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1 Introduction
In RAN2#98, there were several contributions [1-11] related to the RLC status report format, and the following agreements were reached.
-    NR RLC AMD PDU includes a 1-bit D/C field
-    NACK range field indicating the number of consecutively lost RLC SNs starting from and including NACK_SN.
-    FFS the number of bits required
-    E3 indicates the presence of NACK range
-    Several NACK range fields can be included in the RLC Status PDU
-    The rest of the fields can follow LTE baseline 
In this document, we present our views (as rapporteur) of the RLC status report format based on the above agreements and company contributions.
2 Discussion
The RLC STATUS PDU format for NR will depend on the lengths chosen for the RLC SN (for ACK_SN and NACK_SN), NACK range, and SOstart/end fields. Since companies have different views, it is not possible to finalize the STATUS PDU format before the lengths of various fields are agreed.
Observation 1: Agreement on the lengths of various fields (ACK_SN, NACK_SN, NACK range, SOstart/end) needs to be reached before the STATUS PDU format can be finalized.
In the sequel, we describe the use of various fields in the STATUS PDU and, in particular, describe how the fields associated with the NACK range for consecutively lost RLC SDUs can be designed for NR RLC.
2.1 Reusing fields from the LTE RLC spec.
Since RAN2 has agreed to follow LTE baseline for fields not related to NACK range, we propose that the fields D/C, CPT, ACK_SN, NACK_SN, SOstart, and SOend, that are present in the LTE RLC spec.[12] be also used in the NR RLC spec., with the same interpretation.
Proposal 1: The NR RLC STATUS PDU retains the D/C, CPT, ACK_SN, NACK_SN, SOstart, and SOend fields with the same interpretation as in the LTE RLC STATUS PDU.
2.2 New fields for NACK range
The NACK range field allows the RLC receiver to efficiently indicate the lack of receipt of a consecutive set of RLC SDUs. When a TB is lost, it is likely that the first and last RLC PDU in the TB contains RLC SDU segments, rather than complete RLC SDUs. There are two potential mechanisms to handle such segments.
Option 1: The NACK range only reports full RLC SDUs that are lost. 
Option 2: The NACK range field is enhanced with SOstart and SOend to indicate RLC segments, with SOstart corresponding to the “first” RLC SDU in the TB, and SOend corresponding to the “last” RLC SDU in the TB. Since the RLC PDUs are assumed to be consecutively lost, there is no need for SOend (SOstart) for the first (last) RLC SDU.
With option 1, the STATUS PDU will (in the worst case) include two sets of NACK_SN, SOstart, and SOend for the “first” and “last” RLC SDU segments, and a set of NACK_SN and NACK range for the RLC SDUs in between. With option 2, only a single set of NACK_SN, SOstart, and SOend suffices. For this reason, we think Option 2 is preferable.
Proposal 2: The NACK range field can be associated with a set of 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.
Based on the above discussion, E2 and E3 bits can be interpreted as follows.
	E2/E3
	SOstart/SOend
	NACK range field
	Interpretation

	0/0
	Not present
	Not present
	NACK_SN corresponds to a single lost RLC SDU 

	0/1
	Not present
	Present
	A set of consecutive RLC SDUs from NACK_SN to NACK_SN + NACK range – 1  are lost

	1/0
	Present
	Not present
	A single RLC SDU segment indicated by SOstart and SOend has not been received

	1/1
	Present
	Present
	A set of consecutive RLC SDUs from NACK_SN +1 to NACK_SN + NACK range -2, are lost. RLC SDU segment with SN equal to NACK_SN is indicated with SOstart, and RLC SDU segment with SN equal to NACK+NACK range -1, is indicated with SOend


