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1	Introduction
The following agreements were reached at RAN2#98 meeting w.r.t. MAC PDU:

Agreements
1.	The E field is not present in NR MAC sub-header.
2.	F2 fields are not present in NR MAC sub-header.
3. 	Variable L fields size with two values will be supported.  The F field is included.  Size is FFS 
4.	The size of LCID field is 6 bits
5.	The L field is not present for the fixed-size MAC CE
6.	The L field is present for variable-size MAC CE
7. 	The L field is present for every MAC SDU. FFS if no L field is present for padding 

In this contribution, the FFS points are discussed as well as some further details about the MAC PDU design.
2	Discussion
2.1	LCID space for MAC SDUs and MAC CEs
It was discussed previously whether LCID space should be separated for MAC SDUs and MAC CEs. For instance, it was proposed to add D/C bit similarly to RLC and PDCP header formats to differentiate the data (MAC SDU) or control (MAC CE) quickly in the Rx MAC [1]. Given that it was agreed the L field is not present for the fixed-size MAC CE, the Rx MAC needs to read the LCID field of the MAC CE sub-header to determine the MAC sub-header type (i.e., with or without L field). Hence, the introduction of D/C field in the sub-header has only the use of separating the LCID space evenly for data and control.
Now that the NR LCID space was increased with 1 bit compared to LTE LCID space, we have 64 separate LCID values. It is hard to foresee that number of Logical Channels would need to be supported even by the NR system which implies the rest of the ‘data’ LCID space left would not be used in practice. By applying the same LCID space for data and control, the LCID space does not need to be evenly divided between the data and control but new values can be flexibly allocated depending on the need in the future. If further values are needed at some point, further LCID space extension can be considered.
Proposal 1: Common LCID space is applied for logical channels and MAC CEs.
2.2	Logical channels multiplexing
The agreed MAC multiplexing function is described as follows [2]:
Multiplexing/demultiplexing of MAC SDUs belonging to one or different logical channels into/from transport blocks (TB) delivered to/from the physical layer on transport channels.
This is equal behaviour to LTE MAC [2] where multiplexing of multiple MAC SDUs belonging to one logical channel could happen, e.g., when RLC PDU is re-transmitted and there are still room in the TB to accommodate new data from the same logical channel in which case a new RLC PDU is created for that data. However, as LTE RLC concatenates the RLC SDUs, in practice there should be not too many MAC SDUs from a single logical channel – at most two could be a practical assumption. Hence, it is not limited how the multiplexing of MAC SDUs belonging to one or different logical channels into TB is done, for instance, it is not mandated to multiplex MAC SDUs from one logical channel consecutively into the TB.
Given that the NR RLC does not concatenate RLC SDUs, NR MAC will need to multiplex much higher number of MAC SDUs from one logical channel compared to LTE MAC. Considering the receiver side processing, it would be the most beneficial to receive the MAC SDUs belonging to one logical channel consecutively inside a TB. On the other hand, it does not seem to bring any notable benefits for the transmitter allowing to interleave MAC SDUs of one logical channel between the SDUs of other logical channels. This would also follow the principle agreed for MAC CEs, i.e., to group them together.
Proposal 2: MAC SDUs belonging to one logical channel are multiplexed consecutively into a MAC PDU.
2.3	Length fields for MAC SDUs
LTE MAC supports 3 Length field sizes: 7, 15, and 16 bits [3]; the size of the Length field is dynamically indicated in the corresponding SDU/CE’s subheader by the F2 and F fields (F2 indicates if 16 bits L field follows, F differentiates the 7 and 15 bits L fields). As agreed for NR, only the F field will be encoded for the MAC PDU since only two L field sizes will be supported.
Unlike in [4], we consider the 6 bits Length field insufficient for the shorter L field size, this is not able to accommodate even the smallest packets in IPv6 network. Hence, the short Length field size should be at least 7 bits. 
For the longer size, 15 and 16 bits could be considered. In LTE, L field size depends on the largest TBS with concatenation at RLC, hence 16 bits was introduced in later releases when the peak date rate was increased. However, as NR RLC does not support concatenation, L field size depends only on the PDCP/RLC PDU size – not the peak data rate/TBS. The introduction of 16 bits Length field becomes questionable – this is basically subject to the FFS on support of Super Jumbo frames in NR in which case it would also be optionally supported by the UE. Thus, the 15 bits Length field seems to suffice for absolute most of the scenarios. The introduction of 16 bits L field could be left FFS for later releases or even rely on RRC configuration without dynamic indication in MAC or the RLC segmentation in case 15 bits L field could not accommodate the higher layer packet size.
Proposal 3: NR MAC supports a short (7 bits) and a long (15 bits) Length field sizes.
2.4	MAC padding
When padding is enforced by lack of enough data to be multiplexed into the TB, it should be placed in the end of the MAC PDU, i.e., after all MAC CEs (if any) and MAC SDUs (if any). It is identified by a subheader with LCID reserved for padding without encoding a Length field.
Proposal 4: MAC padding occurs in the end of the MAC PDU; zero or more padding bytes are allowed.
Proposal 5: The occurrence of padding in a MAC PDU is indicated by a padding subheader of 1 byte length including the LCID reserved for padding; no length field is encoded.
3	Conclusions
In this contribution further encoding details were proposed on the unresolved issues wrt. MAC PDU format and the following was proposed:
Proposal 1: Common LCID space is applied for logical channels and MAC CEs.
Proposal 2: MAC SDUs belonging to one logical channel are multiplexed consecutively into a MAC PDU.
Proposal 3: NR MAC supports a short (7 bits) and a long (15 bits) Length field sizes.
Proposal 4: MAC padding occurs in the end of the MAC PDU; zero or more padding bytes are allowed.
Proposal 5: The occurrence of padding in a MAC PDU is indicated by a padding subheader of 1 byte length including the LCID reserved for padding; no length field is encoded.
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