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1   Introduction
In the # 96bis and # 97 RAN1 meetings, the following agreements were made for PRACH of the 2-step RACH[1]:
Agreements:(at #96bis RAN1)
· For the relation of PRACH resources between 2-step and 4-step RACH, the network has the flexibility to configure the following options: 

· Option 1: Separate ROs are configured for 2-step and 4-step RACH 

· Option 2: Shared RO but separate preambles for 2-step and 4-step RACH

Agreements: (at #97 RAN1)
· MsgA shall support all the preamble formats specified for NR release 15.

The last RAN2 meeting reached some agreements for 2-step RACH and a part of the agreements is as bellows[2]:
	Agreements:

· For MsgA with C-RNTI, the UE shall monitor the PDCCH addressed to C-RNTI for success response and msgB-RNTI (e.g. RA-RNTI or new RNTI) 
· For CCCH, MsgB can include the SRB RRC message.  The format should be designed for both with and without RRC message.   

· For CCCH, for success or fallback RAR MsgB can multiplex messages for multiple UEs.  FFS if we can multiplex SRB RRC messages of multiple UEs.  

· Network response to msgA (i.e. msgB/msg2) can include the following: 

a.
SuccessRAR 

b.
FallbackRAR

c.
Backoff Indication

FFS: format of successRAR and whether successRAR is split into more than one message and format of fallbackRAR and whether legacy msg2 can be reused for fallbackRAR

· The following fields can be included in the successRAR when CCCH message is included in msgA.

a.
Contention resolution ID

b.
C-RNTI

c.
TA command

· Upon receiving the fallbackRAR, the UE shall proceed to msg3 step of 4-step RACH procedure

· FallbackRAR should contain the following fields

a.
RAPID

b.
UL grant (to retransmit the msgA payload).  FFS on restrictions on the grant and UE behavior if different grant and rebuilding 

c.
TC-RNTI

d.
TA command

· The UE will monitor for response message using the single msgB agreed window
· MsgB containing the succcessRAR shall not be multiplexed with the legacy 4-step RACH RAR in the same MAC PDU


This document clarifies how to handle RA response messages on 2-step RACH procedures and proposes to introduce optionally a new MsgB RNTI for 2-step RAR at specific case.
2   Discussion

According to the above RAN1agreements, the network can configure flexibly the PRACH resource for 2-step and 4-step RACH by option1 or option2[1]. 

· Option 1: Separate ROs are configured for 2-step and 4-step RACH 

· Option 2: Shared RO but separate preambles for 2-step and 4-step RACH
Taking into account the RAN1 agreements above, RAN2 needs to clarify and decide how to distinguish MsgB and legacy RAR or to identify SuccessRAR and FallbackRAR on MsgB. Table1 shows the handling cases and differentiation of MsgB depending on the configuration of PRACH resources for 2-step and 4-step RACH by option1 or option2.
Table 1. MsgB handling cases and differentiation of RAR
	
	MsgB for 2-step RACH
	Legacy RAR

	
	SuccessRAR (S-RAR)
	FallbackRAR (F-RAR)
	

	Option 1
	Case1
	RNTI for 2-step RACH associated with Separate RO
(differentiate S-RAR/F-RAR by MAC layer indication)
	RA-RNTI associated with Separate RO

	
	Case2
	RNTI for 2-step RACH associated with Separate RO
	New MsgB RNTI associated with Separate RO
	

	Option 2
	Case3
	New MsgB RNTI associated with Shared RO

(differentiate S-RAR/F-RAR by MAC layer indication)
	RA-RNTI associated with Shared RO

	
	Case4
	New MsgB RNTI-1 associated with Shared RO
	New MsgB RNTI-2 associated with Shared RO
	

	
	Case5
	New MsgB RNTI
	Case5: Same RA-RNTI associated with Shared RO
(differentiate F-RAR/legacy RAR by preambles)