Table 1: Interpretation of E2 and E3 bits
Based on the above proposals, an example of RLC STATUS PDU is given below (assuming 10 bit RLC SN, 16bit SOstart/end, and 9 bit NACK range).
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Figure 1: Example STATUS PDU format
A text proposal based on the above discussion is provided in the Annex. Changes from LTE baseline are highlighted in yellow.
Proposal 3: RAN2 is requested to endorse the text proposal in the Annex.
3 Conclusions
In this document, we have discussed the design of the RLC STATUS PDU for NR. Our proposals and observations are summarized below.
Observation 1: Agreement on the lengths of various fields (ACK_SN, NACK_SN, NACK range, SOstart/end) needs to be reached before the STATUS PDU format can be finalized.
Proposal 1: The NR RLC STATUS PDU retains the D/C, CPT, ACK_SN, NACK_SN, SOstart, and SOend fields with the same interpretation as in the LTE RLC STATUS PDU.
Proposal 2: The NACK range field can be associated with a set of 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.
Proposal 3: RAN2 is requested to endorse the text proposal in the Annex.
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6	Protocol data units, formats and parameters
6.2. Formats and parameters
6.2.1.5 STATUS PDU
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, an E2 and an E3, and possibly a set of a SOstart and a SOend or a NACK range field for each NACK_SN. 
Editor’s note: To be updated based on agreements on the lengths of each field. This will also determine the number of bits to be used for padding.
6.2.2.8 Extension bit 1 (E1) field
Length: 1 bit.
The E1 field indicates whether or not a set of NACK_SN, E1 E2 and E3 follows. The interpretation of the E1 field is provided in Table 6.2.2.15-1.
Table 6.2.2.8-1: E1 field interpretation
	Value
	Description

	0
	A set of NACK_SN, E1, E2 and E3 does not follow.

	1
	A set of NACK_SN, E1, E2 and E3 follows.


6.2.2.9 Negative Acknowledgement SN (NACK_SN) field
Length: X bits.
The NACK_SN field indicates the SN of the RLC SDU (or RLC SDU segment) that has been detected as lost at the receiving side of the AM RLC entity.
6.2.2.10 Extension bit 2 (E2) field
Length: 1 bit.
The E2 field indicates whether or not a set of SOstart and SOend follows. The interpretation of the E2 field is provided in Table 6.2.2.10-1.
Table 6.2.2.10-1: E2 field interpretation
	Value
	Description

	0
	A set of SOstart and SOend does not follow for this NACK_SN.

	1
	A set of SOstart and SOend follows for this NACK_SN.


6.2.2.11 Extension bit 3 (E3) field
Length: 1 bit.
The E3 field indicates whether or not information about a continous sequence of RLC SDU (segments) that have not been received follows.
Table 6.2.2.11-1: E3 field interpretation
	Value
	Description

	0
	NACK range field does not follow for this NACK_SN.

	1
	NACK range field follows for this NACK_SN.



6.2.2.12 SO start (SOstart) field
Length: X bits.
The SOstart field (together with the SOend field) indicates the portion of the RLC SDU with SN = NACK_SN (the NACK_SN for which the SOstart is related to) that has been detected as lost at the receiving side of the AM RLC entity. Specifically, the SOstart field indicates the position of the RLC SDU in bytes within the Data field of the AMD PDU. The first byte in the Data field of the original RLC SDU is referred by the SOstart field value "0000000000000000", i.e., numbering starts at zero.
6.2.2.13 SO end (SOend) field
Length: X bits.
When E3 is 0, the SOend field (together with the SOstart field) indicates the portion of the RLC SDU with SN = NACK_SN (the NACK_SN for which the SOend is related to) that has been detected as lost at the receiving side of the AM RLC entity. Specifically, the SOend field indicates the position of the last byte of the portion of the RLC SDU in bytes within the Data field of the AMD PDU. The first byte in the Data field of the original RLC SDU is referred by the SOend field value "0000000000000000", i.e., numbering starts at zero. The special SOend value "1111111111111111" is used to indicate that the missing portion of the RLC SDU includes all bytes to the last byte of the RLC SDU.
When E3 is 1, the SOend field indicates the portion of the RLC SDU with SN = NACK_SN + NACK range - 1 that has been detected as lost at the receiving side of the AM RLC entity. Specifically, the SOend field indicates the position of the last byte of the portion of the RLC SDU in bytes within the Data field of the AMD PDU. The first byte in the Data field of the original RLC SDU is referred by the SOend field value "0000000000000000", i.e., numbering starts at zero. The special SOend value "1111111111111111" is used to indicate that the missing portion of the RLC SDU includes all bytes to the last byte of the RLC SDU.
6.2.2.14 NACK range field
Length: Editor’s note: FFS
This NACK range field is the number of consecutively lost RLC SDUs starting from and including NACK_SN.
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