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1 Introduction
In previous RAN2 meetings, the following agreement and working assumption related to RLC were made:
-
The ARQ will be supported in RLC. RLC adds an RLC SN
-
Support the No concatenation in RLC solution
However, some participants expressed its concern about large Sequence Number (SN) space overhead in case of no concatenation in RLC, and proposed that further enhancement on overhead reduction needs to be considered.

This contribution discusses the SN handling in the NR protocol stack and proposes a simple mechanism to have shorter data packets transmitted to reduce the overhead from the SN, especially for UM RLC. 

2 Discussion
Based on above reasoning, one RLC SN is attached in each PDCP PDU, and in this way, a separate RLC PDU is created. In the first transmission, the RLC SN is always incrementing by one in sequence. After received RLC PDUs, MAC will concatenate one or more RLC PDU(s) and also include a MAC header in order to form a MAC SDU. Figure 1 [1] depicts the normal data packet handing in case of no concatenation in RLC. 
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Figure 1: No concatenation in RLC
As a consequent, large number of RLC SNs are contained in one data packet and transferred over the air interface, which causes unnecessary overhead, especially for small packets. 

Then the idea is to avoid RLC SN transmission over air interface even if it must to be contained in RLC PDUs for ARQ retransmissions. Especially for UM RLC, only new data packets are transmitted and thus in sequence SN addition for RLC PDUs is easy to realize. Besides, another work assumption is that all RLC SNs have the same length, which could be possible due to no SN space overhead for air interface transmission.
An example, as shown in figure 2, is to add an SN to each RLC SDU in RLC entity but omit that RLC SN during transmission over the air interface.
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Figure 2: RLC SN omitted during transmission
Followings are brief description on the transmitter/receiver operation.
· When the RLC transmitting side forms RLC PDUs from RLC SDUs, it will add one RLC SN into each RLC SDU and send the RLC PDUs to MAC entity in sequence;
· For the RLC PDUs to be transmitted first time, the MAC entity concatenates one or more RLC PDU(s) into one MAC PDU, but only the first RLC PDU from a same logical channel in this concatenated packet keep its RLC SN and the RLC SNs included in the other RLC PDUs can be omitted. 
· The MAC entity concatenates one or more RLC PDU(s) into one MAC PDU, but only the first RLC PDU from a same logical channel in this concatenated packet keep its RLC SN and the RLC SNs included in the other RLC PDUs can be omitted. 
· The MAC entity also includes a MAC header in this concatenated data packet that contains only one RLC SN for all RLC PDUs in one logical channel, and sends it to the receiver.
And
· When the MAC receiving side receives MAC PDUs, it will perform de-concatenation to create MAC SDUs. For the RLC PDUs except the first one from one same logic channel and without RLC SNs included, a RLC SN will be added for each RLC PDU and the RLC SN value of the Nth RLC PDU received in-sequence = [RLC SN value of the first RLC PDU concatenated from the same logical channel]+N.
· The MAC entity sends MAC SDUs all with RLC SNs to upper layer.
On one hand, this method supports no concatenation in RLC which make RLC entity simplified enough to meet high data rate requirement of NR; on the other hand, this method can help decrease RLC SN space overhead through omitting most RLC SNs in transmission.
3 Proposal
In this contribution we proposed a method to reduce the SN space overhead in transmission caused by no concatenation in UM RLC, and came to the following proposal:

Proposal: To adopt the RLC SN handling operation addressed in section 2.
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