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Introduction
In RAN2#106bis, RAN2 discussed the msgB format and the following agreement were made [1]:
	Agreements:
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. 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



In this paper, we further discuss PDU format for msgB when CCCH was transmitted in msgA based on the above agreements and provide our considerations.

Discussion
MsgB format for msgA with CCCH
For msgA with CCCH (e.g. RRCSetupRequest for initial access), RAN2 agreed the corresponding msgB can include the following content(s) when the msgA payload has been successfully decoded by network: 
· Mandatory content (Part 1): contention resolution ID, C-RNTI and TA command;
· Optional content (Part 2): SRB RRC message (i.e. RRCSetup for initial access). 
For mandatory content (Part 1) it is obtained from MAC itself while the optional content (Part 2) is obtained from RRC. As we have observed in another tdoc that for SRB from multiple UEs, we don't think they can be multiplexed into the same MAC PDU.  Therefore we think that different MAC subPDUs structure are used for mandatory content, i.e. contention resolution/C-RNTI/TA command and optional content, i.e. SRB RRC message, as showed in figured 1.
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Figure 1: Format of successRAR as a basic unit in MsgB 
Proposal 1: For msgA trasnmitted with CCCH SDU, the sucesssRAR may consist of two parts: one MAC subPDU consisting mandatory content including contention resolution ID, C-RNTI and TA command and one MAC subPDU consisting optional content including RRC SRB. 

MAC Subheader for msgB
In four-step random access, the MAC subheader has the following cases as showed in figure 2:
· MAC subheader for RAR (TA command/UL grant/C-RNTI) in msg2 with RAPID;
· [bookmark: OLE_LINK13]MAC subheader for contention resolution ID in msg4 with LCID = 62;
· [bookmark: OLE_LINK11]MAC subheader for SRB RRC message in msg4 with LCID = 0 and 8 bit/16 bit L field.


Figure 2: MAC subheader for four-step random access
For two-step random access, the question arises whether a subheader is needed for MAC subPDU(s) with mandatory content (Part 1) or optional content (part 2) or not? 
For mandatory content (part 1), we believe it depends on whether the optional content (i.e. SRB RRC message) is present in the MAC PDU.
· If the SRB RRC message is included, the MAC subheader with LCID field is needed to identify this mandatory content as contention resolution ID in msg4 of four-step random access. The MAC subheader for mandatory content does not have the L field due to fixed size as Rel-15 MAC subheader for contention resolution ID of msg4. 
· If the SRB RRC message is not included in the MAC PDU, the MAC subheader with LCID field or RAID field is not needed anymore. The UE can decode the MAC PDU according to the specified size and order to de-multiplex the MAC PDU to decrease the overhead.
[bookmark: OLE_LINK12]For optional content (i.e. SRB RRC message), we believe MAC subheader with LCID field and 8bit/16bit L field is needed as Rel-15.
Proposal 2: For the mandatory MAC subPDU with Contention resolution/C-RNTI/TA command,
· If the SRB RRC message is included, the Rel-15 MAC subheader with LCID field is needed for the MAC subPDU of Contention resolution/C-RNTI/TA command. 
· If the SRB RRC message is not included, the Rel-15 MAC subheader with LCID field or RAID field is not needed for MAC subPDU of Contention resolution/C-RNTI/TA command.
Proposal 3: For the optional MAC subPDU with SRB RRC message, the Rel-15 MAC subheader with LCID field and 8bit/16bit L field is needed for MAC subPDU of SRB RRC message.
Multiplexing of different UEs' msgB
Considering the multiplexing of different UEs msgB, the following issues need to be discussed in order to further design the msgB format.
· Issue 1: Whether Part 1 of different UEs can be multiplexed to a MAC PDU?
· Issue 2: whether Part 1 and Part 2 of first UEs and Part 1 of second UEs can be multiplexed to a MAC PDU?
· Issue 3: whether Part 2 of different UEs can be multiplexed to a MAC PDU?
For issue 1, we believe it should be supported to multiplex multiple Part 1 from different UEs to improve resource usage efficiency as RAR in four-step random access which is a group-based transmission message as showed in figure 3 (option 1).
For issue 2/3, we believe it should not be supported, i.e. option 2/3 in figure 3 are not supported. Normally the RRC message is larger and needs lots of PRBs. It may be increase the possibility of retransmission if multiple RRC messages from different UEs can be multiplexed into the same MAC PDU.
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Figure 3: multiplexing of msgB
Proposal 4: Mandatory content (e.g. TA command/C-RNTI/contention resolution) of different UEs can be multiplexed to a MAC PDU.
Proposal 5: SRB RRC messages of different UEs cannot be multiplexed to a MAC PDU.
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In RAN2#106bis, RAN2 discussed the msgB format in connected mode and the following agreements were made [1]:
	Agreements:
4. 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.



