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1 Introduction

From RAN2 #97bis meeting, the agreements regarding RLC PDU header format is as follows:
Agreements on RLC PDU format

-
NR RLC PDU and NR RLC PDU header should be byte-aligned.
-
NR RLC PDU will not include Length Indicator (LI) field.
-
NR RLC PDU will use 2-bits “FI-like” field to distinguish the complete RLC SDU, the first SDU segment, the middle SDU segment and the last SDU segment and SO field is needed just in the case of the middle SDU segment or the last SDU segment.  

-
NR RLC TMD PDU only consists of a Data field and does not consist of any RLC headers.
-  FFS if NR RLC UMD SDU should not include SN field and only NR RLC UMD SDU segment should carry SN field
-
NR RLC AMD PDU includes a 1-bit D/C field, 1-bit P field

-
RLC status report format is byte-aligned

-
Introduce a new field(s) “NACK SN range” in the status report format. FFS the details of this field and how the status report is coded
In this contribution, we will discuss the format of RLC STATUS PDU.
2 Discussion
In LTE, STATUS PDU consists of a STATUS PDU payload and a RLC control PDU header. 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 [1].
In the LTE RLC STATUS PDU, the header is not byte-aligned and payload starts from the first bit after the header. For the payload, one ACK_SN and one EI is mandatory, and several E2, NACK_SN, SOstart and SOend are optional. In RLC transmitting side, when s STATUS PDU is received, it interprets that all AMD PDUs up to but not including the AMD PDU with SN = ACK_SN have been received by its peer AM RLC entity, excluding those AMD PDU indicated by NACK_SN and portions of AMD PDUs indicated by NACK_SN, SOstart and SOend. 
Observation 1 In LTE RLC STATUS PDU, the ACK_SN indicates a successfully reiceived PDU range while NACK_SN indicates the specific missing RLC PDU.
In NR RLC, the concatenation function is removed, which leads to larger number of RLC PDUs in the same MAC PDU compared with LTE. For example, as shown in the following figure, there are 3 RLC SDUs, handled by NR and LTE separately. Without considering segmentation, 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 removed 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 removed in NR RLC.
In NR, RLC status PDU consists of a STATUS PDU payload and a RLC control PDU header like that in LTE. RLC control PDU header consists of a D/C and a CPT field, and payload starts from the 1st bit after the control PDU header.
Proposal 1 NR RLC status PDU consists of a status PDU payload and a RLC control PDU header.
Proposal 2 RLC control PDU header consists of a D/C and a CPT field, and payload starts from the 1st bit after the control PDU header.
Based on the previous discussion, we propose to use the NACK range in the NR status PDU. Instead of reporting NACK_SN for each missing RLC PDU, a NACK_SN_RANGE could be included in the RLC status PDU. As an example shown in the following figure, the NACK_SN_RANGE indicates adjacent missing RLC PDU in the receiver side.
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Figure 3 One possible NR RLC status PDU
Proposal 3 NACK_SN_RANGE is added in the RLC STATUS PDU, which indicates the adjacent missing RLC PDUs in the RLC receiver.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
In LTE RLC STATUS PDU, the ACK_SN indicates a successfully reiceived PDU range while NACK_SN indicates the specific missing 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 removed in NR RLC.
Proposal 1
NR RLC status PDU consists of a status PDU payload and a RLC control PDU header.
Proposal 2
RLC control PDU header consists of a D/C and a CPT field, and payload starts from the 1st bit after the control PDU header.
Proposal 3
NACK_SN_RANGE is added in the RLC STATUS PDU, which indicates the adjacent missing RLC PDUs in the RLC receiver.
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