

Page 1

[bookmark: _Ref452454252]3GPP TSG-RAN WG2 Meeting #107	R2-1911370
[bookmark: _Hlk4683017]Prague, Czech, 26th August - 30th August 2019	

Agenda item:	11.13.5
Source:	Qualcomm Incorporated
[bookmark: _Hlk16508678]Title:	msgB packet format
[bookmark: _Hlk506366071]WID/SID:	NR_2step_RACH-Core – Release 16
Document for:	Discussion and Decision
Introduction
In the last RAN2 #106 meeting, there are several agreements related to the msgB content.
· For CCCH, MsgB can include the SRB RRC message.  The format should be designed for both with and without RRC message.   
· 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.  
· Network response to msgA (i.e. msgB/msg2) can include the following: 
a. SuccessRAR 
b. FallbackRAR
c. Backoff Indication
· 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
· 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
· 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

According to the above agreements and our discussion paper regarding to the msgB contents for 2-step RACH [1], we would like to provide our solutions on the stage3 msgB packet formats.
Discussion
SuccessRAR
SuccessRAR w/o RRC message
In our view, Random access response and contention resolution information for the 2-step RACH successful UE can be in the same successRAR. [1]


Figure 1 SuccessRAR w/o RRC message
The definition of Timing Advance Command fields and UL Grant field can be the same as the existing Rel-15 MAC RAR. The definition of UE Contention Resolution Identity field is similar with the Rel-15 UE Contention Resolution Identity MAC CE.  
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. 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. The size of the UL Grant field is 27 bits; The definition of this field is the same as existing Rel-15 MAC RAR.
UE Contention Resolution Identity: This field contains the UL CCCH SDU. If the UL CCCH SDU is longer than 48 bits, this field contains the first 48 bits of the UL CCCH SDU.










SuccessRAR w/ RRC message


Figure 2 SuccessRAR w/ RRC message
The definition of R field, Timing Advance Command field, UL Grant field, and UE Contention Resolution Identity field are the same as SuccessRAR w/o RRC message format above.
RRC message: This field contains the SRB RRC message for the random access response successful UE.
FallbackRAR


Figure 3 FallbackRAR
The fallbackRAR format can be the same as the Rel-15 msg2 RAR format. The definition of each field can be the same as those in Rel-15 msg2 RAR.
MAC subheader 
MAC subheader with Backoff Indicator only


Figure 4 MAC subheader with BI only
In our view, we think the E filed and T field are still useful for the MAC subheader for 2-step RACH msgB. It is not necessary to change the definition of E field. While the T field can still be used in MAC subheader, but may have different interpretations in some cases, since there are more alternatives of the MAC subheader.
We would like to introduce F1 and F2 two new fields to indicate different alternatives in the various MAC subheader cases so that the MAC subheader can support successRAR w/ or w/o RRC message cases.
E: The Extension field is a flag indicating if the MAC subPDU including this MAC subheader is the last MAC subPDU or not in the MAC PDU. The E field is set to "1" to indicate at least another MAC subPDU follows. The E field is set to "0" to indicate that the MAC subPDU including this MAC subheader is the last MAC subPDU in the MAC PDU.
T: The Type field is a flag indicating whether the MAC subheader contains a Random Access Preamble ID or not. The T field is set to "1" to indicate the presence of a Random Access Preamble ID field in the subheader (RAPID); The T field is set to "0" to indicate that Random Access Preamble ID field is not present.
F1: The F1 field indicates whether the MAC subheader contains a Backoff Indicator field. The F1 field is set to "1" to indicate the presence of Backoff Indicator field in the subheader. The F1 field is set to "0" to indicate Backoff Indicator field is not present
F2: The F2 field indicates whether the MAC subheader contains a Length field in the second and third octet for the successRAR w/ RRC message cases. If F1 field is "1", then F2 field can be ignored.
BI: The Backoff Indicator field identifies the overload condition in the cell. The size of the BI field is 4 bits; The definition of BI field can be the same as those in Rel-15 msg2 RAR. The definition of BI field is the same as the existing Rel-15 MAC subheader.

MAC subheader for fallbackRAR (or with RAPID only)  


Figure 5 MAC subheader with RAPID
RAPID: The Random Access Preamble Identifier field identifies the transmitted Random Access Preamble. The size of the RAPID field is 6 bits. If the RAPID in the MAC subheader of a MAC subPDU corresponds to one of the Random Access Preambles configured for SI request, fallbackRAR is not included in the MAC subPDU. The definition of RAPID field is the same as the existing Rel-15 MAC subheader.
The T field is set to "1" to indicate the presence of RAPID in the MAC subheader.

MAC subheader for successRAR w/o RRC message


Figure 6 MAC subheader for successRAR w/o RRC message
The F1 field is set to "0" in this case to indicate Backoff Indicator field is not present.
The F2 field is set to "0" in this case to indicate Length field is not present.
The T field is set to "0" to indicate the RAPID field is not present.

MAC subheader for successRAR w/ RRC message


Figure 7 MAC subheader for successRAR w/ RRC message
L: The Length field indicates the length of the corresponding successRAR w/ RRC message in bytes. It is a 16-bit L field.
The F1 field is set to "0" in this case to indicate Backoff Indicator field is not present
The F2 field is set to "1" in this case to indicate Length field is present
The T field is set to "0" to indicate the RAPID field is not present.

Proposal: RAN2 adopts RAR format and MAC subheader above.
Conclusion
We’d like to recommend RAN2 to discuss and adopt the following proposal:
Proposal: RAN2 adopts RAR format and MAC subheader above.
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