Page 1
3GPP TSG RAN WG2 #107		                                                                         R2-1910379
Prague, Czech, 25– 30th August, 2019

Source: 	Intel Corporation
Title:	MsgB format design when CCCH message is included in MsgA
Agenda item:	11.13.4
Document for:	Discussion and Decision
[bookmark: _Ref506539118]Introduction
In the last meeting, RAN2 agreed to the following where MsgA contains the CCCH SDU:
· 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: 
· SuccessRAR 
· FallbackRAR
· 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.
· Contention resolution ID
· C-RNTI
· TA command

In this contribution, the following points are further discussed:
· Multiplexing of multiple SuccessRARs and FallbackRARs
· Details MsgB format for responding to MsgA containing CCCH SDU.
· UE behaviour for MsgB reception in response to MsgA containing CCCH SDU 
Multiplexing of multiple SuccessRARs and FallbackRARs
In the last RAN2 meeting, RAN2 was unable to conclude whether SuccessRAR which contains RRC message can be MAC multiplexed in 1 MAC PDU with the other SuccessRAR(s) with or without RRC message as captured in the FFS below:  
· 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. 

The main concern is that the MAC PDU may be too big if the successRAR contains also the optional DL RRC message. The possible RRC message sizes are the following:
	Event
	RA triggers
	MsgB payload contents
	Max Size

	1
	Initial access from RRC_IDLE;
	RRCSetup
	Can be quite big (e.g. >25 octets), as it might need to provide the L1 configuration

	2
	Transition from RRC_INACTIVE;
	RRCResume
	Can be quite big (e.g. >25 octets), as it might need to provide the L1 configuration

	3
	RRC Connection Re-establishment procedure;
	RRCReestablishment
	32bits (4-octet)


 
Observation#1: Based on the above analysis, at least for the case of RRC Connection Re-establishment, it is possible to multiplex the SuccessRAR containing RRC message with other successRARs, as the RRC message is relatively small.
For the other DL RRC messages, it mainly depends on how much of the L1 default configuration (in the resume case also delta configuration) is used in the L1 configuration and how many serving cell is configured.
It is hence proposed to allow it as a network implementation to multiplex SuccessRAR containing RRC message of multiple UEs in MAC PDU (i.e. the specification should support such multiplexing).
Proposal#1: Multiplex SuccessRAR containing RRC message of a multiple UEs in a MAC PDU should be supported by the specification.
Also from the agreement, it is unclear whether SuccessRAR and FallbackRAR can be multiplexed in a MAC PDU as previous agreement included an ‘or’:
For CCCH, for success or fallback RAR MsgB can multiplex messages for multiple UEs.  
Some companies proposed in the last meeting that UE monitors 2 RNTIs one for the fallback and the other one for the successRAR for the case the MsgA includes the CCCH SDU. In our view, it should be possible to multiplex fallbackRAR and SuccessRAR which may include RRC message in a MAC PDU using one RNTI, as long as the network is able to do so for the MCS and the TBS signaled for the DL assignment in the DL DCI corresponding to the RNTI.
Proposal#2: Multiplex of fallbackRAR and SucessRAR optionally containing RRC message in a MAC PDU should be supported. 
MsgB design for the CCCH case
It is agreed in the last meeting that the SuccessRAR for the CCCH case contains the following information:
· The following fields can be included in the successRAR when CCCH message is included in msgA.
· Contention resolution ID
· C-RNTI
· TA command
RAN2 also discussed on whether UL grant and RAPID are required for the successRAR when CCCH message is included in MsgA. However, RAN2 was not able to conclude on their needs. In our companion paper [1], it is proposed that if a UE is able to receive the MsgB containing successRAR corresponding to the RAPID transmitted in MsgA, UE sends its positive feedback via the UL grant (which was provided within MsgB). Also RAPID is needed to allow for collision detection as well as easy parsing by the UE.
Observation#2: UL grant and RAPID are needed for the SuccessRAR when CCCH message is included in MsgA for UE to provide feedback on the successful reception of MsgB and quick parsing of MsgB by the UE, respectively.
If Proposal#1 and #2 are agreed, there are several ways of multiplexing the BI, fallbackRAR and SuccessRAR (with and without RRC message for the case CCCH SDU is included in MsgA):
Approach A) Use the RAPID to link the legacy RAR and the DL payload
In this approach, the existing RAR PDU is extended to also handle MAC SDU from CCCH/DTCH/DCCH by allowing subheader of the same RAPID#2 to be sent. In order to allow the UE to know whether it is a MAC RAR or MAC SDU, the leftmost subPDU of a RAPID always contains the MAC RAR while the subsequent subPDUs of the same RAPID contains the subheader of MAC SDU and its MAC SDU.  There can be more than 2 MAC subPDUs with the same RAPID subheader (e.g. one for RAR, one for contentionResolutionID MAC CE and another for MAC SDU etc.).  An example of such MAC PDU is as follow:



