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1 Introduction

In last RAN2 NR Ad hoc meeting, several agreements were made on RLC PDU formats including RLC status PDU formats [1].
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

There are still some remaining issues for discussion. This contribution will address the issues on RLC status PDU final format on E1-E2 definition, NACK_RANGE size, and RLC UM SN.
2 Discussion

In the RAN2 #98 meeting [2], the E3 field is proposed to indicate the presence of NACK_SN range, and the definition for rest of the fields can follow LTE as baseline. For the negative acknowledgment of a RLC PDU, the NACK_SN field can indicate the SN of the RLC PDU (or portions of it) that has been detected as lost at the receiving side as in LTE. The E2 field indicates if a set of SOstart and SOend follows as in LTE, and E3 field indicates the presence of NACK_SN range. 
In different cases, the NACK_SN, SOstart, SOend and NACK_SN range can be combined together to indicate the negative acknowledgement of RLC SDU which were detailed analyzed in [3]. On the other hand, there are no issues for E1/E2 filed indication in LTE RLC status PDU format. Considering added E3 field in NR, there seems no additional benefit to further revise the E1/E2 definition.
Proposal 1: E1 field indicates whether or not a set of NACK_SN, E1, E2 and E3 follows.

Proposal 2: E2 field indicates whether or not a set of SOstart and SOend for this NACK_SN.
Regarding the NACK_SN range, the length of NACK_SN range could be calculated by the lost consecutive RLC PDUs in the same MAC SDU. For the worst case in 20Gbps traffic and 1ms TTI, we calculate the length of consecutive lost PDU as 20Gbps / (1500B / 1ms) = 1667 PDUs. So 11bits are required.
Proposal 3: The NACK_SN range length is 11 bits.
The proposed RLC status PDU format considering byte-alignment is shown as the following.
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Figure 1 RLC status PDU with 12-bit SN
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Figure 2 RLC status PDU with 18-bit SN
According to the proposed RLC status PDU formats considering byte-alignment, we have the following proposal.
Proposal 4: A set of fields describing a set of consecutive RLC SDU and RLC SDU segments should be placed following the principle below:
· The first bit of NACK_SN should be the first bit of an octet in RLC status PDU format.
· The first bit of SOstart/SOend should be the first bit of an octet in RLC status PDU format.

· The first bit of NACK range should be the first bit of an octet in RLC status PDU format.

· The E1, E2 and E3 field is placed right after NACK_SN field.
· The NACK range field are placed right after SOend field When NACK range and SOstart/SOend are both present for a NACK.
For the RLC UM SN, since NR RLC AM SN has already agreed to use 12-bit and 18-bit SN and only segmented RLC UMD PDU will be associated with SN, it is straightforward to adopt 12-bit SN for RLC UM in general case. Considering parallel TB building for CA scenario and short TTI duration + processing and scheduling delay, it has been discussed that 6 bit is not enough in such cases [4]. For the small data traffic like VoLTE, 5-bit SN is also proposed to reduce the overhead, which is aligned with LTE configuration.
Proposal 5: For RLC UM, 5 bits and 12 bits RLC SN are supported.
The proposed segmented RLC UMD PDU with SN is shown in Figure 3-7.
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Figure 3 UMD PDU containing a complete RLC SDU
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Figure 4 UMD PDU containing SI and SN with 5-bit SN (no SO)
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Figure 5 UMD PDU containing SI and SN with 12-bit SN (no SO)
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Figure 6 UMD PDU containing SI field, SN with 5-bit SN and SO
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Figure 7 UMD PDU containing SI field, SN with 12-bit SN and SO
3 Summary
In this contribution, the remaining details on RLC status PDU final format, NACK_RANGE size, and RLC UM SN issues were discussed, and the following were proposed.

Proposal 1: E1 field indicates whether or not a set of NACK_SN, E1, E2 and E3 follows.

Proposal 2: E2 field indicates whether or not a set of SOstart and SOend for this NACK_SN.
Proposal 3: The NACK_SN range length is 11 bits.
Proposal 4: A set of fields describing a set of consecutive RLC SDU and RLC SDU segments should be placed following in the principle below:
· The first bit of NACK_SN should be the first bit of the oct in RLC status PDU format.

· The first bit of SOstart/SOend should be the first bit of the oct in RLC status PDU format.

· The first bit of NACK range should be the first bit of the oct in RLC status PDU format.

· The E1, E2 and E3 field are placed right after NACK_SN field.

· The NACK range field are placed right after SOend field When NACK range and SOstart/SOend are both present for a NACK.
Proposal 5: For RLC UM, 5 bits and 12 bits RLC SN are supported.
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