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1 Introduction

In RAN2#106 meeting, it has agreed:

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

a. SuccessRAR 

b. FallbackRAR

c. Backoff Indication

2. 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

fallbackRAR

3. 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

4. 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 this paper, we discuss format of MAC PDU for successRAR, fallbackRAR.
2 Discussion

2.1 FallbackRAR and BI
In RAN2#106 meeting, it’s agreed the FallbackRAR includes the following contents:

· RAPID
· UL grant (to retransmit the msgA payload) 
· TC-RNTI
· TA command

As discussed in our companion paper for contention resolution [1]. UE should monitor RA-RNTI addressed PDCCH scheduling FallbackRAR and BI. The FallbackRAR format can reuse the MAC RAR of msg2 in 4-step RACH, as follows:
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Figure 1 FallbackRAR format
Proposal 1 FallbackRAR reuse the format of legacy MAC RAR of msg2.

For BI response, the following format can be used like in legacy 4-step RACH RAR:
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Figure 2 BI format
Proposal 2 BI in 2-step RACH reuse the E/T/R/R/BI subheader in msg2 of 4-step RACH.

In general, the MAC PDU format of msg2 can be reused for the 2-step RACH procedure to scheduling the message including BI and FallbackRAR:
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Figure 3 MAC PDU consisting of BI and FallbackRAR
Proposal 3 Legacy MAC PDU structure of msg2 can be reused to include BI and FallbackRAR of 2-step RACH.

2.2 SuccessRAR for C-RNTI case
For the case when C-RNTI MAC CE is included in MsgA, since the C-RNTI scrambled PDCCH is addressed to a specific UE, some of the contents in RAR should be included in the MAC PDU scheduled by the C-RNTI addressed PDCCH. We think TAC should at least be included, which means a MAC CE including a 12bits TA command should be introduced. The format is as follows:
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Proposal 4 A MAC CE containing TAC (12 bits) should be introduced, which is included in the MAC PDU scheduled by the C-RNTI scrambled PDCCH. 

Besides, as discussed in [1], when 2-step RACH is triggered by UL data arrival while UL is non-sync or by handover, both UL grant and TA command are needed for contention resolution. Then, one option would be to use C-RNTI addressed PDCCH scheduling a downlink transmission, in which the TA command and UL grant are both included, which means a MAC CE including TA command and UL grant should be introduced. The format is as follows:
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But it should be noted that it’s up to RAN2 discussion whether we go to this option, since there is another option proposed which can include both TA command and UL grant in the DCI, which may require RAN1 involvement.

Proposal 5 A MAC CE containing TAC (12 bits) and UL grant (27 bits) should be introduced, which is included in the MAC PDU scheduled by the C-RNTI scrambled PDCCH. 

2.3 SuccessRAR for CCCH SDU case
As discussed in our companion paper [2], and also agreed in RAN2#106 meeting, the successRAR should include the following contents:

· Contention resolution ID

· C-RNTI

· TA command
In general, we think the structure of MAC PDU containing SuccessRAR can reuse the DL MAC PDU in R-15, which is as follows:
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Figure 4 Structure of MAC PDU containing SuccessRAR for CCCH SDU case

Proposal 6 Legacy R-15 DL MAC PDU format can be reused as the structure of MAC PDU containing SuccessRAR for CCCH SDU case.

For the contents of SuccessRAR, we can simply reuse the UE Contention Resolution Identity MAC CE and C-RNTI MAC CE.

Proposal 7 Legacy UE Contention Resolution Identity MAC CE can be reused. 
As discussed in our paper [2], there are two options for scheduling the SuccessRAR:

· Option 1: Use the TC-RNTI indicated by FallbackRAR, in this case UE will not perform fallback;

· Option 2: Use a new RNTI;

Thus, for contents C-RNTI and TA command, if option 1 is adopted, UE can get them in the FallbackRAR. If option 2 is adopted, the C-RNTI MAC CE and TA command MAC CE should be also contained in the MAC PDU with Contention Resolution Identity MAC CE.
Proposal 8 Whether to include C-RNTI MAC CE and TA command MAC into the MAC PDU with Contention Resolution Identity MAC CE depends on how to schedule SuccessRAR.

3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
FallbackRAR reuse the format of legacy MAC RAR of msg2.
Proposal 2
BI in 2-step RACH reuse the E/T/R/R/BI subheader in msg2 of 4-step RACH.
Proposal 3
Legacy MAC PDU structure of msg2 can be reused to include BI and FallbackRAR of 2-step RACH.
Proposal 4
A MAC CE containing TAC (12 bits) should be introduced, which is included in the MAC PDU scheduled by the C-RNTI scrambled PDCCH.
Proposal 5
A MAC CE containing TAC (12 bits) and UL grant (27 bits) should be introduced, which is included in the MAC PDU scheduled by the C-RNTI scrambled PDCCH.
Proposal 6
Legacy R-15 DL MAC PDU format can be reused as the structure of MAC PDU containing SuccessRAR for CCCH SDU case.
Proposal 7
Legacy UE Contention Resolution Identity MAC CE can be reused.
Proposal 8
Whether to include C-RNTI MAC CE and TA command MAC into the MAC PDU with Contention Resolution Identity MAC CE depends on how to schedule SuccessRAR.
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