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Introduction

According to the current TS 38.322, multiple RLC SDU segments that come from a same original RLC SDU share one RETX_Count parameter when performing retransmission, which will increase the probability of triggering RLF. In this paper we will discuss this issue and give corresponding solution.

Discussion

Based on 3GPP TS 38.322 v2.2.0, the current ARQ procedure is:

5.2.1
Retransmission

The transmitting side of an AM RLC entity can receive a negative acknowledgement (notification of reception failure by its peer AM RLC entity) for an RLC SDU or an RLC SDU segment by the following:

-
STATUS PDU from its peer AM RLC entity.

When receiving a negative acknowledgement for an RLC SDU or an RLC SDU segment by a STATUS PDU from its peer AM RLC entity, the transmitting side of the AM RLC entity shall:

-
if the SN of the corresponding RLC SDU falls within the range TX_Next_Ack <= SN < TX_Next:
-
consider the RLC SDU or the RLC SDU segment for which a negative acknowledgement was received for retransmission.
When an RLC SDU or an RLC SDU segment is considered for retransmission, the transmitting side of the AM RLC entity shall:

-
if the RLC SDU or RLC SDU segment is considered for retransmission for the first time: 

-
set the RETX_COUNT associated with the RLC SDU to zero;
-
else, if it (the RLC SDU or the RLC SDU segment that is considered for retransmission) is not pending for retransmission already and the RETX_COUNT associated with the RLC SDU has not been incremented due to another negative acknowledgment in the same STATUS PDU:

-
increment the RETX_COUNT;

-
if RETX_COUNT = maxRetxThreshold:

-
indicate to upper layers that max retransmission has been reached.
<omitting the rest>

The parameter RETX_COUNT is per SN, which is same as LTE RLC retransmission. However, there are some differences in actual implementation of retransmission. In NR, the function of concatenation in RLC entity has been removed and a RLC PDU only consist of one complete RLC SUD or one RLC SDU segment. In addition, multiple RLC SDU segment of a original RLC SDU is allocated with a common SN. Therefore, the RETX_COUNT is shared by multiple RLC SDU segments and is associated with each RLC SDU actually while this parameter is associated with each RLC PDU in LTE. If the maximum retransmission is given, the actual retransmission times of a RLC SDU segment will be subject to the retransmission times of another RLC SDU segment that come from a same original RLC SDU.

Observation 1: Different with LTE RLC retransmission which perform retransmission based on RLC PDU, the parameter RETX_COUNT may be shared by multiple RLC PDUs.

Observation 2: Given maximum retransmission times, the actual retransmission times of a RLC SDU segment will be subject to the retransmission times of another RLC SDU segment.

According to the current ARQ procedure, the parameter RETX_COUNT will be incremented serveral times if multiple RLC PDUs which consist of RLC SDU segment are negatively acknowledged in the different status PDUs. An example is illustrated in the following:

A original RLC SDU (SN=1) is segmented to 5 segments.

Segment 2, 4 of SN = 1 SDU are received successfully.

Segment 1,3,5 of SN=1 are reported as NACK in different STATUS PDUs.

The RETX_COUNT will be incremented only once when multiple RLC SDU segment of a original RLC SDU are reported as NACK in the same STATUS PDU, but this parameter will be incremented several times when multiple RLC SDU segment of a original RLC SDU are negatively acknowledged in different STATUS PDUs. Assumed the maximum retransmission times parameter maxRetxThreshold is small (for example, 5), we can find that each SDU segment can retransmit at most two times averagely under worst case, then RLF will be triggered. In addition, we can find that the retransmission time of a SDU segment which has been successfully received will impact retransmission of another SDU segment. For example, the segment 1 is received after the second retransmission, the segment 3 can retransmit at most three times. 

Observation 3: Multiple RLC SDU segments share a common parameter RETX_COUNT will increase the probability of triggering RLF.

Solution

To solve this issue, we suggest that the parameter RETX_COUNT should be associated with RLC PDU. It means that different RLC PDU will use independent RETX_COUNT when performing retransmission no matter whether they have same SN or not. With regard to recording RLC SDU that needed to be retransmission and its corresponding parameter RETX_COUNT correctly, we think the best way is up to network implementation.

Proposal 1: RETX_COUNT is associated with each RLC PDU.
Summary

Based on the above discussions, we have the following observations and proposals:

Observation 1: Different with LTE RLC retransmission which perform retransmission based on RLC PDU, the parameter RETX_COUNT may be shared by multiple RLC PDUs.

Observation 2: Given maximum retransmission times, the actual retransmission times of a RLC SDU segment will be subject to the retransmission times of another RLC SDU segment.

Observation 3: Multiple RLC SDU segments share a common parameter RETX_COUNT will increase the probability of triggering RLF.

Proposal 1: RETX_COUNT is associated with each RLC PDU.
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