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1 Introduction

During NR study phase, RAN2 has agreed to remove RLC concatenation. During RAN2#97bis meeting, RAN2 has agreed that concatenation in PDCP or SDAP will not be considered further in Rel-15. In the last RAN2 meeting, MAC concatenation that multiple MAC SDUs share a common MAC subheader was proposed [1]. In this contribution, we would like to discuss the MAC concatenation. 
2 Discussion
The purpose of MAC concatenation is overhead reduction, which would be beneficial in low data rate scenario. There are two such cases;

1. Traffic itself is low data rate. (e.g. VoIP)

2. Unfavorable radio condition makes low data rate. (e.g. Large TCP packet is segmented and transmitted in many small MAC PDUs)
However, in those cases, concatenation is not necessary because almost one RLC PDUs is expected. In other word, MAC concatenation does not bring gain in either scenario. Overhead reduction from MAC concatenation comes from grouping multiple MAC SDUs into a group sharing a same LCID. Hence, the gain grows as the number of concatenated MAC SDUs increase, which does not belong to any of above scenarios. On the other hand, in high data rate scenario, percentage of header overhead itself is very small, compared to data packet (i.e. PDCP SDU). 
Observation 1. MAC concatenation does not bring considerable overhead reduction. 
One could argue that MAC concatenation is beneficial for L2 processing. However, the basic design principle of NR layer 2 so far is to make L2 header fixed-sized as much as possible in order to support 20Gbps throughput. The concept of MAC concatenation is contradictory to the NR L2 design and may be harmful for UE processing. Also, the processing gain by reduced MAC subheader is not big because the reduced MAC header size compared to other L2 headers is small. 
Furthermore, MAC concatenation would give some restriction on implementation and processing of both transmitter and receiver sides. Unless MAC concatenation is allowed, MAC entity can start forwarding MAC SDUs to PHY as soon as the first MAC SDU is ready before the MAC PDU has been fully constructed. Moreover, this is beneficial for pre-processing of a part of MAC PDU. The receiver can read and parse all the L2 headers (MAC/RLC/PDCP/SDAP) at the same time. This structure could have a benefit that RX processing time is reduced, depending on implementation.
Observation 2. MAC concatenation does not bring any gain on header processing. 
From the observations above, it is desirable not to consider MAC concatenation in this release of NR.
Proposal 1. MAC concatenation is not considered in Rel-15. (i.e. one MAC SDU has an individual MAC subheader.)
3 Conclusion

RAN2 is requested to discuss and capture the following proposal:

Proposal 1. MAC concatenation is not considered in Rel-15. (i.e. one MAC SDU has an individual MAC subheader.)
4 References
[1] R2-1702945, MAC concatenation for new NR U-plane, Qualcomm 
