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[bookmark: _Ref165266342]Introduction
According to the RAN2#105bis discussion [1], RAN2 made the following agreement for MsgB:
	· 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.  


According to the email discussion for the 2-step RACH MsgB content, we could have many potential combinations for the MAC PDU format of the MsgB. In this contribution, we propose to use a single MAC PDU format of MsgB for all cases. The text proposal of the single MsgB format can be found in the Annex.
Discussion
Single MsgB format
Firstly we assume that the Msg2 and the MsgB will be scheduled (e.g. via different RA-RNTI or CORESET) in different MAC PDU. Then the MsgB can be one of the followings:
-	a MAC subheader with Backoff Indicator only;
-	a MAC subheader with RAPID only (i.e. acknowledgment for SI request);
-	a MAC subheader with RAPID and MAC RAR.
-	a MAC subheader with RAPID, MAC RAR, and UE CRID (Contention Resolution Identity).
The BI field is always located at the beginning of the MsgB MAC PDU.
Proposal 1: A MAC subheader with Backoff Indicator only is placed at the beginning of the MsgB.
If the 2-step RACH is triggered by the Msg3-based SI request, the UE will only receive “a MAC subheader with RAPID only”.
Proposal 2: A MAC subheader with RAPID only used for the 2-step RACH triggered by the Msg3-based SI request.
If the 2-step RACH is triggered by the IDLE/INACTIVE UE, the “Temporary C-RNTI or C-RNTI” field is interpreted as the Temporary C-RNTI. The UE Contention Resolution Identity field (if present) is used for the contention resolution. If the UE Contention Resolution Identity field is not present, the MsgB is used for the fallback from the 2-step RACH to the 4-step RACH.
Proposal 3: The MsgB used for the IDLE/INACTIVE UE contentions resolution includes the following fields:
· F (which is set to “1” indicates that the UE Contention Resolution Identity field is present.)
· Timing Advance Command
· UL grant
· Temporary C-RNTI
· UE Contention Resolution Identity
Proposal 4: The MsgB used for the fallback from 2-step RACH to 4-step RACH of the IDLE/INACTIVE UE includes the following fields:
· F (which is set to “0” indicates that the UE Contention Resolution Identity field is not present.)
· Timing Advance Command
· UL grant
· Temporary C-RNTI
If the 2-step RACH is triggered by the CONNECTED UE, the “Temporary C-RNTI or C-RNTI” field is interpreted as the C-RNTI for the contentions resolution if the value of the “Temporary C-RNTI or C-RNTI” field matches the UE’s C-RNTI. For the CONNECTED UE fallback from the 2-step RACH to the 4-step RACH, as the gNB does not receive the PUSCH, the gNB would send a T-C-RNTI (which is different from the C-RNTI of the UE) to the UE. When the contention resolution of MsgB is successuful, the uplink grant can be used by the UE as an ACK feedback to the gNB. 
Proposal 5: The MsgB used for the CONNECTED UE contentions resolution includes the following fields:
· F (which is set to “0” indicates that the UE Contention Resolution Identity field is not present.)
· Timing Advance Command
· UL grant
· C-RNTI
Proposal 6: The MsgB used for the fallback from 2-step RACH to 4-step RACH of the CONNECTED UE includes the following fields:
· F (which is set to “0” indicates that the UE Contention Resolution Identity field is not present.)
· Timing Advance Command
· UL grant
· Temporary C-RNTI
From our understanding, the UL grant field is always needed, as the uplink grant in MsgB can be used by the UE as an ACK feedback to the gNB when the contention resolution of MsgB is successuful. According to our design, one single MAC PDU can multiplex all types of MsgBs for both the CONNECTED and the IDLE/INACTIVE UE(s). And the MsgB for the UE is always scheduled by the PDCCH addressed to RA-RNTI.
Proposal 7: The MsgB is always scheduled by the PDCCH addressed to RA-RNTI.

