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Introduction
Previous RAN2 meetings mainly focused on the MAC sub-header placement with respect to their corresponding MAC SDUs. However, we haven’t got to a common understanding on the basic MAC sub-header fields yet. In this contribution, we will analyze the necessity, usage, and length of the basic MAC sub-header fields based on LTE MAC PDU format. The basic MAC sub-header fields should be the basic elements for the detail MAC PDU design.
Discussion
The MAC sub-headers in LTE are shown as below. We will discuss the MAC sub-header fields in NR based on LTE fields.
	

Figure 6.1.2-1: R/F2/E/LCID/F/L MAC subheader



Figure 6.1.2-1a: R/F2/E/LCID/L MAC subheader


Figure 6.1.2-2: R/F2/E/LCID MAC subheader



1. LCID
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]LCID is used to identify the logical channel instance of the MAC SDU or the type of MAC CE. In LTE, the size of LCID field is 5 bits. In DL, the first 11 values are used for the logical channel identities of MAC SDUs; the last 11 values are used for MAC CE identities; and the middle 10 values are reserved. In UL, the first 13 values are used for the logical channel identities of MAC SDUs; the last 12 values are used for MAC CE identities; and the middle 7 values are reserved. In LTE, there are abundant values of LCID.
In NR, it is reasonable to reuse LCID for MAC SDU and MAC CE identification. However, the size and the usage of LCID should be discussed. It may be argued that because of the introduction of a variety of services and the QoS flow mapping rules, as well as duplicated bearers, the number of logical channels will be increased. Note that even in LTE, the value range of eps-BearerIdentity is 0~15 and the value range of DRB-Identity is 1~32, but the maxDRB is 11 and the value range of DRB logicalChannelIdentity is 3~10. The regulation of these value ranges are deduced by the number of possible DRBs and the number of DRBs coexisting in a UE. Actually, in current LTE operators’ network, the number of DRBs coexisting in a UE is much less than 8. In NR, we can assume the number of DRBs in the network could be larger than that in LTE, but the DRBs coexisting in a UE may not increase too much. So 5 bit LCID is enough for NR.
Proposal 1: 5 bit LCID is enough for NR.
In LTE, we use many values of LCID for MAC CEs. In NR, there should be more MAC CEs. To meet the requirement of increasing number of MAC CEs and DRBs, a possible solution is to introduce D/C bit to distinguish the LCIDs for MAC SDUs and MAC CEs. However, this solution means one more bit introduced in NR MAC sub-header and the inefficient usage of values of LCID field. So it is better to keep the rule of LTE that the values of LCID are shared between MAC SDUs and MAC CEs. Meanwhile, because of the anticipation of more MAC CEs in NR, we should use the LCID for MAC CE more prudently. One possible optimization is to use one LCID for one type of MAC CEs and identify the specific MAC CE via other field. For example, we could use one LCID for Short BSR, Truncated BSR and Long BSR, and use current redundent field(s) of MAC BSR CE sub-header (such as R, F2, E) for specific BSR MAC CE identification. Another optimization is to resue the LCID for different MAC CEs which could not be coexistent, such as the MAC CEs for sidelink and the MAC CEs for normal.
Proposal 2: The values of LCID could be shared between MAC SDUs and MAC CEs as in LTE.
Proposal 3: LCID can be shared by MAC CEs of the same type (e.g. BSR) where specific MAC CE is further identified from other fields in the MAC CE.

2. E
In LTE, the E field is a flag indicating if more fields are present in the MAC header or not. In NR, we agreed that “MAC subheaders are placed immediately in front of the corresponding MAC SDUs, MAC CEs, or padding.” So the cause of E field in LTE no longer exists. However, the E field could be used to indicate if the L field exists, which is useful in case the corresponding MAC SDU or variable lengh MAC CE is the last block of the MAC PDU, and no padding block is present. Note in case a padding block is inserted in the MAC PDU, it should not carry any L field, thus providing a simple and single format for the padding subheader block. With this usage of E field, at most 2 bytes could be saved and there is no more overhead for E field itself because the location of E filed exists anyway. Referring to the TB size table in L1 specification, the least TB size could be 16 bits. So the saved bytes could be useful for such data tranmission. 
Proposal 4: The L field should be absent in the last subheader in the MAC PDU.
Proposal 5: The E field is used to indicate if the L field exists.

3. L
In NR, there is no concatenation in RLC sub-layer, so the maximum size of L field in the MAC PDU should be the same as the maximum size of the SO field in the RLC PDU [1] . Based on below agreements in last meeting, even considering the super jumbo frame (65KB), the maximum size of L field is 16 bits. In LTE, the L field could be 7, 15, 16 bits. We should minimize the possible choices of the size of L field in NR.
	Agreements:
-           NR should support jumbo frame (9KB) 
-           FFS NR UE can support super jumbo frame (65KB) and is optional.


Proposal 6: The maximum size of L field is 16 bits. And we should minimize the choices of the size of L field in NR.

4. F2/F
F2 and F fields are used to indicate the size of L field in LTE, but could also serve other purposes. It is difficult to discuss these fields without the detail of whole design of the MAC PDU, which we address in our companion contribution [2] .
Besides above basic fields, some other fields are also possible according to further discussion.
Proposal 7: Besides the basic fields, other fields are not precluded.
Conclusion
In this contribution, we analyze the fields in MAC subheader as the basic elements of MAC PDU format.
Proposal 1: 5 bit LCID is enough for NR.
Proposal 2: The values of LCID could be shared between MAC SDUs and MAC CEs as in LTE.
Proposal 3: LCID can be shared by MAC CEs of the same type (e.g. BSR) where specific MAC CE is further identified from other fields in the MAC CE.
Proposal 4: The L field should be absent in the last subheader in the MAC PDU.
Proposal 5: The E field is used to indicate if the L field exists.
Proposal 6: The maximum size of L field is 16 bits. And we should minimize the choices of the size of L field in NR.
Proposal 7: Besides the basic fields, other fields are not precluded.
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