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1. Introduction
The following agreements have been agreed in RAN2 NR Ad Hoc [1]:
Agreements

1
MAC sub-headers are interleaved with MAC SDUs.

Agreements

1
As in LTE the UEs shall not send padding if there is data available and the remaining TB size is greater than X bytes (actual number can be discussed later when header sizes are known. In LTE X = 7 bytes)

2
MAC CEs are not placed in the middle of the MAC PDU but at the beginning or at the end (placement can be decided later)

3
Working assumption on no RLC concatenation taken at RAN2#96 is confirmed (i.e. concatenation of RLC PDUs is performed in MAC)

The intention of this contribution is to share some more views on the location of MAC control element.
2. Consideration on the location of MAC CE
MAC control element in uplink
In LTE, the following MAC control elements are supported in the uplink:
· Buffer Status Report
· Power Headroom Report

· Data Volume and Power Headroom Reporting

For the buffer status report (BSR), the BSR procedure is used to provide the serving eNB with information about the amount of data available for transmission in the UL buffers associated with the MAC entity. And the definition of data available given in RLC can be found as follow:
---------------------------------------------------- From 36.322-------------------------------------------------
4.5
Data available for transmission

For the purpose of MAC buffer status reporting, the UE shall consider the following as data available for transmission in the RLC layer:

-
RLC SDUs, or segments thereof, that have not yet been included in an RLC data PDU;

-
RLC data PDUs, or portions thereof, that are pending for retransmission (RLC AM).

In addition, if a STATUS PDU has been triggered and t-StatusProhibit is not running or has expired, the UE shall estimate the size of the STATUS PDU that will be transmitted in the next transmission opportunity, and consider this as data available for transmission in the RLC layer.

---------------------------------------------------- From 36.322-------------------------------------------------
Based on the definition above, it can be observed that the BSR will be impacted by the data volume transmitted in the MAC PDU, in which the BSR will be included. Therefore, the BSR can not be pre-generated before the grant has been received from low layer. In order to enable the earlier forword of MAC PDU to PHY in a pease by pease way, the BSR should be placed at the tail of the MAC PDU.
Proposal 1: The BSR should be allowed to be placed at the tail of the MAC PDU.
For the power headroom Report (PHR), the performance requirement for PHR captured in 36.133 can be found as follow:
----------------------------------------------- From 36.133 start ---------------------------------------------------
9.1.8.1
Period

The reported power headroom shall be estimated over 1 subframe.

When extendedPHR is not configured [17], the Type 1 power headroom shall be estimated for the primary serving cell as defined in clause 5.1.1.2 in TS 36.213 [3].
When extendedPHR is configured [17], the Type 1 and Type 2 power headroom shall be estimated for each activated serving cell with configured uplink as defined in clause 5.1.1.2 in TS 36.213 [3].
9.1.8.2
Reporting Delay

The power headroom reporting delay is defined as the time between the beginning of the power headroom reference period and the time when the UE starts transmitting the power headroom over the radio interface. The reporting delay of the power headroom shall be 0 ms, which is applicable for all configured triggering mechanisms for power headroom reporting.
----------------------------------------------- From 36.133 start ---------------------------------------------------
Based on the performance required above, it can be observed that the “Reporting Delay” for PHR is 0ms, which means the PHR reported in subframe n should be calculated based on the power consumption in subframe n-1. If the same performance requirement is adopted by NR (i.e. Reporting Delay is 0ms), the PHR can not be pre-genenrated. In NR, in order to accelarate the L2 processing and reserve more time for the physical layer operation, the MAC PDU is allowed to be delivered to PHY in a piece by piece way. Considering the processing delay for the generation of the PHR, place the PHR at the head of MAC PDU may cause some extra delay in the L2 operation. So, we give our proposal as follow:
Proposal 2: The PHR should be allowed to be placed at the tail of the MAC PDU.
For the Data Volume and Power Headroom Reporting (DPR), although the DPR has similar challenge as BSR and PHR, considering the DPR can only be transmitted in CCCH and the size of data packet carried in CCCH is quite limited, we think processing delay for DPR is accepateable and the DPR can be placed at the head of MAC PDU.
Proposal 3: The DPR should be placed at the head of MAC PDU.
MAC control element in downlink
In LTE, the following MAC control elements are supported:
· C-RNTI MAC Control Element

· UE Contention Resolution Identity MAC Control Element

· Timing Advance Command MAC Control Element

· MCH Scheduling Information MAC Control Element
· DRX Command MAC Control Element

· Activation/Deactivation MAC Control Elements

· Long DRX Command MAC Control Element
For the downlink MAC CE, it can be observed that almost all of the downlink MAC CEs can be pre-generated before the subframe in which the MAC CE is exptected to be transmitted. In addition, place the MAC CE at the tail of MAC PDU may lead to some chanllenge on the processing time on the UE side. For example, if one MAC CE is received in subframe n, and according to the specs, the MAC CE should take effect in subframe n+1. In this case, if the MAC CE is placed at the tail of MAC PDU, then it will lead to a considerable chanllenge for the UE to understand the MAC CE and take it into effect in time. Based on the views above, it is proposed that:
Proposal 4: It should be considered as baseline that the downlink MAC CE should be placed at the head of MAC PDU.
3. Conclusion

RAN2 is kindly asked to discuss and adopt the following observations and proposals:

MAC control element in uplink
Proposal 1: The BSR should be allowed to be placed at the tail of the MAC PDU.
Proposal 2: The PHR should be allowed to be placed at the tail of the MAC PDU.
Proposal 3: The DPR should be placed at the head of MAC PDU.
MAC control element in downlink
Proposal 4: It should be considered as baseline that the downlink MAC CE should be placed at the head of MAC PDU.
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