If the network adopts option1 for PRACH resource configuration the MsgB’s processing may consider Case1 and Case2 in Table 1. 
For Case1, RNTI for RAR (i.e. MsgB) on 2-step RACH is differently associated with RA-RNTI for legacy RAR(i.e. Msg2) on 4-step RACH even though the same association rule applies for RA-RNTI. Thus, the UE can distinguish the Msg2 of 4-step RA and MsgB of 2-step RA by the different RA-RNTI. RAN2 is requested to define MAC layer indication (i.e. MAC format) to identify SuccessRAR and FallbackRAR of MsgB.
For Case2, the SueccessRAR is scheduled by RNTI associated with Separate RO for 2-step RACH. And a New MsgB RNTI be used to schedule FallbackRAR. RAN2 is requested to define the additional association rule for New MsgB RNTI from Separate RO for 2-step RACH.
For option 2, unless a New MsgB RNTI is introduced, the RNTI for MsgB on 2-step RACH is the same as the RA-RNTI for the legacy RAR on 4-step RACH. Thus, RAN2 will have to introduce a New MsgB RNTI for SuccessRAR due to the following agreement in the last RAN2 meeting.
Agreements:
· MsgB containing the succcessRAR shall not be multiplexed with the legacy 4-step RACH RAR in the same MAC PDU
If the network adopts option2, MsgB’s processing and identification can consider Case3, Case4, and Case5.
For Case3, New MsgB RNTI would be introduced to differentiate MsgB from legacy RAR addressed by RA-RNTI associated with Shared RO. The association rule for New MsgB RNTI should be defined additionally. SuccessRAR and FallbackRAR scheduled by New MsgB RNTI can be identified using MAC layer indication. RAN2 will have to define MAC layer indication to identify MsgB’s SuccessRAR and FallbackRAR.
For Case4, two New MsgB RNTIs would be introduced to distinguish SuccessRAR and FallbackRAR respectively. Thus, Case4 does not require new MAC layer indication for SuccessRAR and FallbackRAR.

For Case5, New MsgB RNTI would be introduced to distinguish SuccessRAR from MsgB’s FallbackRAR and legacy RAR. FallbackRAR and legacy RAR are scheduled by the same RA-RNTI associated with Shared RO and can be identified by PRACH preamble.

Table 2 shows the pros and cons of specification impact related with the introduction of New MsgB RNTI and differentiation of SuccessRAR and FallbackRAR. 

Table 2. Comparison of specification impact on MsgB handling
	
	Specification impact

	
	New MsgB RNTI
	differentiate S-RAR/F-RAR

	Option1
	Case1
	No
	Yes(+)

	
	Case2
	Yes (+)
	No

	Option2
	Case3
	Yes (+)
	Yes(+)

	
	Case4
	Yes (++)
	No

	
	Case5
	Yes (+)
	No


Observation 1: For option1, Case2 is better than Case1 in terms of specification impact because no distinction is needed between SuccessRAR and FallbackRAR.
Observation 2: For option2, New MsgB RNTI for SuccessRAR should be introduce to avoid multiplexing legacy RAR and SuccessRAR in the same MAC PDU with the consent of the last RAN2 meeting.
Observation 3: For option2, Case5 is simpler and better than Case3 and Case4 in terms of specification impact related to RNTI usage and differentiation of MsgB.
According to RAN2 agreements above, FallbackRAR should contain RAPID, UL grant, TC-RNTI and TA commands. The agreed fields of the FacllbackRAR are the same as the legacy RAR of the 4-step RACH. For Case5, therefore, the FallbackRAR's MAC format can reuse the legacy RAR format. Also, FallbackRAR and legacy RAR can be identified by PRACH preamble without any specification effort.
Observation 4: FallbackRAR can easily reuse the legacy RAR format on 4-step RACH procedure when network configures Shared RO but separate preambles for 2-step and 4-step RACH.
3   Conclusion
Our proposals are as follows: 

Proposal 1: MsgB’s SuccessRAR and FallbackRAR should be scheduled by separate New MsgB RNTI.

For option 2 (if network configures Shared RO but separate preambles for 2-step and 4-step RACH)
Proposal 2: FallbackRAR should reuse the legacy RAR format on 4-step RACH procedure.

Proposal 3: MsgB containing the FallbackRAR should be multiplexed with the legacy 4-step RACH RAR in the same MAC PDU
4   References
[1] R1-1905921 Final Report of 3GPP TSG RAN WG1 #96b v1.0.0, MCC Support 
[2] R2-1908105 Report from session on Legacy LTE, Rel-15 LTE, and NR NTN SI, NR power saving SI, Session Chair (InterDigital)
[3] R2-1906420 RA response for 2-step RACH, ETRI
3GPP


