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[bookmark: _Ref481742978]Introduction
In last meeting, we agreed that:
Agreements:
-	MAC SDUs, MAC subheaders, and MAC PDU are byte aligned (i.e., multiple of 8 bits).
-	MAC subheaders are placed immediately in front of the corresponding MAC SDUs, MAC CEs, or padding.  The possibility to parse the MAC PDU from the back is not precluded.  
-	MAC CEs are grouped together 
-	UL MAC CE(s) is placed after all the MAC SDUs.  For DL the placement will be deterministic (i.e. it should not be up to the network to decide).  FFS if we have the same behaviour for both or for DL the MAC CE is placed at the front
In this contribution, we will discuss issues highlighted in yellow.
Discussion
We have decided to place the UL MAC CE(s) at the end of the MAC PDU considering the pre-construction of MAC SDU and its sub-header in the UE side.
In the gNB side, there is not MAC CE that needs to be calculated after MAC SDU construction as BSR and PHR in UL. The only reason to place the DL MAC CE(s) at the end of the MAC PDU may be a unified design of the MAC PDU format in UL and DL. However, we need to analysis the DL MAC CEs one by one before the decision. The first consideration is whether the DL MAC CE is urgent for UE.
The DL MAC CEs are analyzed in Table 1 based on LTE MAC CEs except MAC RAR which is independent in Msg2.
[bookmark: _Ref477937071]Table 1 Analysis of DL MAC CEs
	DL MAC CE
	Urgent/not urgent
	Reasons

	DRX Command MAC CE
	Not urgent
	No negative impact on both gNB side and UE side.

	Long DRX Command MAC CE
	Not urgent
	No negative impact on both gNB side and UE side.

	UE Contention Resolution Identity MAC CE
	Urgent
	The benefits of fast decoding:
· UE resolves contention quickly.
· [bookmark: OLE_LINK7][bookmark: OLE_LINK8]UE doesn’t need to deal with following data while contention failure.
· UE could retry RACH procedure immediately especially for URLLC UE. 

	TAC MAC CE
	Urgent
	UE can adjust the time alignment at the earliest time. It is more important for UEs to transmit data and feedback in short TTI duration and low latency. 

	Activation/Deactivation MAC CE
	Urgent
	GNB can schedule transmission in the activated CCs immediately. And UE can prepare UL transmission after parse activation/deactivation MAC CE timely.



According to above observations, because the DL MAC CEs are command signaling from gNB to UE, most of them need to be parsed by UE at the first time.
Proposal 1: UE should be able to decode MAC CEs before MAC SDUs.

There are basically two options to satisfy the above proposal: DL MAC CEs are in front of the MAC PDU or at the end, but with some additional means to access them quickly.
Option 1: DL MAC CEs in front of the MAC PDU
The option 1 matches above analysis that UE should parse DL MAC CE at the first time. However, the DL MAC PDU format should be different to the UL MAC PDU format in which the MAC CE(s) is placed at the end of the MAC PDU.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Since the UL and DL are different directions and the behaviors of reception and transmission in one node (gNB or UE) are independent, the difference of MAC PDU formats in DL and UL has no impact on the implementation of equipments. Considering the sidelink communication, there is no UL or DL for SL-SCH. Meanwhile, there is no MAC CE in SL-SCH and we don’t see the need in NR now.
Observation 1: The difference of MAC PDU formats in DL and UL is not a big issue in practice.
Option 2: MAC CEs at the end with parsing from the back
There are some solutions as listed in [2] and [3] :
1) MAC CE indication in the beginning of MAC PDU and receiver parses MAC PDU from both sides if necessary
Regarding the MAC CE indication in the beginning of MAC PDU, besides the consideration of overhead, the transmitter needs to know whether MAC CE exists before the MAC PDU assembly. It may be impossible for some MAC CE, e.g. padding BSR. Therefore, the transmitter needs to wait until it knows at least one MAC CE will be inserted at the end of the PDU before it can start forwarding the PDU to PHY. This defeats one of the purposes of having removed concatenation from RLC in NR.

2) MAC CE indication at the end of the MAC PDU
In this option, the receiver needs to parse from the both sides always. . It increases the complexity of the receiver side which must have this capability. There are diverse UEs in NR. Some UEs, especially the low cost UEs such as sensors, don’t need such optimization without obvious benefit.
3) MAC sub-header behind the payload and receiver parses MAC PDU from the back
This option is now precluded considering the agreement that “MAC subheaders are placed immediately in front of the corresponding MAC SDUs, MAC CEs, or padding” reported in Section 1 from the last meeting.
Observation 2: All solutions of option 2 introduce some complexity without obvious benefit.

Proposal 2: DL MAC CEs should be placed at the beginning of the MAC PDU.
Conclusion
In this contribution, we analyze the placement of DL MAC CEs and give below proposals.
The placement of DL MAC CEs: 
Proposal 1: UE should be able to decode MAC CEs before MAC SDUs.
Proposal 2: DL MAC CEs should be placed at the beginning of the MAC PDU.
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