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1 Introduction
In RAN2 #106 it was agreed [1] that network response to msgA can include SuccessRAR, FallbackRAR and Backoff Indication. SuccessRAR includes contention resolution identity, C-RNTI and TA command. RRC message can also be optionally included in case of success. FallbackRAR includes RAPID, TC-RNTI, TA command and UL grant.

In this contribution we discuss MAC PDU format for MsgB, where MsgB is used to transmit/receive SuccessRAR (with or without RRC message), FallbackRAR and Backoff Indication.
2 Discussion
Table 1 summarizes the contents to be included in network response for different scenarios. The sizes of various information are assumed to be same as used in current MAC specification.  
Table 1 Network Response Contents
	Scenario
	Network Response Contents

	1) msgA including CCCH SDU is successfully received
	Success Information (SuccessRAR)
According to agreements in RAN2 #106 [1], Network Response includes
· UE Contention Resolution Identity(48 bits), 
· C-RNTI (16 bits), 
· TA Command (12 bits)
· RRC Message (optional)

RRC Message
As discussed in [2], zero or one or more RRC messages can be included in network response for a given UE. 
For each RRC message included in network response following needs to be included:

· RRC SDU (variable size)
· RRC SDU Length 
· LCID to identify logical channel/radio bearer associated with RRC SDU

	2) msgA Preamble is received and msgA payload is not received ( 2step to 4 step fallback)
	Fallback Information (FallbackRAR)
According to agreements in RAN2 #106, Network Response includes
· RAPID (6), 
· TC-RNTI (16), 
· TA Command (12), 
· UL Grant (27)

	3) Random Access Backoff
	Backoff Information

· Backoff Indication (BI)


2.1 MsgB MAC PDU Format
SuccessRAR(s) and/or FallbackRAR(s) for different UEs can be multiplexed in same MsgB MAC PDU. Backoff information (if included) can also be multiplexed with SuccessRAR(s) and/or FallbackRAR(s) in same MAC PDU. MAC PDU may also include only backoff information. 

We can define MAC PDU format for MsgB similar to RAR MAC PDU format. MsgB MAC PDU can consists of one or more MAC subPDUs (Figure 1). Each MAC subPDU in msgB MAC PDU is one of the following:
· Backoff MAC subPDU: This MAC subPDU includes backoff information.
· Fallback MAC subPDU: This MAC subPDU includes fallback information.
· Success MAC subPDU: This MAC subPDU includes success information.
· SRB MAC subPDU: This MAC subPDU includes MAC SDU for SRB
· Padding MAC subPDU: This includes padding: If include this is the last MAC subPDU. 
Each of these MAC subPDUs at least includes a MAC subheader. Each of these MAC subPDUs (except SRB MAC subPDU) are distinguished using a type field in MAC subheader. 
A success MAC subPDU is followed by zero or one or more consecutive SRB MAC subPDUs. The number of SRB MAC subPDUs is indicated in success MAC subPDU. If UE's contention resolution is successful based on content of a success MAC subPDU, the consecutive SRB MAC subPDUs following the success MAC subPDU belongs to that UE.

A backoff MAC subPDU is placed at the beginning of the MsgB MAC PDU, if included. A MAC subPDU with padding is placed at the end of the MsgB MAC PDU, if included.
The distribution of information between MAC header and payload for each MAC subPDU is discussed in detailed in later sections.
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Figure 1
Proposal 1: MsgB MAC PDU consists of one or more MAC subPDUs. 
·   Each MAC subPDU in msgB MAC PDU is one of the following: backoff MAC subPDU, fallback MAC subPDU, success MAC subPDU, SRB MAC subPDU and padding MAC subPDU.
·   Each of these MAC subPDUs at least includes a MAC subheader 
·   Each of these MAC subPDUs (except SRB MAC subPDU) are distinguished using a type field in MAC subheader.
·   A success MAC subPDU is followed by zero or more consecutive SRB MAC subPDUs. The number of SRB MAC subPDUs is indicated in success MAC subPDU. 

·   If UE's contention resolution is successful based on content of a success MAC subPDU, the consecutive SRB MAC subPDUs following this success MAC subPDU belongs to that UE.
Proposal 2: A backoff MAC subPDU is placed at the beginning of the MsgB MAC PDU, if included. 

Proposal 3: A padding MAC subPDU is placed at the end of the MsgB MAC PDU, if included.
2.1.1 Backoff MAC subPDU 
This MAC subPDU provides only backoff information. So there is no need to have payload for this type of MAC subPDU. Backoff indication can be included in MAC header itself as shown in Figure 2. MAC subheader consists of four header fields i.e. T/R/R/BI. T is set to '00'.
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Figure 2 MAC Subheader – Backoff
Proposal 4: Backoff MAC subPDU includes only MAC subheader where MAC subheader consists of four header fields, T (2 bits), R (1 bit), R (1 bit), BI (4 bits).

