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Discussion and Decision
1
Introduction

Currently, the Stage 3 E-UTRA RLC specification [1] lacks description of the RLC SDU discard procedure. The entire text for this section is copied below.

--- start of copy of text from [1] ---

5.3
SDU discard procedures
Editor’s note: Whether SDU discard procedures are applicable to TM data transfer, UM data transfer and/or AM data transfer is FFS.

Triggers to initiate SDU discard include:

· SDU discard timer expiry.

Editor’s note: It is intended to specify details regarding SDU discard triggers (including the need for more triggers than those indicated above), actions at SDU discard and necessary signalling between peer RLC entities for SDU discard (it is FFS if this is needed) in this section.

--- end of copy of text from [1] ---

This contribution addresses the SDU discard procedure.
2
Discussion
2.1 RLC SDU discard operation in UTRA

The UTRA RLC protocol supports the following four operation modes for the SDU discard function:
1) Timer based discard, with explicit signalling (applicable to RLC AM only)
- Timer_Discard is started for each RLC SDU when it is received at the transmitting RLC entity
- RLC SDU is discarded at timer expiry

- MRW is sent to the receiving RLC entity if a segment of the discarded RLC SDU was sent to lower layers
2) Timer based discard, without explicit signalling (applicable to RLC UM and RLC TM only)
- Timer_Discard is started for each RLC SDU when it is received at the transmitting RLC entity

- RLC SDU is discarded at timer expiry

- MRW signalling is not required
3) SDU discard after MaxDAT number of transmissions (applicable to RLC AM only)
- Transmission count is counted for each AMD PDU at the transmitting RLC entity

- RLC SDU is discarded if transmission number of an AMD PDU carrying a segment of the RLC SDU reaches MaxDAT

- MRW is sent to receiving RLC entity

4) No_discard after MaxDAT number of transmissions (applicable to RLC AM only)
- Transmission count is counted for each AMD PDU at the transmitting RLC entity

- RLC reset procedure is initiated

2.2 The need for “Timer based discard, with explicit signalling” in LTE

“Timer based discard, with explicit signalling” is only applicable to RLC AM in UTRA. Considering that RLC AM carries delay tolerant traffic, it is questionable whether a RLC SDU for which transmission over the Uu interface has started should be discarded when Timer_Discard expires. For example, for a bearer carrying TCP traffic, Timer_Discard may be set to prevent transmission of RLC SDUs carrying TCP data segments that will experience TCP timeout. However, it is difficult to fine tune this timer since whether a TCP data segment will experience TCP timeout also depends on the time taken for (1) the TCP data segment to reach the transmitting RLC entity, (2) the RLC SDU carrying the TCP data segment to be transmitted to the receiving RLC entity and (3) the corresponding TCP ACK to reach the TCP transmitter over the opposite link. Then, this mechanism anyway tolerates some TCP data segments that will experience TCP timeout to be transmitted over the Uu interface. Then, if transmission of a RLC SDU has started, it is thought tolerable to not discard the RLC SDU when Timer_Discard expires before the transmission of the RLC SDU completes. Such a mechanism will not require any MRW signalling since only RLC SDUs that are not allocated RLC SN are discarded.

Proposal 1: “Timer based discard, with explicit signalling” needs not to be supported in LTE. Instead, “Timer based discard (AM)” should be supported in which (1) RLC SDUs are associated with Timer_Discard and (2) RLC SDUs are discarded at Timer_Discard expiry, but (3) Timer_Discard is stopped when a segment of the RLC SDU is included in an AMD PDU. This mechanism does not require MRW signalling.
2.3 The need for “Timer based discard, without explicit signalling” in LTE

“Timer based discard, without explicit signalling” is only applicable to RLC TM and RLC UM in UTRA. Considering that RLC UM carries delay sensitive traffic, it is logical that a RLC SDU for which transmission over the Uu interface has started should be discarded when Timer_Discard expires. However, since RLC UM data transfer is being applied, this mechanism will not require any MRW signalling either.

Proposal 2: “Timer based discard, without explicit signalling” should be supported in LTE. It is proposed to call this mechanism as “Timer based discard (UM)” instead in which (1) RLC SDUs are associated with Timer_Discard and (2) RLC SDUs are discarded at Timer_Discard expiry, and (3) Timer_Discard is not stopped even when a segment of the RLC SDU is included in an UMD PDU.
2.4 The need for “SDU discard after MaxDAT number of transmissions” in LTE

“SDU discard after MaxDAT number of transmissions” is only applicable to RLC AM in UTRA. Considering that HARQ is supported in LTE in which residual HARQ error rate is expected to be in the order of 10^-3~10^-4, then it is highly improbable that a particular AMD PDU is not successfully transmitted / received even after 2~3 RLC retransmissions. Even when an UE enters a very bad channel condition for a long time (e.g. tunnel), since it is unlikely that STATUS PDUs will reach in the feedback link in order to trigger RLC retransmissions, and furthermore the eNB scheduler should stop assigning resources to such an UE anyways, it is expected that MaxDAT is reached for an AMD PDU only very rarely. Specifically, even with a maximum number of RLC retransmissions of 2, the probability of MaxDAT being reached for an AMD PDU is expected to be in the order of 10^-9~10^-12. Then, it does not seem worthwhile to introduce a MRW mechanism in order to handle such rare case scenarios.
Proposal 3: “SDU discard after MaxDAT number of transmissions” should not supported in LTE.

2.5 The need for “No_discard after MaxDAT number of transmissions” in LTE

“No_discard after MaxDAT number of transmissions” is only applicable to RLC AM in UTRA. Again, as stated in section 2.4, the probability of MaxDAT being reached for an AMD PDU is expected to be very low. However, in case such an event occurs, it might be better to have a mechanism to recover from this situation as a failsafe. “No_discard after MaxDAT number of transmissions” in which RLC reset is performed when MaxDAT is reached for an AMD PDU is a candidate solution for this.
Proposal 4: “No_discard after MaxDAT number of transmissions” should be supported in LTE (although the detailed Reset procedure is still not decided)
3
Conclusion
It is proposed to agree on the following proposals:

Proposal 1: “Timer based discard, with explicit signalling” needs not to be supported in LTE. Instead, “Timer based discard (AM)” should be supported in which (1) RLC SDUs are associated with Timer_Discard and (2) RLC SDUs are discarded at Timer_Discard expiry, but (3) Timer_Discard is stopped when a segment of the RLC SDU is included in an AMD PDU. This mechanism does not require MRW signalling.
Proposal 2: “Timer based discard, without explicit signalling” should be supported in LTE. It is proposed to call this mechanism as “Timer based discard (UM)” instead in which (1) RLC SDUs are associated with Timer_Discard and (2) RLC SDUs are discarded at Timer_Discard expiry, and (3) Timer_Discard is not stopped even when a segment of the RLC SDU is included in an UMD PDU.
Proposal 3: “SDU discard after MaxDAT number of transmissions” should not supported in LTE.

Proposal 4: “No_discard after MaxDAT number of transmissions” should be supported in LTE (although the detailed Reset procedure is still not decided)
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