


3GPP TSG-RAN WG2 #105	R2-1901095
Athens, Greece, 25th February – 1st March 2019

Agenda Item:	11.7.4
Source:	MediaTek Inc.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Title:	Duplicate discard in UM operation
Document for:	Discussion and decision
1 Introduction
An objective of the study into Industrial IoT systems [1] is to improve the resource efficiency of data duplication as below.
Resource efficient PDCP duplication e.g. coordination between the nodes for PDCP duplication activation and resource efficiency insurance, avoiding unnecessary duplicate transmissions etc.
A means of improving data duplication efficiency based on the discard of duplicate data has been introduced in Rel-15 NR. When an RLC ACK is received for an SDU at one RLC entity, the corresponding duplicate SDU in the other RLC entity is discarded if transmission of that SDU has not begun yet. While this is an important first step at improving system resource efficiency, it is limited to the usage of RLC AM. In this paper we look at the need for RLC UM operation in IIoT and discuss ways by which the resource impact of duplication can be mitigated.
2 Discussion
RLC AM operation needs to account for lower layer delays such as HARQ retransmissions and reordering and thereby adds reliability to the NR system at the cost of delays. While these delays are generally acceptable for eMBB operation, the low latency requirements imposed by IIoT, i.e. < 1ms end to end latency, result in AM operation being unfit for purpose. In IIoT deployments, it is expected that RLC will operate in UM mode and reliability is achieved with the aid of physical layer enhancements as well as higher layer mechanisms such as data duplication.
Observation 1: Due to its latency requirements, RLC UM operation is likely to be used for IIoT deployments. 
Usage of data duplication significantly increases the cost of transmitting any data in IIoT systems, with higher resource requirements. The higher resource requirement leads to an increase in spectrum usage and has knock on effects on the UE’s power consumption. In turn, it leads to higher financial costs for a 3GPP based IIoT system deployment, which ultimately discourages its adoption. If the resource efficiency of data duplication is to be improved in this study on IIoT systems, it has to consider the case where RLC UM is used.
Proposal 1: The resource efficiency of PDCP duplication needs to be improved for RLC UM operation.
In the following sections of this document, we look at ways by which the resource efficiency of RLC UM operation can be improved.
2.1 HARQ based discard
In UM mode, the only feedback provided to the UE is the HARQ information. As AM mode is not expected to be used for URLLC/IIoT deployments, RAN1 have designed the HARQ feedback to be able to compensate for the reduced higher layer reliability operation. To this end, uplink HARQ feedback was designed to achieve false alarm rates (FAR) ~7.15 x 10-7 [2] [3].
The HARQ feedback can be used to decide when SDUs can be discarded. For example, duplicates of a copy of data that has been successfully acknowledged on one link can be discarded on other duplicate links as shown in Figure 1. This would be especially useful when a link temporarily slows down and a backlog of data is present. Such a discard mechanism allows the UE to reliably discard unwanted information, thereby prioritising the information that stands to benefit from duplication.
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[bookmark: _Ref536525659]Figure 1: Duplicate discard based on HARQ feedback
2.1 Timer based discard
If HARQ feedback is not extensively used, for example with configured grants, timers can be configured to aid with the discard of unnecessary duplicate information. IIoT traffic can have very stringent delay budgets, and the transmission of data that has exceeded its delay budget would be of no use to the system. If the traffic has an associated delay budget requirements, the NW can configure the UE to drop packets that have exceeded their delay budget.
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[bookmark: _Ref536533018]Figure 2: Duplicate discard based on a timer
[bookmark: _GoBack]An example of such a timer based discard mechanism is shown in Figure 2 above. A timer is started on the first complete transmission of an SDU. On timer expiry, all duplicates that are yet to be transmitted are discarded. The length of the timer is configurable by the NW and would correspond to the delay budget of the data transmitted.
Proposal 2: Duplicates of packets that have been transmitted on one leg are discarded on the other leg, based on HARQ feedback and/or timer based mechanisms.
3 Conclusion
In this contribution we make the following observation:
Observation 1: Due to its latency requirements, RLC UM operation is likely to be used for IIoT deployments. 
Based on the observation above, we propose:
Proposal 1: The resource efficiency of PDCP duplication needs to be improved for RLC UM operation.
Proposal 2: Duplicates of packets that have been transmitted on one leg are discarded on the other leg, based on HARQ feedback and/or timer based mechanisms.
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