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1 Introduction

In RAN2#106 meeting, for successful contention resolution, for the case when the CCCH SDU is included in msgA, it was agreed:
1. For CCCH, MsgB can include the SRB RRC message.  The format should be designed for both with and without RRC message.   

2. 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.  

3. 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

4. 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

5. 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

6. MsgB containing the succcessRAR shall not be multiplexed with the legacy 4-step RACH RAR in the same MAC PDU

In this paper, we discuss the left issues of contention resolution for the case when CCCH SDU is included in msgA.
2 Discussion

For contention resolution when CCCH SDU is included in MsgA, as agreed in RAN2#105bis, the contention resolution is based on contention resolution ID included in MsgB:

Agreements:If CCCH SDU was included in MsgA, then the contention resolution will be based on the contention resolution ID included in MsgB.  FFS for other conditions.  
Observation 1 As agreed, the contention resolution is based on the contention resolution ID included in MsgB.

In RAN2#106, we have further discussed whether MsgB can multiplex RRC message or not, and whether MsgB can multiplex messages for multiple UEs. In addition, we further discussed the responses to MsgA which should include SuccessRAR, FallbackRAR and Backoff Idication (BI), and the contents for these responses.
Before we handle all these left issues, it would be good to clarify whether these responses are in the same message or different message because it has impact on the format design, and all these left issues as well.
In our view, we prefer to separate the FallbackRAR, BI and SuccessRAR into two separate messages/MAC PDUs, i.e., FallbackRAR and BI can be in the same MAC PDU, SuccessRAR can be in another separate MAC PDU. There are several reasons:

· Multiplex all the responses to the same message/MAC PDU may cause potential very large size of MAC PDU, especially considering multiplexing among different UEs. When we consider to include the RRC messages of each UE into the single MAC PDU, it would cause even larger MAC PDU size which would make it difficult for the UEs to decode the message when it’s in cell edge.
· A new format of MAC PDU should be introduced to contain FallbackRAR, BI and SuccessRAR which would cause extra specification complexity.

· Connected UEs need to monitor Fallback response as well, it’s not clear yet how to indicate FallbackRAR to the connected UE considering the FallbackRAR is multiplexed with SuccessRAR.

If FallbackRAR, BI and SuccessRAR are in different MAC PDU, they are following advantages:
· The message containing FallbackRAR and BI can be addressed to multiple UEs which is very similar to the msg2 in legacy 4-step RACH. The message containing SuccessRAR can also include RRC message depends on network implementation, which is very similar as the msg4 in legacy 4-step RACH.
· No new MAC PDU format in MAC specification is introduced, the MAC PDU containing FallbackRAR and BI can reuse the msg2 MAC PDU format.

· The message containing FallbackRAR and BI can be used for fallback for both Connected UE and IDLE/Inactive UE.
In summary, we propose:
Proposal 1 SuccessRAR, FallbackRAR and BI should NOT be in the same message/MAC PDU.

If P1 is agreed, the message including FallbackRAR and BI can be addressed to multiple UEs, similar as msg2. The RA-RNTI can be used to scrambling the PDCCH to schedule this message. Then, the message including SuccessRAR can be addressed to a specific UE, depends on how to design the RNTI used to scrambling the PDCCH to schedule this message. It depends on network whether the RRC message can be multiplexed or not, similar as msg4. 
From the UE side, after sending the MsgA including CCCH SDU, it monitors the RA-RNTI addressed PDCCH for FallbackRAR and BI. Meanwhile, it monitors a UE-specific RNTI for SuccessRAR. This behaviour is shown in the following figure:
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Figure 1 UE procedure to receive FallbackRAR and SuccessRAR
Proposal 2 UE monitors RA-RNTI addressed PDCCH for FallbackRAR and BI, and also a PDCCH for scheduling SuccessRAR.
Similar as the case agreed in C-RNTI MAC CE included in MsgA, UE should stop monitoring PDCCH for SuccessRAR if corresponding FallbackRAR is received. If neither FallbackRAR nor SuccessRAR is received, UE should consider the MsgA attempt failed and perform backoff operation based on the received BI.
Proposal 3 If corresponding FallbackRAR is received, UE should stop monitoring PDCCH for SuccessRAR.

Proposal 4 If neither FallbackRAR nor SuccessRAR is received, UE should consider the MsgA attempt fails and perform backoff based on the received BI.

One left issue is how to define the RNTI used for scrambling the PDCCH scheduling SuccessRAR and RRC message. In general, there are two options:
· Option 1: Use the TC-RNTI indicated by FallbackRAR, in this case UE will not perform fallback;

· Option 2: Use a new RNTI;
For option 1, UE monitors RA-RNTI addressed PDCCH which schedules the FallbackRAR and BI. When it decodes the payload, it can be indicated whether to fallback or it should keeping monitoring PDCCH for SuccessRAR using the TC-RNTI included in the FallbackRAR. This option has also been proposed in [1] which is illustrated in the following figure:
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Figure 2 FallbackRAR indicating TC-RNTI for receiving SuccessRAR
For option 2, the SuccessRAR is scheduled by a new RNTI addressed PDCCH. One of the options can be based on the CCCH SDU included in the MsgA, for example, as proposed in [2], the new RNTI is obtained based on the first 16 bits of CCCH SDU carried in MsgA.
We think both options can work at least. For option 1, UE only needs to monitor RA-RNTI and we don't need to design a new RNTI. However the drawback is that the UE has to firstly decode the FallbackRAR in order to get the SuccessRAR. For option 2, UE monitors both RA-RNTI and the new RNTI, and RAN2 should discuss the design of the new RNTI.

Proposal 5 RAN2 is to discuss how to get the RNTI for scrambling PDCCH which is used to schedule SuccessRAR.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
As agreed, the contention resolution is based on the contention resolution ID included in MsgB.
Proposal 1
SuccessRAR, FallbackRAR and BI should NOT be in the same message/MAC PDU.
Proposal 2
UE monitors RA-RNTI addressed PDCCH for FallbackRAR and BI, and also a PDCCH for scheduling SuccessRAR.
Proposal 3
If corresponding FallbackRAR is received, UE should stop monitoring PDCCH for SuccessRAR.
Proposal 4
If neither FallbackRAR nor SuccessRAR is received, UE should consider the MsgA attempt fails and perform backoff based on the received BI.
Proposal 5
RAN2 is to discuss how to get the RNTI for scrambling PDCCH which is used to schedule SuccessRAR.
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