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1 Introduction
In this contribution, we consider the MAC PDU format based on LCP (Logical Channel Prioritization) with the NR MAC characteristics of pre-construction and paralleling processing. Because there is no concatenation for RLC PDUs, each subheader consisting of the fields R/F2/E/LCID/(L) is interleaved with the corresponding MAC SDU during the MAC PDU pre-construction. However, we observe that within one MAC PDU, the consecutive MAC SDUs belonging to the same logical channel are grouped to at most two groups based on LCP similar to LTE. The duplicate LCID information is redundant especially in the same group of MAC SDUs, and it wastes the radio resource especially when a lot of MAC SDUs (e.g., small data) are in a MAC PDU. Thereofre, we propose that RAN2 should consider the MAC sub-header enhancements on LCID simplification. 
2 Discussion
2.1 LTE MAC
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Figure 1: An example of LTE MAC PDU construction at UE side
Figure 1 is an example to show how to contruct a MAC PDU based on LTE LCP at UE side. Specifically, at time Ti, some packets arrive at the LCH A, B and C buffer. The UE receives an UL grant at Tj, and starts to execute the LTE LCP to construct a MAC PDU. In this example, we assume that the values of Bj for LCH A, B, and C are 3, 2 and 3 respectively.  After LCP based on Bj, the TB may still have some space to include more MAC SDU(s) based on the prioiry of LCH.  In this example, MAC SDU (A4) is included in this MAC PDU.  After two rounds of LCH treatment, i.e., the first round is based on Bj and the second round is based on LCH priority, MAC entity constructs the final MAC PDU.  As a result, the final MAC PDU is formed by A1-A4, B1-B2, and C1-C3, with respectively MAC sub-headers in the front of the TB. Then the MAC entity delivers this MAC PDU (TB) to PHY.
2.2 NR MAC
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Figure 2: An example of NR MAC PDU construction at UE side
In NR, the pre-construction/preprocessing of MAC PDU and parallel processing between MAC and PHY have been agreed to be considered for MAC PDU format. For the pre-construction of MAC PDU, UE can pre-constrcut the subheader for each MAD SDU.  For parallel processing between MAC and PHY, MAC can deliver partial MAC PDU to PHY before LCP finizies the whole MAC PDU.  Figure 2 is an example to show how to contruct an NR MAC PDU at UE side considering the pre-construction and parallel processing.  Sepcifically, at time Ti, some packets arrive at the LCH A, B and C buffer, and the subheader for each MAC SDU is pre-construced. When the UE receives an UL grant at Tj, the multiplexing entity acquires MAC sub-header(s) and SDU(s) from each logicial channel based on LCP, and delivers the partial MAC PDU (i.e., some MAC sub-header(s) and MAC SDU(s)) to PHY layer. 
In this example, we assume that the values of Bj for LCH A, B, and C are 3, 2 and 3 respectively.  If the MAC PDU construction is based on LTE LCP (option 2.1 in Figure 2), in the first round, the MAC PDU includes A1-A3, B1-B2, C1-C3. The partial MAC PDU (e.g., A1-A3, B1-B2) may be delivered to PHY layer for parallel processing.  Then, in the second round, A4 is added to the end of the MAC PDU.  According to the above example, we observe that the consecutive MAC SDUs belonging to the same logical channel are grouped to at most two groups due to the two rounds of LCH treatment and parallel processing between MAC and PHY, e.g., A1-A3 and A4 are two groups.
Observation 1: Within one MAC PDU, the consecutive MAC SDUs belonging to the same logical channel are grouped to at most two groups based on LCP similar to LTE.
Based on LTE MAC subheader construction, LCID is needed for each MAC SDU.  The length of LCID in LTE is 5 bits but in NR, it may needs more bits due to more LCHs needed.  The same LCID ID appears in many MAC subheaders correspoinding to the MAC SDUs belonging to the same logical channel.  The duplicate LCID IDs are redundant especially in the same group of MAC SDUs.  It wastes the radio resource especially when a lot of MAC SDUs (e.g., small data) are in a MAC PDU.  One of the enhancements for the MAC subheader is that for each group there is only one LCID field, i.e., the LCID field is only in the first subheader of each group.  For example, only the MAC sub-headers of A1, B1, C1, and A4 include the LCID field as shown in Option 2.1 in Figure 2.
Proposal 1: RAN2 should consider that only one LCID field is needed in the MAC sub-header for a group of the consecutive MAC SDUs belonging to the same logical channel.
Single-shot LCP was propoased in [1].  It has only one round of LCH treatment based on the LCH prioirity.  If the MAC PDU construction is based on single-shot LCP (option 2.2 in Figure 2), the final MAC PDU is construced by the following order: A1-A5, B1-B2, and C1-C2.  Comparing with the LTE based LCP, single-shot LCP only constructs at most one group for each logical channel.

Observation 2:  Within one MAC PDU, the consecutive MAC SDUs belonging to the same logical channel are grouped to at most one group based on single-shot LCP.
Based on the proposal 1, there are only three MAC subheaders including LCID fileds in the above example in Figure 2, i.e., subheaders of of A1, B1 and C1. Thus, single-shot LCP can reduce more LCID field overhead than LTE LCP.

In addition, for one LCID field for each MAC SDU group, the pre-construction of MAC sub-headers is easier for single-shot LCP than for LTE LCP. In Figure 2, at Ti the UE pre-constructs a MAC sub-header including LCID for A1, and pre-constructs MAC sub-headers without LCID field for A2-A5.  For single-shot LCP, the A1-A5 are directly put into the MAC PDU without any modification. For LTE LCP, however, the UE has to re-construct the MAC sub-header including the LCID field for A4. That weakens the NR pre-construction efficiency.
Proposal 2: RAN2 should consider single-shot LCP with one LCID field in the MAC subheader for one MAC SDU group.
3 Conclusions
Based on the discussion, we have the following observations and proposals:
Observation 1: Within one MAC PDU, the consecutive MAC SDUs belonging to the same logical channel are grouped to at most two groups based on LCP similar to LTE.

Observation 2:  Within one MAC PDU, the consecutive MAC SDUs belonging to the same logical channel are grouped to at most one group based on single-shot LCP.
Proposal 1: RAN2 should consider that only one LCID field is needed in the MAC sub-header for a group of the consecutive MAC SDUs belonging to the same logical channel.
Proposal 2: RAN2 should consider single-shot LCP with one LCID field in the MAC subheader for one MAC SDU group.
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