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1 Introduction

Rel-6 RLC provides three modes of RLC operation: Transparent Mode (TM), Unacknowledged Mode (UM) and Acknowledged Mode (AM), which exist until today. The necessity of these RLC modes for NR should be discussed, i.e. RAN2 need to conclude whether support of all of these modes is needed and/or can be justified for NR. This contribution discusses the existence of RLC modes for NR.

2 Discussion
It has been about 10 years since LTE standardization and its related product commercialization was completed. During this period, there has been no noticeable problem in LTE user plane protocol, which has proven to be able to realize relatively high performance communication. They are also well tested and provide a great flexibility. As for LTE RLC, it is mainly in charge of packet handling functions. RLC has also allowed the handling of different services with different requirements. By providing different operation modes, RLC provides flexible and well-coherent mechanisms that have been proven to be simple and efficient in commercial implementations. Based on this, we can see that all or most of the functionality provided by LTE may be needed in NR.
In the early stage of LTE, RAN2 discussed the necessity of RLC modes for LTE, which were inherited from UMTS. At that time, there was a common understanding that RLC AM should be supported for the LTE services that require high reliability. The controversial issues were whether RLC TM mode is needed or which RLC modes between UM and TM should be used for the real-time packet services if LTE supports both. In the end, RAN2 agreed that LTE supports all those RLC modes, which have different purposes as the following sub-sections describe.

The SI on New Radio Access Technology is in progress and aims to study NR access technologies to meet a wide range of use cases and requirements. In the beginning of NR, RAN2 need to discuss the necessity of RLC modes again. To investigate this, each RLC mode is revisited in the following sub-sections [1].

2.1  RLC AM

In LTE, RLC AM is used for both the user plane and control plane packets having the PDCP layer as the upper layer, i.e. all the RLC SDUs which come to RLC AM entity are security-protected. It also supports HARQ mechanism to retransmit lost RLC PDUs and provides the ARQ function and the segmentation/concatenation function for the service demanding high reliability and whose packet size is variable. For these functions, RLC AM PDU has relatively long sequence number, polling bit and length indicators in its header. 
2.2  RLC UM

In LTE, RLC UM is used to support the transmission of delay-sensitive packets, such as VoIP packets, audio stream, video stream and so on. It always has the PDCP layer as the upper layer and only DTCH is used as the logical channel. RLC UM provides the segmentation/concatenation function for the services whose reliability requirement is not very high and whose packet size is variable. RLC UM PDU has relatively short sequence number and length indicator in its header. 

2.3  RLC TM

In LTE, RLC TM is used for transmission of system information transmitted on BCCH, paging messages on PCCH, and RRC messages transmitted on CCCH. As the name literally means, RLC TM does not add any overhead to the upper layer RLC SDUs. The RLC TM entity just delivers them to the MAC layer, i.e. it doesn’t support any RLC functions such as ARQ, segmentation, concatenation functions and so forth. Thus, RLC TM PDU has no header. 
In NR, it is quite obvious that RLC AM is needed for normal packet transfer services with high reliability. Considering the fact that most data traffic recently comprises real-time audio/video streams, RLC UM would be also required for NR, which is suitable to support delay sensitive traffic. Moreover, in NR, there would be still several cases for which both channel rate and payload size are rather fixed and where retransmissions and SNs are not desired, e.g. system information broadcast and initial access procedure. Therefore, RLC TM would be needed for NR as well.
Proposal 1. Three RLC modes should be supported in NR, i.e. RLC AM, RLC UM, and RLC TM. 

3 Conclusion

In this contribution, we provide our view on RLC modes for NR and ask RAN2 to discuss the following proposal:
Proposal 1. Three RLC modes should be supported in NR, i.e. RLC AM, RLC UM, and RLC TM. 
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