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1
Introduction
The WI on NB-IOT [1] has the objective to “specify a radio access for cellular internet of things, based to a great extent on a non-backward-compatible variant of E-UTRA, that addresses improved indoor coverage, support for massive number of low throughput devices, low delay sensitivity, ultra low device cost, low device power consumption and (optimised) network architecture.”  
2
Discussion
We have observed in product testing, that a major contributor to UE power consumption is the DRX inactivity timer, used to determine when to activate short or long DRX, in addition to DRX length itself. These parameters are configurable by the network, and hence UE performance and end user perceived performance very much depends on the network configuration. 

RAN2 has already agreed to use a single, long DRX cycle, but in order to avoid poor DRX configuration, we think that the very short DRX cycle lengths available in Rel-8 should not be possible to configure, or at least the UE should be able to indicate the minimum DRX cycle length it supports in order to prevent the NW from configuring a value which is uneccesarily short. Given that for NB-IOT applications and devices, power consumption is a more important issue than responsiveness, we propose a relatively long minimum DRX length compared to Rel-8 with the option for UE to indicate a longer value that it the minimum supported by the UE.
Proposal 1: Minimum configurable DRX length is 320ms.
Proposal 2: UE can indicate its minimum supported DRX length or preferred DRX value. 
Since the UE will transmit infrequently, it will spend most of the time in Idle mode or DRX. Currently the trigger for entering DRX is the DRX inactivity timer, and RRC Connection release to idle mode is triggered after some time of inactivity detected at the network. This means that in order for a UE to send a small amount of data, it needs to remain active for a longer period of time waiting for the inactivity timer to expire which will be a major overall contributor to power consumption.

Given that we will be able to determine the end of a transmission when a SDU ends, this may also be used as a trigger to enter DRX by the UE as shown in figure 1, or could be used in a similar way by the network as a trigger to release the RRC Connection.


[image: image1]
Figure 1: Trigger to enter DRX using AM RLC.
Proposal 3: For AM RLC, the poll bit (in DL) and subsequent ACK (in UL) allow UE to immediately enter DRX without waiting for inactivity time or explicit DRX command.

A similar approach could be used for UM RLC. However, we consider that the successful delivery of an RLC PDU is essential to be confirmed for many applications, therefore without also supporting AM RLC this would require introduction of an indication from MAC to RLC upon HARQ error in order that UM RLC can re-transmit (this would be something of a hybrid between AM and UM RLC – ACK comes only from transmitting HARQ entity rather than receiving RLC entity). Then, DRX can be entered upon indication from MAC that all RLC PDUs have been successfully delivered by HARQ. However, we consider that the AM RLC approach is simpler and it is closer to the existing LTE functionality because it does not require a new ARQ or HARQ functionality. In case of applications that do not require any acknowledgement then it is possible for UM RLC to be used. In this case, UE should enter DRX upon detection of the last PDU transmission of an SDU (e.g. when framing indicator FI indicates the end of an SDU)

Proposal 4: For UM RLC, the FI indicating the end of an SDU (DL or UL) allows UE to immediately enter DRX without waiting for inactivity time or explicit DRX command.

4
Conclusion

In this paper we propose a mechanism allowing UE to enter DRX more quickly than the current system providing improvement in power consumption due to spending minimum time in active mode.
Proposal 1: Minimum configurable DRX length is 320ms. 

Proposal 2: UE can indicate its minimum supported DRX length or preferred DRX value. 
Proposal 3: For AM RLC, the poll bit (in DL) and subsequent ACK (in UL) allow UE to immediately enter DRX without waiting for inactivity time or explicit DRX command.

Proposal 4: For UM RLC, the FI indicating the end of an SDU (DL or UL) allows UE to immediately enter DRX without waiting for inactivity time or explicit DRX command.
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