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Introduction
In RAN2 #106 meeting, there were several agreements related to msgB contents.
· 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
· 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

In RAN2 #107 meeting, the following were agreed regarding msgB contents.
Agreements:
1. Working assumption: SRB RRC messages of multiple UEs cannot be multiplexed in same msg B (i.e. same MAC PDU).   
2. successRAR cannot be split into more than one message (i.e.Contention resolution ID will also be included in successRAR).   
3. SuccessRAR and fallbackRAR can be multiplexed

According to the above agreements and the email discussion [107#68][NR/2-step RACH] MAC PDU format for msgB [1], we would like to provide our solutions on the stage3 msgB MAC PDU formats.
Discussion
SuccessRAR MAC subPDU
SuccessRAR MAC subPDU w/o RRC message
According to the email discussion in [1], our view is that the UE Contention Resolution Identity should be in front of the payload of successRAR subPDU. Then, figure 1 can be a successRAR MAC subPDU (w/o SRB RRC message)


Figure 1 SuccessRAR MAC subPDU (w/o SRB RRC message)

The definition of UE Contention Resolution Identity field is similar with the Rel-15 UE Contention Resolution Identity MAC CE. The definition of Timing Advance Command fields can be the same as the existing Rel-15 MAC RAR.
Timing Advance Command: The Timing Advance Command field indicates the index value TA used to control the amount of timing adjustment that the MAC entity has to apply in TS 38.213. The size of the Timing Advance Command field is 12 bits.
UE Contention Resolution Identity: This field contains the UL CCCH SDU. If the UL CCCH SDU is longer than 48 bits, this field contains the first 48 bits of the UL CCCH SDU.





SuccessRAR MAC subPDU w/ RRC message
According to the email discussion in [1], our view is that the SRB RRC message should be included in a separate MAC subPDU in the case of successRAR with RRC message.
FallbackRAR MAC subPDU


Figure 2 FallbackRAR
According to the email discussion in [1], we think that the payload of fallbackRAR format should reuse the msg2 RAR format of 4-step RACH.
MAC subheader 
In 4-step RACH, two kinds of MAC subheader are defined for RAR to distinguish different types of MAC subPDU. The MAC subheader contains the E field, T field, BI field or RAPID field. The 1-bit T field is used to indicate whether the MAC subheader contains a RAPID or a Backoff Indicator.
In 2-step RACH, the MAC subheader for msgB should be specified to support different types of MAC subPDU including successRAR, fallbackRAR, Backoff Indicator, padding and SRB RRC MAC subPDU. 
In our view, the existing E field and T field are still useful for the MAC subheader. 
The E bit is a flag indicating if the MAC subPDU including this MAC subheader is the last MAC subPDU or not in the MAC subPDU. It should be noted that the MAC subPDU here should only consider successRAR or fallbackRAR or Backoff Indicator. The SRB RRC subPDU is excluded, because we think there should be an additional dedicated bit to indicate whether there are one RRC message subPDU following the successRAR subPDU.
The T field should have similar definition with it in Rel-15 MAC subheader.
· If T field is set to “1”, it indicates the presence of RAPID in this subheader
· If T field is set to “0”, it indicates that the RAPID is not present.
The two new field F1 and F2 are introduced to indicate the different types of MAC subPDU. The below table summarizes how F1 and F2 field indicate the different types.
Table 1 Definition of F1 and F2 field
	
	F1
	F2

	MAC subheader with BI only
	1
	1

	MAC subheader for padding
	1
	0

	MAC subheader for successRAR subPDU with one SRB RRC message
	0
	1

	[bookmark: _GoBack]MAC subheader for successRAR subPDU without RRC message
	0
	0



According to the discussion above, we propose the MAC subheader for different cases below.
MAC subheader with Backoff Indicator only


Figure 3 MAC subheader with BI only

MAC subheader with RAPID (only)


Figure 4 MAC subheader with RAPID

MAC subheader for successRAR w/ or w/o RRC message, and padding


Figure 5 MAC subheader for successRAR w/ or w/o message, and padding

MAC subheader for SRB RRC MAC subPDU
According to the email discussion in [1], we think the Rel-15 DL/UL SCH MAC subheader can be reused for the SRB RRC MAC subPDU.



Figure 6 MAC subheader for SRB RRC MAC subPDU

Timing Advance Command MAC CE
For RRC connected UE, a 12-bit TAC MAC CE should be introduced for successful contention resolution.


Figure 7 12-bit Timing Advance Command MAC CE

Proposal: RAN2 adopts the RAR subPDU format and MAC subheader above.
Conclusion
We’d like to recommend RAN2 to discuss and adopt the following proposal:
Proposal: RAN2 adopts the RAR subPDU format and MAC subheader above.
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