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1. Introduction

For AM RLC in NR, RLC status report is used to indicate the reception status of RLC SDUs in the receiving AM RLC entity with an indication of ACK_SN as the upper bound, as follows:

	6.2.3.10
Acknowledgement SN (ACK_SN) field
Length: 12 bits or 18 bits (configurable).

The ACK_SN field indicates the SN of the next not received RLC SDU which is not reported as missing in the STATUS PDU. When the transmitting side of an AM RLC entity receives a STATUS PDU, it interprets that all RLC SDUs up to but not including the RLC SDU with SN = ACK_SN have been received by its peer AM RLC entity, excluding those RLC SDUs indicated in the STATUS PDU with NACK_SN, portions of RLC SDUs indicated in the STATUS PDU with NACK_SN, SOstart and SOend, RLC SDUs indicated in the STATUS PDU with NACK_SN and NACK_range, and portions of RLC SDUs indicated in the STATUS PDU with NACK_SN, NACK range, SOstart and SOend.


Based on the current RLC spec, all the RLC SDUs up to ACK_SN can be regarded as successfully received by the receiving RLC entity, except those RLC SDUs or SDU segments that are explicitly indicated as missing in the RLC status report. However, there may exist some cases where the reception status of RLC SDU segments belonging to one RLC SDU cannot be fully indicated in the RLC status report, due to the size limitation of STATUS PDU. In such a case, the transmitting RLC entity may have a misunderstanding about the reception status for RLC SDU segments.
In this paper, we try to make a clarification for such misunderstanding.
2. Discussion
The available size of RLC status PDU is restricted by the total size of RLC PDU(s) indicated by MAC layer. For each missing RLC SDU segment, a set of NACK_SN, SOstart and SOend shall be included in the STATUS PDU, which will occupy 6 bytes (for 12 bit SN) or 7 bytes (for 18 bit SN) space. In case that a RLC SDU has been divided into multiple segments and several scattered segments are unsuccessfully received, e.g. due to fluctuating radio channel conditions, in order to indicate these missing RLC SDU segments in the RLC STATUS PDU, tens of bytes of space is needed. If the available size of RLC status PDU is limited, there may exist a case where only some missing SDU segments for a RLC SDU could be indicated in the RLC status PDU, while some other missing SDU segments for the same RLC SDU couldn’t be indicated. ACK_SN will be set as the next not received RLC SDU which is not reported as missing in the STATUS PDU. 
Observation 1: The reception status of some missing SDU segments of a RLC SDU is included in the RLC STATUS PDU, while some other missing SDU segments of the same RLC SDU may not be able to be included in the STATUS PDU due to size limitation.

When receiving such a RLC STATUS PDU, the transmitting AM RLC entity will consider all the RLC SDUs or SDU segments up to ACK_SN are successfully received, if not reported as missing in the STATUS PDU. However, considering the above case, the transmitting AM RLC entity misunderstands the reception status. Actually, the data part for a RLC SDU after the last RLC SDU segment reported as missing in the RLC STATUS PDU has not yet been received successfully. But such situation is transparent to the transmitting RLC entity. The transmitting AM RLC entity may flush the data part that is viewed as successfully received, which will result in that some data part is discarded before it is successfully transmitted. 
Take the following Fig.3 as an example.
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Fig.3 Reception status of RLC SDUs or SDU segments of receiving AM RLC entity
RLC SDU with SN=70 has been divided into seven segments, and among them segments 2, 4, 6 are successfully received while segments 1, 3, 5, 7 are missed. RLC SDU with SN=71 is completely not received. During constructing a RLC STATUS PDU, after the sets of NACK_SN, SOstart and SOend corresponding to segment 1 and segment 3 are included in the STATUS PDU, the available size is exhausted and there is no space for the reception status of segment 5 and 7. In such case, ACK_SN shall be set as 71 according to RLC spec. After receiving such a RLC STATUS PDU, the transmitting AM RLC entity will consider all the segments except segment 1 and 3 are received successfully. If the transmitting AM RLC entity’s implementation will flush the data part that is viewed as successfully received, then segment 5 and 7 will be lost but not received by the receiving side yet.
Observation 2: Due to misunderstanding about reception status, data part of a RLC SDU may be flushed before successfully transmitted.
For AM RLC entity, we need to avoid data discarded by transmitting AM RLC entity due to its misunderstanding about reception status. One feasible solution is to add a clarification that if the last RLC SDU segment reported as missing in the RLC STATUS PDU is not the last SDU segment for its RLC SDU, i.e. SOend is not all ones, the reception status of data part following the last RLC SDU segment is viewed as not reported in the RLC STATUS PDU.
Proposal 1: RAN2 to confirm that if the last RLC SDU segment reported as missing in the STATUS PDU is not the last SDU segment for its RLC SDU, the transmitting side of an AM RLC entity may interpret the reception status of data for the RLC SDU following this segment is not reported in the RLC STATUS PDU.
The above clarification can be captured as a note into the RLC spec or into the Chairman note. A CR can be found in [2].
3. Conclusion

In this contribution, we discussed a case where the transmitting AM RLC entity may have a misunderstanding about the reception status and wrongly discard data part that are not successfully transmitted. The following observations and proposal were provided:

Observation 1: The reception status of some missing SDU segments of a RLC SDU is included in the RLC STATUS PDU, while some other missing SDU segments of the same RLC SDU may not be able to be included in the STATUS PDU due to size limitation.

Observation 2: Due to misunderstanding about reception status, data part of a RLC SDU may be flushed before successfully transmitted.
Proposal 1: If the last RLC SDU segment reported as missing in the STATUS PDU is not the last SDU segment for its RLC SDU, the transmitting side of an AM RLC entity may interpret the reception status of data for the RLC SDU following this segment is not reported in the RLC STATUS PDU.
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