2.1.2 Fallback MAC subPDU
This MAC subPDU includes fallback information: RAPID, TC-RNTI, TA command and UL grant. In order to enable UE to quickly check whether MAC subPDU includes fallback for itself or not, RAPID can be included in MAC subheader in addition to type filed as shown in Figure 3. The remaining fallback information can be included in payload (i.e. MAC MsgB for fallback) as shown in Figure 4. MAC subheader of this MAC subPDU consists of two header fields i.e. T/RAPID. T is set to '01'.
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Figure 3 MAC Subheader - Fallback
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Figure 4 MAC MsgB – Fallback
Proposal 5: Fallback MAC subPDU includes MAC subheader and MAC MsgB for fallback. 
· MAC subheader consists of two header fields, T ( 2bits) and RAPID (6 bits). 
· MAC MsgB for fallback includes TC-RNTI (16 bits), TA command (12 bits), UL grant (27 bits), R (1 bit)
2.1.3 Success MAC subPDU
This MAC subPDU includes success information i.e. UE Contention Resolution Identity, C-RNTI and TA command. 

It includes a MAC subheader and a payload (i.e. MAC MsgB for success). MAC subheader includes N field in addition to type field as shown in Figure 5. N field indicates number of SRB MAC subPDUs following this MAC subPDU. 
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Figure 5 MAC Subheader - Success
Payload (i.e. MAC MsgB for success) includes UE Contention Resolution Identity, C-RNTI and TA command. MAC MsgB for success is shown in Figure 6. 
It is to be noted that UE Contention Resolution Identity can be moved to MAC subheader but it does not make any difference as its location from the start of MAC subPDU will remain same. 
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Figure 6 MAC MsgB – Success
Proposal 6: Success MAC subPDU includes MAC subheader and MAC MsgB for success. 

·   MAC subheader consists of  T ( 2bits), N (2 bit) and R (4 bits). N field indicates number of SRB MAC subPDUs following this MAC subPDU.
·   MAC MsgB includes Contention Resolution Identity (48 bits), C-RNTI (16 bits), TA command (12 bits).
2.1.4 SRB MAC subPDU
This MAC subPDU includes MAC SDU for SRB. It includes a R/F/LCID/L MAC subheader as defined in current MAC specification and a MAC SDU. MAC subheader structure is shown in Figure 8. 
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Figure 8
Proposal 7: SRB MAC subPDU includes R/F/LCID/L MAC subheader as defined in current MAC specification and a MAC SDU.
2.1.5 Padding MAC subPDU
It includes MAC subheader as shown in Figure 9. 
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Figure 9
Proposal 8: MAC subPDU for padding includes MAC subheader. MAC subheader consists of  T ( 2bits), and R (6 bits).
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposal:
Proposal 1: MsgB MAC PDU consists of one or more MAC subPDUs. 
·   Each MAC subPDU in msgB MAC PDU is one of the following: backoff MAC subPDU, fallback MAC subPDU, success MAC subPDU, SRB MAC subPDU and padding MAC subPDU.
·   Each of these MAC subPDUs at least includes a MAC subheader 
·   Each of these MAC subPDUs (except SRB MAC subPDU) are distinguished using a type field in MAC subheader.
·   A success MAC subPDU is followed by zero or more consecutive SRB MAC subPDUs. The number of SRB MAC subPDUs is indicated in success MAC subPDU. 

·   If UE's contention resolution is successful based on content of a success MAC subPDU, the consecutive SRB MAC subPDUs following this success MAC subPDU belongs to that UE.
Proposal 2: A backoff MAC subPDU is placed at the beginning of the MsgB MAC PDU, if included. 

Proposal 3: A padding MAC subPDU is placed at the end of the MsgB MAC PDU, if included.
Proposal 4: Backoff MAC subPDU includes only MAC subheader where MAC subheader consists of four header fields, T (2 bits), R (1 bit), R (1 bit), BI (4 bits).

Proposal 5: Fallback MAC subPDU includes MAC subheader and MAC MsgB for fallback. 

· MAC subheader consists of two header fields, T ( 2bits) and RAPID (6 bits). 
· MAC MsgB for fallback includes TC-RNTI (16 bits), TA command (12 bits), UL grant (27 bits), R (1 bit)
Proposal 6: Success MAC subPDU includes MAC subheader and MAC MsgB for success. 

·   MAC subheader consists of  T ( 2bits), N (2 bit) and R (4 bits). N field indicates number of SRB MAC subPDUs following this MAC subPDU.

·   MAC MsgB includes Contention Resolution Identity (48 bits), C-RNTI (16 bits), TA command (12 bits).
Proposal 7: SRB MAC subPDU includes R/F/LCID/L MAC subheader as defined in current MAC specification and a MAC SDU.
Proposal 8: MAC subPDU for padding includes MAC subheader. MAC subheader consists of  T ( 2bits), and R (6 bits).
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