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1   Introduction
Some agreements of MAC PDU format have been achieved at RAN2 97bis meeting:
-	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.
The motivation of this paper is to further discuss the location of MAC control element and share our views to have a common design for DL/UL MAC PDU format.
2   Discussion
In LTE, the MAC CE(s) are supported as illustrated in table 1. In RAN2 97bis meeting, the UL MAC CE location is agreed at the end of the MAC PDU. However, the DL MAC PDU format still hasn’t decided yet with following two options:
1. Option1: all MAC CE(s) are placed at the end of the MAC PDU.
1. Option2: UL MAC CE(s) is place in the end and DL MAC CE(s) is placed after all the MAC SDUs.
Table 1 MAC CEs in LTE
	UL MAC CE
	DL MAC CE

	Extended Power Headroom Report
	Long DRX Command

	Power Headroom Report
	Activation/Deactivation

	C-RNTI
	UE Contention Resolution Identity

	Truncated BSR
	Timing Advance Command

	Short BSR
	DRX Command

	Long BSR
	Padding



In LTE, only one common MAC PDU format has been specified for both DL and UL. However, some companies think that in NR putting DL MAC CEs at the beginning of the MAC PDU may have the benefit to process and decode the DL MAC CE earlier than DL SDUs. In order to see whether there is any DL MAC CE(s) are urgent to be processed, the DL MAC CEs timing requirements are analyzed below in table 2.
Table 2 Down link MAC CEs Timing requirements
	DL MAC CE
	UE behavior
	Urgent or not

	Long DRX Command
	[36.321]
-	if a DRX Command MAC control element or a Long DRX Command MAC control element is received:
-	stop onDurationTimer;
-	stop drx-InactivityTimer.
-	if drx-InactivityTimer expires or a DRX Command MAC control element is received in this subframe:
-	if the Short DRX cycle is configured:
-	start or restart drxShortCycleTimer;
-	use the Short DRX Cycle.
-	else:
-	use the Long DRX cycle. [36.321]
	Not urgent. The benefit in terms of power saving for the UE going to DRX a little bit earlier is very trivial.

	SCell Activation/Deactivation
	[36.321] The UE shall for each TTI and for each configured SCell:
-	if the UE receives an Activation/Deactivation MAC control element in this TTI activating the SCell, the UE shall in the TTI according to the timing defined in [2]:
-	activate the SCell; i.e. apply normal SCell operation
[36.213]When a UE receives an activation or deactivation command for a secondary cell in subframe n, the corresponding actions in shall apply no later than subframe n+8.

	No, in LTE the timing requirement is no later than subframe n+8. Compared to the time of SCell activation, the time for decoding DL MAC PDU is quite trivial. The benefits in terms of throughput for this early decoding of the MAC CE is difficult to be seen.

	UE Contention Resolution Identity
	[36.321] Message transmitted on UL-SCH containing a C-RNTI MAC CE or CCCH SDU, submitted from upper layer and associated with the UE Contention Resolution Identity (msg4), as part of a random access procedure. 
	No, UE contention resolution Identity is used for contention based random aceess, which usually does not require low latency. Furthermore, the decoding time of this MAC CE is trival compared to the overall random access time.

	Timing Advance Command
	[36.321]
-	when a Timing Advance Command MAC control element is received:
-	apply the Timing Advance Command for the indicated TAG;
-	start or restart the timeAlignmentTimer associated with the indicated TAG. 
	No, this is used to adjust the TA, and the network can flexibly control the timing for this adjustment. 

	DRX Command
	Enter Long or short DRX cycle
	No, this DRX command is usually sent to the UE alone, i.e. the UE has no DL data for scheduling.



Based on the analysis in the table above, it cannot be seen of the benefits for placing DL MAC CEs before DL SDUs. Furthermore, it should be noticed that some DL SDUs such as URLLC data have more stringent latency requirement. It is beneficial to put these URLLC SDUs placed before any those DL MAC CEs.
Observation 1: Downlink MAC CEs are usually not urgent and do not require low latency, and some DL SDUs such as URLLC data may have more stringent latency requirement than DL MAC CEs.
Someone may argue that in future there could be some MAC CEs which have stringent latency requirements. However, we think that even if there is such a case in future, the gNB can schedule DL MAC CE in a DL MAC PDU separately before scheduling DL SDUs.
Observation 2: Even if there is a case in future that some MAC CEs require stringent latency, it is up to gNB implementation to schedule the DL MAC CE in a MAC PDU separately before scheduling DL SDUs.
Therefore, for DL MAC PDU format, we prefer to place MAC CEs after all DL SDUs, i.e. a common MAC PDU format for both UL and DL is used for NR.
Proposal 1: The common MAC PDU format is applied for UL and DL, i.e. in DL MAC PDU format, the MAC CE is placed after all MAC SDUs.
3   Proposal
In this document, we proposed that: 
Observation 1: Downlink MAC CEs are usually not urgent and do not require low latency, and some DL SDUs such as URLLC data may have more stringent latency requirement than DL MAC CEs.
Observation 2: Even if there is a case in future that some MAC CEs require stringent latency, it is up to gNB implementation to schedule the DL MAC CE in a MAC PDU separately before scheduling DL SDUs.
Proposal 1: The common MAC PDU format is applied for UL and DL, i.e. in DL MAC PDU format, the MAC CE is placed after all MAC SDUs.
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