For msgA with C-RNTI MAC CE, when the msgA is successfully decoded by network, contention resolution is based on PDU containing 12 bit TA command or UL grant and PDU PDDCH which is addressed to C-RNTI. Therefore new MAC format(s) should be introduced.
The question is how many MAC CEs should be introduced for msgB. Two options are available.
· Option 1: one MAC CE with one TA command field (12 bits) and one UL grant field. For UL grant field or TA command field, it can be optional present. 
· One bits is used to indicate whether TA command is present. 
· One bits is used to indicate whether UL grant is present.
· Option 2: two MAC CEs, one is TA command MAC CE (12 bits) and the other is UL grant MAC CE.
For option 1, only one subheader is needed. For option 2, two subheaders with different LCIDs are needed if both two MAC CEs are included in the same MAC PDU. To decrease overhead and usage of LCID, we prefer to option 1. 
As for UL grant field, we need to ask RAN1 how many bits is needed in order to finish the detailed MAC CE. Anyway, a LS should be needed to inform RAN1 on TA command and UL grant in PDU.
Proposal 6: Introduce a MAC CE with one TA command field and one UL grant field.
· The TA command field is 12 bits
· The UL grant field is X bits, FFS X
· One bit is used to indicate whether TA command is present.
· One bit is used to indicate whether UL grant is present.

fallbackRAR
As we have discussed on our company tdoc on fallbackRAR, we think the legacy msg2 can be reused for fallbackRAR. Hence, no need to introduce new PDU format for fallbackRAR and the legacy RAR MAC PDU can be reused.
Proposal 7: The legacy RAR MAC PDU format can be reused for fallbackRAR. 
Conclusion
Based on the discussion we propose the following:
Proposal 1: Different MAC subPDUs structure are used for Contention resolution ID/C-RNTI/TA command and SRB RRC message.
Proposal 2: For MAC subPDU of Contention resolution/C-RNTI/TA command:
· If the SRB RRC message is included, the Rel-15 MAC subheader with LCID field is needed for the MAC subPDU of Contention resolution/C-RNTI/TA command. 
· If the SRB RRC message is not included, the Rel-15 MAC subheader with LCID field or RAID field is not needed for MAC subPDU of Contention resolution/C-RNTI/TA command.
Proposal 3: For SRB RRC message, the Rel-15 MAC subheader with LCID field and 8bit/16bit L field is needed for MAC subPDU of SRB RRC message.
Proposal 4: Mandatory content (e.g. TA command/C-RNTI/contention resolution) of different UEs can be multiplexed to a MAC PDU.
Proposal 5: SRB RRC messages of different UEs cannot be multiplexed to a MAC PDU.
Proposal 6: Introduce a MAC CE with one TA command field and one UL grant field.
· The TA command field is 12 bits
· The UL grant field is X bits, FFS X
· One bit is used to indicate whether TA command is present.
· One bit is used to indicate whether UL grant is present.
Proposal 7: The legacy RAR MAC PDU format can be reused for fallbackRAR.
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