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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Several agreements were made regarding successRAR in 2-step RACH [1]
	Contention resolution:
a. If the PDU PDCCH addressed to the C-RNTI (i.e. C-RNTI included in MsgA) containing the 12 bit TA command is received, the UE should consider the contention resolution to be successful and stop the reception of MsgB or with UL grant if the UE is synchronized already.
b. If the corresponding fallback RAR is detected, the UE should stop the monitoring of PDCCH addressed to the corresponding C-RNTI for success response and process the fallback operation accordingly.
c. If neither corresponding fallback RAR nor PDCCH addressed C-RNTI is detected within the response window, the UE should consider the msgA attempt failed and do back off operation based on the backoff indicator if received in MsgB.
d. FFS if a new MAC CE with 12bits Timing Advanced Command shall be introduced

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

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



Based on the previous discussions [1] [2], the following issues remain open for successRAR.
· Issue #1: For CCCH case, decide whether multiplexing multiple UEs is allowed when SRB data is included in msgB
· Issue #2: For CCCH case, whether successRAR is split into more than one message
· Issue #3: Aspects related to ACK for msgB reception
In this contribution we discuss these issues and provide our views to them. 
Discussion
[bookmark: OLE_LINK13][bookmark: OLE_LINK12]Multiplexing multiple UEs in the presence of SRB data
It has been agreed that for CCCH, for success or fallback RAR, MsgB can multiplex messages for multiple UEs.  So there seems to be two open issues regarding the message multiplexing. 
· Whether to support successRAR and fallbackRAR for different UEs multiplexed in the same MAC PDU?
· Whether to support multiple UEs multiplexing when SRB data is included in msgB
These multiplexing requirements clearly impact the MAC PDU format design. 
Firstly, based on the previous agreements (see section 1), the content of successRAR and fallbackRAR are quite different. Furthermore, the size of SRB data may vary in a wide range. These leads to different sizes in different cases, i.e.: 
· fallbackRAR, 
· successRAR w/o SRB data, or 
· successRAR with SRB data of different sizes.
If these possible messages of different sizes are multiplexed in the same MAC PDU, it leads to longer process latency inside UE as parallel processing becomes quite hard. This deviates from the existing design principle where the RACH RAR message is well structured with fixed MAC subheader position and subPDU length. One possible way to alleviate this is to use a unified MAC subheader that can indicate these cases to the UE, which is followed by a MAC PDU of fixed size. But the problem with such mechanism is the resource waste if there is no data, as some padding bits need to be sent anyway. So multiplexing fallbackRAR, successRAR with or without SRB data seems to face a dilemma in processing delay and resource efficiency. 
On the other hand, we should check whether there is sufficient benefit to justify the above effort. There is always the option to put successRAR and SRB data for a UE in different MAC PDUs. This is based on network implementation. Therefore, it seems reasonable to restrict the multiplexing options so that only sucessRARs without SRB data are allowed to multiplex within the same MAC PDU. 
We make the following proposal based on the analysis. 
Proposal 1: For CCCH case, successRAR and fallbackRAR for different UEs are not multiplexed within the same MAC PDU. 
Proposal 2: For CCCH case, multiplexing multiple UEs is not allowed when SRB data is included in msgB.

Need of splitting successRAR into more than one message
As mentioned above it is always possible for network to put a UE’s successRAR and SRB data in different messages. We do not consider this as a form of splitting successRAR.  
Then in the email discussions [3], there were other proposals of splitting msgB, e.g., MsgB1 includes BI and fallback indication which is addressed to multiple UEs and MsgB2 includes successRAR. Strictly speaking this is not about splitting a sucessRAR message either. And, it is unclear why the existing mechanism of multiplexing BI, RAPID-only MAC subheader, and fallbackRAR cannot be reused. So we do not see the necessity of such splitting. 
Furthermore, it seems to be no motivation to further split the successRAR, e.g., to put fields like Contention resolution ID, C-RNTI, or TA command to separate messages. 
Therefore, we make the following proposal. 
Proposal 3: For CCCH case, successRAR is not split into more than one message when SRB data is not included in msgB.

Aspects related to ACK for msgB reception
In legacy system, ACK is supported for Msg4 (non-RNTI case). For 2-step RACH, the rationale is similar, i.e., it seems useful to send to network an ACK if contention resolution is successful. 
As RAN2 agreed multiplexing UEs’ successRAR in MsgB, the PUCCH resource used by a UE needs to be defined. In our understanding the resource definition can be decided in RAN1. 
Proposal 4: For CCCH case, ACK upon reception of successRAR is needed. The PUCCH resource determination is for RAN1 to decide. 
Conclusion
In this contribution we discuss on three open issues for SuccessRAR
· Issue #1 For CCCH case, decide whether multiplexing multiple UEs is allowed when SRB data is included in msgB
· Issue #2 For CCCH case, whether successRAR is split into more than one message
· Issue #3 Aspects related to ACK for msgB reception
Based on our analysis, we make the following proposals. 
Proposal 1: successRAR and fallbackRAR for different UEs are not multiplexed within the same MAC PDU. 
Proposal 2: For CCCH case, multiplexing multiple UEs is not allowed when SRB data is included in msgB.
Proposal 3: For CCCH case, successRAR is not split into more than one message when SRB data is not included in msgB.
[bookmark: _GoBack]Proposal 4: For CCCH case, ACK upon reception of successRAR is needed. The PUCCH resource determination is for RAN1 to decide. 
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