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1 Introduction

During RAN2#98 meeting, RAN2 has made the following agreements on RLC status report:
Agreements 

1.
NACK range field indicating the number of consequitively lost RLC SNs starting from and including NACK_SN.  
2.
FFS the number of bits required

3.
E3 indicates the presence of NACK range 

4.
Several NACK range fields can be included in the RLC Status PDU 

5. 
The rest of the fields can follow LTE baseline

During RAN2 AH NR#2 meeting, further agreements were made as follows:
Agreements

1.
The NR RLC STATUS PDU retains the D/C, CPT, ACK_SN, NACK_SN, SOstart, and SOend fields with the similar inerpretation as in the LTE RLC STATUS PDU.
2.
The NACK range field can be associated with a pair SOstart and SOend fields to indicate the segment offsets for the “first” and “last” RLC SDU segments in a set of consecutively lost RLC PDUs.   

Agreeements

1. 12 and 18 bit RLC SN is used for RLC AM NR.  SN for RLC UM is FFS
2. Only 16 bit SO is used in NR for both AM and UM.
3. NACK_RANGE size is FFS – depends on byte alignment and full RLC STATUS format

This paper provides more detail of RLC status PDU format.
2 Discussion
2.1 Byte-alignment in RLC Status Report
In RAN2#98 meeting, it was agreed to support two RLC SN sizes, i.e. 12-bit and 18-bit. However, size of NACK_SN_Range field was not decided because it may depend on byte-alignment, which was not fully discussed yet. In some contribution [1], byte alignment of subblock including NACK_SN, E1, E2, E3, SOstart, SOend, and NACK SN Range was proposed. LTE does not have any byte-aligned RLC status report. 
The gain of the byte-alignment is to reduce the processing time of building a whole status report because it may reduce the number of memory accesses. Especially it is beneficial for a massive data processing with short time constraint, e.g. supporting UL maximum throughput with shortened TTI. However, building a status PDU is not so massive processing that byte-alignment is essential. Also, each subblock is variable-sized length depending on E2 and E3 fields. The variable size of subblock does not have a big gain of byte-alignment. Moreover, byte-alignment increases the size of the status report. As a conclusion, in our view, byte-alignment is not preferred. 
Proposal 1. Byte-alignment of subblock consisting of NACK_SN, E1, E2, E3, NACK_SN_Range, SOstart and SOend is NOT considered for design of RLC status report.
2.2 Presence of the First E1 field
Since 12-bit and 18-bit RLC SN sizes for AM were agreed, two status report formats should be provided. E1 field is used for indicating whether there is more NACK_SN field or not. In other words, E1 indicates the length of the status report. However, receiver RLC entity knows the total status report size based on L field of MAC subheder. Thus, E1 field can be considered as a redundant field. Also, it increases the size of RLC status report for some cases. Figures 1 and 2 show the status report formats for 12-bit and 18-bit SN sizes, respectively when there is no NACK_SN. In case of 12-bit SN size as shown in Figure 1(a), status report has 3-byte size due to E1 field and 7-bit padding. This 3-byte status report occurs frequently, so it is desirable to omit the first E1 field.
Proposal 2. In case of RLC status report without NACK_SNs, E1 does not appear.
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(a) Status report with E1 field
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(b) Status report without E1 field

Figure 1. RLC status report indicating only ACK_SN for 12-bit SN size
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(a) Status report with E1 field
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(b) Status report without E1 field

Figure 2. RLC status report indicating only ACK_SN for 18-bit SN size
2.3 NACK SN Range Field Size
An FFS point 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. Practically we see that 10-bit seems sufficient, if byte-alignment of each subblock is not considered. Figure 3 shows an example of the status report format.
Proposal 3. The length of NACK SN Range is 10-bit without byte-alignment.
	12-bit SN
	18-bit SN
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Figure 3. RLC status report format without byte-alignment of subblock
If byte-alignment of each subblock is considered, the length depends on the size of the other fields. We need to minimize the number of reserved bits. Figure 4 shows an example of the status report format considering the byte-alignment. In our view, the appropriate sizes of NACK_SN_Range for 12-bit and 18-bit SN sizes are 9-bit and 11-bit, respectively.
Proposal 3a. With byte-alignment, the size of NACK_SN_Range is 9-bit for 12-bit SN and 11-bit for 18-bit SN.
	12-bit SN
	18-bit SN
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Figure 4. RLC status report format with byte-alignment of subblock

2.4 Value of NACK SN Range Field
Since RAN2 agreed E3 field indicating the presence of NACK SN Range field, we need to decide the exact value of NACK SN Range field. In other word, whether we leave some values as reserved or not is an open issue. We can agree that NACK SN Range is activated only if there are at least 2 contiguous NACK SNs. Assuming N contiguous NACK SNs, we can consider three options for exact value of NACK SN Range as follows: 
· Option 1: NACK SN Range=N-2.
· Option 2: NACK SN Range=N-1=1, 0 is reserved.

· Option 3: NACK SN Range=N, 0 and 1 are reserved.
In our view, it seems that there is no usage of reserved value in NACK SN Range field. But, we may leave them for future usage.
Proposal 4. RAN2 to study exact value of NACK SN Range field.
3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. Byte-alignment of subblock consisting of NACK_SN, E1, E2, E3, NACK_SN_Range, SOstart and SOend is NOT considered for design of RLC status report.
Proposal 2. In case of RLC status report without NACK_SNs, E1 does not appear.
Proposal 3. The length of NACK SN Range is 10-bit without byte-alignment.
Proposal 3a. With byte-alignment, the size of NACK_SN_Range is 9-bit for 12-bit SN and 11-bit for 18-bit SN.
Proposal 4. RAN2 to study exact value of NACK SN Range field.
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