Figure 1: Use the RAPID to link the legacy RAR and the DL payload
To differentiate the successRAR from the fallbackRAR, an indication can be included in the existing legacy RAR format using the R-bit.
Approach B) Introduce RAR indicating the number of MAC subPDUs
In this approach, only one RAR subheader is present for one UE, while MAC RAR is followed by MAC subPDUs containing MAC subheader as well as MAC SDU or MAC CE. MAC RAR contains a field to indicate the boundary of the MAC subPDUs corresponding to the RAR subheader. For example, a field N can be used to indicate the number of subsequent MAC subPDUs belonging to the same UE. The example of using field N in the MAC RAR is shown below. In the example below, the UE Contention Resolution ID is also included in the RAR to save on an addition MAC subheader. The R-bit in the new RAR format indicate whether it is a fallbackRAR or SuccessRAR.


Figure 2: SuccessRAR format for contention resolution and for indicating subsequent MAC subPDU belonging to the same UE
An example of the MAC PDU format is shown below. MAC subPDU 3, MAC subPDU 4 and MAC subPDU 5 are addressed to the same UE. In MAC RAR of MAC subPDU 3, suppose field N as described above is used, then N is set to 2 in this example. UEs parsing MAC PDU can know that after MAC subPDU 4 and MAC subPDU 5, the next header format is RAR subheader with fields E/T/RAPID, as in MAC sub PDU 6.


Figure 3: New RAR PDU allowing BI, FallbackRAR, SuccessRAR with or without further MAC subPDUs (containing RRC message)
Approach B has lower signaling overhead than Approach A as it does not need to provide the RAR subheader for the subsequent MAC subPDUs.  On the other hand, Approach A can reuse the existing RAR format used in 4-step RACH for the 2-step RACH, with a new format to include the optional DL RRC message or the Contention Resolution ID. However, we have a slight preference to propose Approach B due to its reduced need of further subheader.
Proposal#3: Define a SuccessRAR format that include the contention resolution ID and also indicates the number of subsequent MAC subPDUs corresponding to the same RAPID/UE to optionally include DL RRC message (as shown in exemplary Figures 2). The new RAR PDU is as shown in Figure 3.
Conclusions
In this contribution, we discussed the MsgB design and summarize the proposals as follows:
Proposal#1: Multiplex SuccessRAR containing RRC message of a multiple UEs in a MAC PDU should be supported by the specification.
Proposal#2: Multiplex of fallbackRAR and SucessRAR optionally containing RRC message in a MAC PDU should be supported. 
Observation#2: UL grant and RAPID are needed for the SuccessRAR when CCCH message is included in MsgA for UE to provide feedback on the successful reception of MsgB and quick parsing of MsgB by the UE, respectively.
[bookmark: _GoBack]Proposal#3: Define a SuccessRAR format that include the contention resolution ID and also indicates the number of subsequent MAC subPDUs corresponding to the same RAPID/UE to optionally include DL RRC message (as shown in exemplary Figures 2). The new RAR PDU is as shown in Figure 3.
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