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1 Introduction

In RAN2#106 meeting, it has agreed:

1. Network response to msgA (i.e. msgB/msg2) can include the following: 

a. SuccessRAR 

b. FallbackRAR

c. Backoff Indication

2. 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

fallbackRAR

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

4. FallbackRAR should contain the following fields

a. RAPID

b. UL grant (to retransmit the msgA payload).  FFS on restrictions on the grant and UE behavior if different grant and rebuilding 
c. TC-RNTI

d. TA command

In RAN2#107, the agreements regarding msgB formats are made as follows:

Agreements:

1. Working assumption: SRB RRC messages of multiple UEs cannot be multiplexed in same msg B (i.e. same MAC PDU).   

2. successRAR cannot be split into more than one message (i.e.Contention resolution ID will also be included in successRAR).   

3. SuccessRAR and fallbackRAR can be multiplexed
4. The fallback RAR shall be included in the general MsgB format, ie., be able to be multiplexed with the successRAR for 2-step RACH.

In this paper, we give our view on the details of msgB format.
2 Discussion
According to RAN2’s agreements, msgB MAC PDU should be able to multiplex successRAR and fallbackRAR. In addition, BI could also be included in the msgB MAC PDU. As a working assumption, RRC meesage for one UE can be multiplexed (RRC messages for multiple UEs can not be multiplexed in the same msgB MAC PDU).

Thus, the subPDU in the msgB MAC PDU consists one of the followings:

· a MAC subheader with Backoff indicator only;

· a MAC subheader and fallbackRAR;

· a MAC subheader and successRAR;

· a MAC subheader and RRC message (i.e., MAC SDU);

· padding

2.1 MAC subheader in msgB MAC PDU
There are different MAC subPDUs which can be included in the msgB MAC PDU, thus in order to differentiate different types of MAC subPDU, a type field should be included in the MAC subheader.
Firstly, at least three types need to be differentiated, i.e., MAC subheader with Backoff indicator only, MAC subPDU containing fallbackRAR and MAC subPDU containing successRAR. Thus, at least 2 bit type field is needed. 
Secondly, regarding MAC subPDU containing RRC message, legacy MAC subheader used for MAC SDU can be adopted. Then, 1 bit field should be needed in the MAC subheader for successRAR indicating whether RRC meesage is followed or not.

Thirdly, for possible padding bits, it may also need a MAC subheader otherwise there maybe an E bit needed in each of the MAC subheader. 

Proposal 1 A 2-bit type field is introduced in the MAC subheader of msgB PDU.

For the MAC subheader with Backoff indicator only, the following format as shown in Figure 1 can be used if we agree to introduce a 2-bit type field.
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Figure 1 T/R/R/BI MAC subheader
Regarding the MAC subheader for fallbackRAR, as agreed, RAPID should be contained in the fallbackRAR and we think it would be good to include the RAPID in the MAC subheader for fallbackRAR, thus, the format of the MAC subheader for fallbackRAR is shown in the following:

[image: image2.emf]RAPID Oct 1 T


Figure 2 MAC subheader for fallbackRAR

Regarding the MAC subheader for successRAR, as discussed, it needs to indicate whether there is one RRC message followed or not. Thus, there should be an indicator, i.e., 1 bit E field as shown in the following:

[image: image3.emf]R Oct 1 T E


Figure 3 MAC subheader for successRAR
Regarding the MAC subheader for RRC message (MAC SDU), we think the legacy MAC subheader can be adopted, as shown in the following two figures depends on the L field:
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Figure 4 MAC subheader for RRC message with 8 bit L field
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Figure 5 MAC subheader for RRC message with 16 bit L field

Regarding the MAC subheader, only type field is needed in the MAC subheader and no need to indicate the length, since the length can be implicit based on the MAC PDU size and size of each subPDU. The format is shown in the following figure:

[image: image6.emf]R Oct 1 T


Figure 6 MAC subheader for padding
Proposal 2 Agree the MAC subheader formats for msgB MAC PDU shown in figure1-6.
2.2 FallbackRAR format
As agreed, the fallbackRAR contains the following fields:

· RAPID
· UL grant (to retransmit the msgA payload) 
· TC-RNTI
· TA command

Since RAPID is included in the corresponding MAC subheader, it should be straightforward to reuse the MAC RAR format of msg2 in legacy 4-step RACH, as shown in the following figure:
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Figure 7 FallbackRAR format
Proposal 3 FallbackRAR reuse the format of legacy MAC RAR of msg2.

2.3 SuccessRAR format
As agreed, the successRAR should contain the following fields:

· Contention resolution ID

· C-RNTI

· TA command
One possible format of successRAR can be shown in the following figure:
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Figure 8 SuccessRAR format

Proposal 4 Agree the successRAR format shown in figure 9.
2.4 Structure of msgB MAC PDU format – an exmaple
A MAC subPDU with Backoff Indicator only is placed at the beginning of the msgB MAC PDU, if included. MAC subPDU(s) with fallbackRAR should be placed together. MAC subPDU(s) with successRAR and possible RRC messages should be placed together. It’s preferable that the successRAR(s) is placed before fallbackRAR so that the it’s quicker for those UE who has successful contention resolution. Thus, the msgB PDU format can be shown in the following: 
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Figure 9 msgB MAC PDU format (with RRC message)

Proposal 5 Adopt figure 3 as msgB MAC PDU format.

3 Conclusion

Based on the discussion in section 0 we propose the following:
Proposal 1
A 2-bit type field is introduced in the MAC subheader of msgB PDU.
Proposal 2
Agree the MAC subheader formats for msgB MAC PDU shown in figure1-6.
Proposal 3
FallbackRAR reuse the format of legacy MAC RAR of msg2.
Proposal 4
Agree the successRAR format shown in figure 9.
Proposal 5
Adopt figure 3 as msgB MAC PDU format.
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