3GPP TSG-RAN2 106                                                                             R2-1905722
Reno, USA, 13th May – 17th May 2019
Agenda item:
11.13.4
Source:
Samsung

Title:
2 Step RA: MAC PDU Format for MsgB
Document for:
Discussion & Decision
1 Introduction
In this contribution we discuss MAC PDU format for MsgB.
2 Discussion
Based on the discussion in [1][2], the information that needs to transmitted in msgB MAC PDU is summarized in table 1 below:

Table 1 msgB Contents
	Scenario
	msgB Contents

	1) msgA including CCCH SDU is successfully received
	UE Contention Resolution Identity, TC-RNTI, 

TA Command, UL Grant

	2) msgA Preamble is received and msgA payload is not received ( 2step to 4 step fallback)
	RAPID, TC-RNTI, TA Command, UL Grant

	3) msgA including C-RNTI is successfully received
	C-RNTI, TA Command, UL Grant

	4) Random Access Backoff
	BI


Following approaches can be considered for MsgB MAC PDU format.

2.1 MsgB MAC PDU Format : Approach 1
In this approach we can define msgB MAC PDU structure similar to RAR MAC PDU which consists of one or more MAC subPDUs and optionally padding. Each MAC subPDU in msgB MAC PDU consists one of the following:
· a MAC subheader with Backoff Indicator only; 

· a MAC subheader with RAPID and MAC msgB for fallback;
· a MAC subheader without RAPID and MAC msgB for contention resolution;
· a MAC subheader without RAPID only. 
Each of these MAC subPDUs are distinguished using a type field in MAC subheader. A MAC subPDU with Backoff Indicator only is placed at the beginning of the MAC PDU, if included. A MAC subPDU without RAPID only indicates padding and hence it is placed at the end of the MAC PDU, if included. 
MAC sub headers: 
A MAC subheader with Backoff Indicator consists of four header fields as shown in Figure 1.
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Figure 1
A MAC subheader with RAPID consists of two header fields as shown in Figure 2. 
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Figure 2

A MAC subheader without RAPID consists of seven header fields as shown in Figure 3. T is set to '10' if MAC msgB for contention resolution follows this MAC subheader in MAC subPDU. 
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Figure 3
MAC msgB payload:

MAC msgB payload for contention resolution consists of following fields.
· Type = 0, UE Contention Resolution Identity, TC-RNTI, TA Command and UL Grant. 
· Type = 1, C-RNTI, TA Command and UL Grant. 
MAC msgB payload for fallback consists of TC-RNTI, TA Command and UL Grant. 
2.2 MsgB MAC PDU Format : Approach 2
In this approach we can define msgB MAC PDU structure similar to RAR MAC PDU which consists of one or more MAC subPDUs and optionally padding. Each MAC subPDU in msgB MAC PDU consists one of the following:
· a MAC subheader with Backoff Indicator only; 

· a MAC subheader with RAPID and MAC msgB;
Each of these MAC subPDUs are distinguished using a type field in MAC subheader. A MAC subPDU with Backoff Indicator only is placed at the beginning of the MAC PDU, if included. A MAC subPDU without RAPID only indicates padding and hence it is placed at the end of the MAC PDU, if included. 
MAC sub headers: 

A MAC subheader with Backoff Indicator consists of four header fields as shown in Figure 1.
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Figure 4
A MAC subheader with RAPID consists of two header fields as shown in Figure 2. 
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Figure 5

MAC msgB payload:

MAC msgB payload consists of one of the following:

· Format = 0, UE Contention Resolution Identity, TC-RNTI, TA Command and UL Grant. 
· Format = 1, C-RNTI, TA Command and UL Grant. 
· Format = 2, TC-RNTI, TA Command and UL Grant. (Fallback case)
2.3 MsgB MAC PDU Format : Approach 3
In alternate approach we can reuse the RAR MAC PDU structure and the MAC sub-headers defined for legacy RACH procedure. In the MAC RAR payload, UE Contention Resolution Identity can be optionally included. 

· For fall back case, MAC RAR Payload includes R = 0, TA Command, UL grant, TC-RNTI. 
· For contention resolution, MAC RAR Payload includes 
· R = 1, Type = 0, TA Command, UL grant, TC-RNTI, UE Contention Resolution Identity.
· R = 1, Type = 1, TA Command, UL grant, C-RNTI.

Since the legacy UE cannot understand MAC RAR payload including UE Contention Resolution Identity, network should not multiplex msgB of 2 step RACH and msg 2 of legacy RACH procedure in same MAC PDU.
Proposal: RAN2 should discuss whether to apply approach 1/2/3 for MsgB MAC PDU format.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposal:
Proposal: RAN2 should discuss whether to apply approach 1/2/3 for MsgB MAC PDU format.
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