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1 Introduction

During NR SI, RAN2 confirmed the working assumption on no RLC concatenation, which means the RLC PDU will contain either a complete RLC SDU or partial RLC SDU (segmentation). Based on this agreement, we mainly discuss some limitations and solutions for the format of RLC status report.
2 Discussion
2.1 LTE RLC status report format
LTE RLC status PDU consists of a status PDU payload and a RLC control PDU header [1]. As shown in the following figure (an example of 16 bits SN), RLC control PDU header consists of a D/C and a CPT field. The status PDU payload starts from the first bit following the RLC control PDU header, and it consists of one ACK_SN and one E1, zero or more sets of a NACK_SN, an E1 and an E2, and possibly a set of a SOstart and a SOend for each NACK_SN. When necessary one to seven padding bits are included in the end of the status PDU to achieve octet alignment. For the detail of each field interpretation, please refer to [1].
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Figure 1 Status PDU with 16 bit SN and with 16 bits SOstart and SOend fields
In this format, it could be observed that there is at most one ACK_SN and several NACK_SN. The ACK_SN can interpret, from the RLC transmitting side, all PDUs up to but not including the PDU with SN = ACK_SN have been received by its peer AM RLC entity, excluding those PDUs indicated by the NACK_SN. 

It’s reasonable for LTE RLC status PDU format since LTE RLC supports concatenation function, one RLC PDU could concatenates multiple RLC SDUs. There are not many RLC PDUs in the MAC PDU since LTE MAC only multiplex the RLC PDU from different logical channels. Thus, the number of NACK_SN in the status PDU is not very large and the overhead is low.
Observation 1 LTE status PDU contains one ACK_SN and several NACK_SN, which is a reasonable design since LTE RLC is able to concatenate multiple RLC SDUs into one RLC PDU.
2.2 Drawbacks of the LTE RLC status PDU format
In NR, it was agreed in the study item that the concatenation function will be removed, it’s the MAC to multiplex several RLC PDU from no matter the same or different logical channels into the same MAC PDU (or transport block). Based on this assumption, there are some drawbacks for the current LTE RLC status PDU format. As an simple example shown in the following figure, there are 3 RLC SDUs, handled by NR RLC and LTE RLC separately. Assuming the corresponding MAC PDU can just fit into these 3 RLC SDUs, i.e., no RLC segmentation is needed, the NR MAC PDU contains 3 different RLC PDUs with different SN and LTE MAC PDU contains 1 RLC PDU with 1 RLC SN. If the RLC PDU fails due to bad link condition, for the NR case, the status PDU will contain 3 NACK_SNs while for LTE case, the status PDU will contain only 1 NACK_SN. From the overhead point of view, the LTE RLC status PDU format is not suitable for NR RLC due to the concatenation is not supported in NR RLC.
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Figure 2 RLC PDU for LTE RLC and NR RLC respectively
Observation 2 From the overhead point of view, the LTE RLC status PDU format is not suitable for NR RLC due to the concatenation is not supported in NR RLC.
Proposal 1 NR RAN 2 should design a new RLC status PDU format to decrease the overhead due to no concatenation in RLC. 
2.3 NR RLC status report format
Based on the previous discussion, we propose to use the NACK range indication in the NR status PDU, for which instead of reporting each NACK_SN, a range of NACK_SN could be included in the RLC status PDU. As an example shown in the following figure, the NACK_SN range could be defined by the NACK_SN_High and NACK_SN_Low, which means the RLC PDU with SN in the range of NACK_SN_High and NACK_SN_Low fail to be received.
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Figure 3 One possible NR RLC status PDU
Proposal 2 NR RLC status PDU could indicate a range of NACK_SN instead of indicating each NACK_SN.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
LTE status PDU contains one ACK_SN and several NACK_SN, which is a reasonable design since LTE RLC is able to concatenate multiple RLC SDUs into one RLC PDU.
Observation 2
From the overhead point of view, the LTE RLC status PDU format is not suitable for NR RLC due to the concatenation is not supported in NR RLC.
Proposal 1
NR RAN 2 should design a new RLC status PDU format to decrease the overhead due to no concatenation in RLC.
Proposal 2
NR RLC status PDU could indicate a range of NACK_SN instead of indicating each NACK_SN.
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