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1 Introduction

During NR SI, RAN2 has made the following agreement:
· The ARQ will be supported in RLC. 

· RLC adds an RLC SN
· Working assumption on no RLC concatenation taken at RAN2#96 is confirmed (i.e. concatenation of RLC PDUs is performed in MAC).
In this contribution, we would like to discuss ARQ mechanism and status PDU for NR. 
2 Discussion
2.1 Motivation

NR is designed to support very high data rate up to 20 Gbps to cope with the massive data demands. Assuming 20 Gbps data rate, 1,666 IP packets with typical 1,500 Bytes size will be transmitted during 1ms subframe. Since handling the large number of packets in L2 side is considered very challenging especially in UE side. For this reason, RAN2 has agreed to remove RLC concatenation in RAN2#96 meeting.
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Figure 1. STATUS PDU with 16 bit SN in LTE

By removing RLC concatenation, there is a one-to-one mapping between IP packet and RLC PDU with its own SNs. This means that an NR MAC PDU consists of a number of RLC PDUs whereas one or two RLC PDUs per MAC PDU were sufficient in LTE. If this MAC PDU is lost, the RLC status PDUs including many NACK_SN fields which increases the actual size of RLC status PDU. For efficient radio resource usage, RAN2 requires to reduce the size of the RLC status PDU. From LTE baseline described in Figure 1, optimization could be discussed. 
Observation 1. In NR, the number of NACK_SN reported in RLC status PDU will be increased.
So far, LTE ARQ mechanism has been working well without any critical problem. In our view, there are no NR-specific characteristics except the number of NACK_SN. Thus, LTE ARQ mechanism including all the variables and timer can be reused as a baseline in NR. 
Proposal 1. LTE ARQ mechanism is reused as a baseline. 
2.2 RLC Status PDU for NR
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Figure 2. Contiguous RLC PDUs contained by a same MAC PDU
Figure 2 shows the mapping of RLC PDUs to MAC PDUs in typical DL/UL scheduling operation. We see that, RLC PDUs with increasing and consecutive sequence numbers (SN) except RLC retransmission case are multiplexed within a MAC PDU. In this case, indicating the contiguous NACK_SNs is more efficient than including individual SNs. 
For this, we can consider two simple options as follows:
· Option 1: NACK_SN + number of  other contiguous NACK_SNs
· For example, if MAC PDU1 in Figure 2 is lost, NACK_SN=12, number of other contiguous NACK_SNs = 6 (PDUs 13-18) can be reported by RLC status PDU. 

· Option 2: Left NACK_SN  + Right NACK_SN
· For example, if MAC PDU1 in Figure 2 is lost, Left NACK_SN=12 + Right NACK_SN=18 will be reported by RLC status PDU. 

RAN2 can further discuss detail how to indicate this. In our view, option 1 is slightly better than option 2, because number of bits for contiguous NACK_SNs field can be set smaller than typical RLC SN size (i.e. at least 16-bit) 

Proposal 2. Contiguous NACK_SNs field is supported in RLC Status PDU for NR.

This contiguous NACK_SN field is really useful in high data rate scenario that multiple RLC PDUs are multiplexed by a MAC PDU. On the other hand, in low data rate scenario with small DL/UL grant or lower MCS level, one MAC PDU may contain only one RLC PDU or its segment. This scenario does not require the additional information on contiguous NACK_SNs. Thus, indicating contiguous NACK_SNs field needs to be activated/deactivated by one bit indication like E1/E2 field.
Proposal 3. Indicating contiguous NACK_SNs field is activated by one bit indication.
3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposal:

Proposal 1. LTE ARQ mechanism is reused as a baseline. 
Proposal 2. Contiguous NACK_SNs field is supported in RLC Status PDU for NR.

Proposal 3. Indicating contiguous NACK_SNs field is activated by one bit indication.
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