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1 Introduction

In this paper we discuss the issues of excessive RETX_COUNT increment in RLC AM. 

2 Discussion
Based on the outcome of email discussion [99bis#13] Running TS 38.322, 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:

-
increment the RETX_COUNT;
-
if RETX_COUNT = maxRetxThreshold:

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

The RETX_COUNT is associated with the RLC SDU, i.e. per SN. On the other hand, the RETX_COUNT is incremented by 1 for every RLC SDU or RLC SDU segment considered for retransmission, as long as the RLC SDU or the RLC SDU segment is not pending for retransmission already. In other wordds, the increment of the RETX_COUNT may be performed in a per segment basis. 

Observation 1: The current running TS 38.322 tracks RETX_COUNT per SDU, i.e. per SN.
Observation 2: The current running TS 38.322 increments RETX_COUNT in a per RLC SDU segment basis.

As a result, based on the current procedure, it is possible to have a case where multiple segments are negatively acknowledged in the same status PDU. An example is illustrated in the following:

1. A RLC SDU (SN=1) is segmented to 10 segments.

2. Segment 1, 3, 5, 7, 9 of SN = 1 SDU are received successfully.

3. After t-reassembly expiry, the Rx reports NACK for segments 2, 4, 6, 8, 10 of SN = 1.

Since a status PDU may report multiple inconsecutive segments of the same RLC SDU, the procedure above may lead to the situation that a status PDU causes the RETX_COUNT of the same SN to be incremented multiple times. In the example above, the RETX_COUNT may be incremented by 5 times upon the reception of the same status PDU. If maxRetxThreshold is small enough (<5), RLF may be immediately declared unnecessarily. However, there has been actually only one retransmission requested for each segment. 

Observation 3: RETX_COUNT may be excessively incremented by the same status PDU and RLF may consequently be unnecessarily declared.

Solution
To solve the above issue, we suggest the RETX_COUNT of any SDU should be incremented at most once given the same status PDU. This can be achieved by a minor update of the current ARQ retransmission procedure, as listed in the TP in the Annex.

Proposal 1: RETX_COUNT is incremented at most once per status PDU.

Proposal 2: RAN2 is respectfully asked to consider the TP in annex to address the excessive RETX_COUNT increment issue.

3 Summary
Based on the above discussions, we recommend RAN2 discusses the following proposals:
Observation 1: The current running TS 38.322 tracks RETX_COUNT per SDU, i.e. per SN.

Observation 2: The current running TS 38.322 increments RETX_COUNT in a per RLC SDU segment basis.

Observation 3: RETX_COUNT may be excessively incremented by the same status PDU and RLF may consequently be unnecessarily declared.

Proposal 1: RETX_COUNT is incremented at most once per status PDU.

Proposal 2: RAN2 is respectfully asked to consider the TP in annex to address the excessive RETX_COUNT increment issue.
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5 Annex: Text Proposal

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.

-    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 has not been incremented due to another negative acknowledgement included 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>
