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1   Introduction
In RAN2#102 meeting, the following agreements were reached [1] and related enhancements have been made in the latest TS 38.321 [2] to reduce the subheader size of CCCH SDU in MSG3.
	· Confirm that there is at least one solution that seems acceptable to reduce the header size by 1 octet and that we will do this enhancement. 


However, the enhancements were made without considering the reply LS from RAN1 [3] which informs RAN1 conclusions on the grant size for MSG3 in NR as follows, and this makes the handling of CCCH SDU subheader still have some problems that need to be further addressed. 
	RAN1 thanks RAN2 for the liaison statement “Reply LS on MSG3 size for NR” in R1-1805814(R2-1806508). RAN1 discussed the MSG3 size and came to the following conclusion: 

· From RAN1 perspective, both 56 bits and 72 bits MSG3 payload sizes can be supported in NR. RAN1 leaves it up to RAN2 to decide whether or not it is necessary to support both sizes.


In this contribution, therefore, we will analyse the remaining issues on when to use one-octet subheader for the CCCH SDU, and provide corresponding solutions based on the reply LS from RAN1. 
2   Discussion
In the latest TS 38.321 [2], the related descriptions for the handling of MAC subheader for CCCH SDU are as follows:

	6.1.2
MAC PDU (DL-SCH and UL-SCH except transparent MAC and Random Access Response)
A MAC PDU consists of one or more MAC subPDUs. Each MAC subPDU consists of one of the following:

-
A MAC subheader only (including padding);

-
A MAC subheader and a MAC SDU;

-
A MAC subheader and a MAC CE;

-
A MAC subheader and padding.

The MAC SDUs are of variable sizes.

Each MAC subheader corresponds to either a MAC SDU, a MAC CE, or padding.

A MAC subheader except for fixed sized MAC CE, padding, and a MAC SDU of CCCH of size 48 bits consists of the four header fields R/F/LCID/L. A MAC subheader for fixed sized MAC CE, padding, and a MAC SDU of CCCH of size 48 bits consists of the two header fields R/LCID

	Table 6.2.1-2 Values of LCID for UL-SCH

Index

LCID values

000000

CCCH of size other than 48 bits
000001–100000

Identity of the logical channel

100001
CCCH of size 48 bits
100010–110100
Reserved

110101
Recommended bit rate query
110110
Multiple Entry PHR (four octet Ci)
110111

Configured Grant Confirmation

111000

Multiple Entry PHR (one octet Ci)
111001

Single Entry PHR

111010

C-RNTI

111011

Short Truncated BSR

111100

Long Truncated BSR

111101

Short BSR

111110

Long BSR

111111

Padding




It can be seen that according to [2], the MAC subheader for CCCH SDU with the size of 48 bits contains no L field, whereas CCCH SDU with size other than 48 bits contains L field in its subheader. Obviously this value of 48 bits is determined under the assumption that RAN1 is only able to provide a minimum grant size of 56 bits for MSG3, because in this case, the CCCH SDU is assumed to be 48 bits and the addition of 8 bits subheader can just ensure the final MAC PDU to fit into the minimum MSG3 grant size, i.e. 56 bits.
Observation 1: The handling of CCCH SDU subheader in the current TS 38.321, i.e. no L field for 48-bit CCCH SDU only, is based on the assumption that NR can only support the minimum grant size of 56 bits for MSG3. 
However, as per the reply LS from RAN1 in [3], both 56 bits and 72 bits MSG3 payload sizes can be supported in NR, which means at least from coverage perspective, both 56 bits and 72 bits are acceptable as the minimum grant size for MSG3. On the other hand, as per the latest TS 38.331 [4], whether the cell supports 72 bits or 56 bits as the minimum grant size for MSG3 depends on the system information broadcast by the gNB (i.e. whether "useFullResumeID" is signalled or not ). 

Observation 2: From RAN1 and RAN2 perspective, both 56 bits and 72 bits can be supported as the minimum grant sizes for MSG3 in NR.
Then, here comes to the problem: for a cell where 72-bit minimum grant size is allowed, a UE is likely to transmit a CCCH SDU with the size of 64 bits (i.e. RRCResumeRequest message with full resume ID [4]); however, as per the current TS 38.321 [2] where the one-byte subheader can be added only for the 48-bit CCCH SDU, the subheader for the CCCH SDU of 64 bits still need to contain L field, so that the 72-bit grant for MSG3 cannot accommodate such a CCCH SDU of 64 bits. This makes the CCCH SDU of 64 bits unable to be transmitted in MSG3 in a cell allowing 72-bit minimum grant size for MSG3. 
Observation 3: As per the current TS 38.321, the CCCH SDU of 64 bits (i.e. RRCResumeRequest message with full resume ID) is not able to be transmitted in MSG3 in a cell allowing 72-bit minimum grant size for MSG3, as it cannot be accommodated in the 72-bit grant with L field having to be contained in its subheader. 
To solve the above problem in Observation 3, the size for CCCH subheader determination should depend on the minimum grant size for MSG3 that can be actually supported by the gNB, instead of relying on a fixed value as in the current specification. Particularly, if 56 bits are supported as the minimum grant size for MSG3, the MAC subheader of the CCCH SDU of 48 bits contains no L field; else, if 72 bits are supported as the minimum grant size for MSG3, the MAC subheader of CCCH SDU of 64 bits contains no L field.
Proposal 1: If 56 bits are supported as the minimum grant size for MSG3, the MAC subheader of CCCH SDU of 48 bits contains no L field; else, if 72 bits are supported as the minimum grant size for MSG3, the MAC subheader of CCCH SDU of 64 bits contains no L field.
3   Conclusion

By discussing the MAC subheader for CCCH SDU, we have the following proposal:
Observation 1: The handling of CCCH SDU subheader in the current TS 38.321, i.e. no L field for 48-bit CCCH SDU only, is based on the assumption that NR can only support the minimum grant size of 56 bits for MSG3. 

Observation 2: From RAN1 and RAN2 perspective, both 56 bits and 72 bits can be supported as the minimum grant sizes for MSG3 in NR.
Observation 3: As per the current TS 38.321, the CCCH SDU of 64 bits (i.e. RRCResumeRequest message with full resume ID) is not able to be transmitted in MSG3 in a cell allowing 72-bit minimum grant size for MSG3, as it cannot be accommodated in the 72-bit grant with L field having to be contained in its subheader. 
Proposal 1: If 56 bits are supported as the minimum grant size for MSG3, the MAC subheader of CCCH SDU of 48 bits contains no L field; else, if 72 bits are supported as the minimum grant size for MSG3, the MAC subheader of CCCH SDU of 64 bits contains no L field.
The companion CR of this contribution can be found in [5].
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