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1 Introduction

During RAN2#97bis meeting, RAN2 has made the following agreements on RLC status report:
· 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.

· NR RLC AMD PDU includes a 1-bit D/C field, 1-bit P field.
This paper provides more detail of RLC status PDU format.
2 Discussion
2.1 Reuse of LTE Baseline
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Figure 1. RLC status report format with 16-bit SN, SOstart and SOend fields in LTE

Figure 1 shows an example of RLC status PDU defined in LTE. The RLC status PDU is designed to consist of the individual NACK_SN to report occasional loss effectively whereas the PDCP status report includes the bitmap to report massive but irregular loss. As a feedback of ARQ operation at expiry of t-reordering timer, this design principle should be kept in NR. Therefore, ACK_SN, E1, NACK_SN should be reused in NR. In LTE, SOstart, SOend and E2 fields are supported to report the partial error due to SO-based resegmentation. Since RAN2 agreed to use SO field for unified segmentation and resegmentation in NR, those field also should be reused.
The RLC status report is one of RLC control PDUs. Hence, control PDU type (CPT) field needs to be presented in the header part. In LTE, length of CPT field is 3-bit among which only 000 is defined for RLC status PDU. Even though there is no other usage of CPT field, we can keep the same length as LTE for future usage.
Proposal 1. CPT, E1, ACK_SN, E2, NACK_SN, SOstart, SOend should be supported in NR RLC status report. 
Proposal 2. Length of CPT is 3-bit.

2.2 Discussion on NACK SN Range Field
Even though introduction of NACK SN Range field was agreed, there are a few open issues for this field. The first question is whether the NACK SN Range field is always attached or not. In high data rate that multiple RLC PDUs are multiplexed into one MAC PDU, NACK SN Range field is very beneficial to reduce the status report size significantly. However, in low data rate case including both cell edge case and low rate traffic (e.g. VoIP), NACK SN Range will be usually set to 0, which should be overhead. So, it is desirable that NACK SN Range field is activated only if it is efficient. 

Proposal 3. NACK SN Range field is added only if it is efficient to reduce the size the status report.

Regarding how to activate NACK SN Range field, we might have two options.

· Option A: NACK SN Range is activated by E3 field. (1-bit new field)
· Option B: Two different status report formats depending on presence of NACK SN Range
· CPT=000: Without NACK SN Range (same as LTE status report)
· CPT=001: With NACK SN Range

In our view, we do not see any strong motivation for two different formats. In the real scenario, mixture of one NACK SNs and multiple contiguous NACK_SNs in one status report possibly happens due to variation of channel quality, change of allocated resource block, asymmetric bandwidth in CA, and many other reasons. In those cases, option A would be a better solution than option B. Hence, we see that a single format with dynamic activation should be necessary. 

Proposal 4. NACK SN Range is activated by E3 field.

The last issue is the length of NACK SN Range field. This length should be determined according to how many contiguous RLC PDUs are lost within the same MAC PDU. It depends on data rate and TTI. Under 20 Gbps and 1ms TTI, we expect that 20Gbps/1500B/1ms=1666 PDUs can be lost contiguously within 1ms. 11-bit is required to report by one NACK SN and one NACK SN range field. But, this is an extreme case. We see that 10-bit seems sufficient. 

Proposal 5. The length of NACK SN Range is 10-bit.

Figure 2 shows an example of the proposed RLC status report assuming 16-bit SN size (as in LTE) and 16-bit SOstart/SOend as well as 5 proposals.
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Figure 2. Example of the proposed RLC status report
3 Conclusion

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

Proposal 1. CPT, E1, ACK_SN, E2, NACK_SN, SOstart, SOend should be supported in NR RLC status report. 
Proposal 2. Length of CPT is 3-bit.
Proposal 3. NACK SN Range field is added only if it is efficient to reduce the size the status report.
Proposal 4. NACK SN Range is activated by E3 field.
Proposal 5. The length of NACK SN Range is 10-bit.
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