Conclusions
Based on the analysis given above, we have the following Proposals：
Proposal 1: A MAC subheader with Backoff Indicator only is placed at the beginning of the MsgB.
Proposal 2: A MAC subheader with RAPID only used for the 2-step RACH triggered by the Msg3-based SI request.
Proposal 3: The MsgB used for the IDLE/INACTIVE UE contentions resolution includes the following fields:
· F (which is set to “1” indicates that the UE Contention Resolution Identity field is present.)
· Timing Advance Command
· UL grant
· Temporary C-RNTI
· UE Contention Resolution Identity
Proposal 4: The MsgB used for the fallback from 2-step RACH to 4-step RACH of the IDLE/INACTIVE UE includes the following fields:
· F (which is set to “0” indicates that the UE Contention Resolution Identity field is not present.)
· Timing Advance Command
· UL grant
· Temporary C-RNTI
Proposal 5: The MsgB used for the CONNECTED UE contentions resolution includes the following fields:
· F (which is set to “0” indicates that the UE Contention Resolution Identity field is not present.)
· Timing Advance Command
· UL grant
· C-RNTI
Proposal 6: The MsgB used for the fallback from 2-step RACH to 4-step RACH of the CONNECTED UE includes the following fields:
· F (which is set to “0” indicates that the UE Contention Resolution Identity field is not present.)
· Timing Advance Command
· UL grant
· Temporary C-RNTI
Proposal 7: The MsgB is always scheduled by the PDCCH addressed to RA-RNTI.
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Annex
[bookmark: _Toc534933505]-------------------------------------------Start of Change-------------------------------------
6.1.x	MAC PDU (Random Access Response of MsgB)
A MAC PDU consists of one or more MAC subPDUs and optionally padding. Each MAC subPDU consists one of the following:
-	a MAC subheader with Backoff Indicator only;
-	a MAC subheader with RAPID only (i.e. acknowledgment for SI request);
-	a MAC subheader with RAPID and MAC RAR.
-	a MAC subheader with RAPID, MAC RAR, and UE CRID (Contention Resolution Identity).
A MAC subheader with Backoff Indicator consists of five header fields E/T/R/R/BI as described in Figure 6.1.x-1. A MAC subPDU with Backoff Indicator only is placed at the beginning of the MAC PDU, if included. 'MAC subPDU(s) with RAPID only', 'MAC subPDU(s) with RAPID and MAC RAR' and 'MAC subPDU(s) with RAPID, MAC RAR and UE CRID' can be placed anywhere between MAC subPDU with Backoff Indicator only (if any) and padding (if any). Then content of the UE CRID field is the same as the UE Contention Resolution Identity MAC CE given in Section 6.1.3.3. 
A MAC subheader with RAPID consists of three header fields E/T/RAPID as described in Figure 6.1.5-2.
Padding is placed at the end of the MAC PDU if present. Presence and length of padding is implicit based on TB size, size of MAC subPDU(s).


Figure 6.1.x-1: E/T/R/R/BI MAC subheader


Figure 6.1.x-2: E/T/RAPID MAC subheader


Figure 6.1.x-3: Example of MAC PDU consisting of MAC RAR

-------------------------------------------Next Change-------------------------------------
[bookmark: _Toc534933509]6.2.x	MAC payload for Random Access Response of MsgB
The MAC RAR of MsgB is of variable size as depicted in Figure 6.2.x-1, and consists of the following fields:
-	F: This field indicates whether the UE Contention Resolution Identity field is present. If F is set to “0”, the octets containing the UE Contention Resolution Identity field are not present. 
-	Timing Advance Command: The Timing Advance Command field indicates the index value TA used to control the amount of timing adjustment that the MAC entity has to apply in TS 38.213 [6]. The size of the Timing Advance Command field is 12 bits;
-	UL Grant: The Uplink Grant field indicates the resources to be used on the uplink in TS 38.213 [6]. The size of the UL Grant field is 27 bits;
[bookmark: _GoBack]-	Temporary C-RNTI or C-RNTI: The RRC_IDLE/RRC_INACTIVE UE interprets the field as the Temporary C-RNTI field indicates the temporary identity that is used by the MAC entity during Random Access. The RRC_CONNECTED UE interprets the field as the Tempoprary C-RNTI field indicates the temporary identity that is used by the MAC entity during Random Access if the UE’s C-RNTI does not match the value of the Temporary C-RNTI or C-RNTI field. Otherwise the RRC_CONNECTED UE interprets the field as the C-RNTI field. The size of the field is 16 bits.
-	UE Contention Resolution Identity: The content of the field is the same as the UE Contention Resolution Identity MAC CE given in Section 6.1.3.3.
The MAC RAR is octet aligned.


Figure 6.2.x-1: MAC RAR of MsgB
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