Considering two-steps RACH can be applied to licensed cell in the future, the UL coverage problem will be serious. In this case similar principle for 4-steps RACH is applied to 2-step RACH has obvious benefits.
Based on the above analysis, under both cases, from perspective of resource overhead and UL coverage, it is suggested that RAN2 to study flexible grant size/multiple grant sizes for two-step RACH. 
Proposal 2: RAN2 to study multiple grant sizes for two-step RACH. 
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.
Proposal 1: NR-U uses CCCH messages defined for NR-licensed cell as baseline. 
Proposal 2: RAN2 to study multiple grant sizes for two-step RACH. 
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