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1. Introduction
Along with the finalization of the first release of specification for IoT use cases, the development for both terminal and network to support these IoT functionalities are rapidly progressing. However, since there are vast and numerous of IoT use cases, the terminals being used for IoT market/use case are not only the ones that were specified specifically for IoT purposes, i.e., NB-IoT UEs, but also UEs with legacy LTE UE categories. For these types of UEs being used for IoT usage, further consideration and study on methods to enhance the power consumption gain are important. This paper discuses some approaches to further enhance power saving gain of the UE in RRC CONNECTED state, by prohibiting Measurement Report transmission and/or generation in DRX.
2. Discussion
2.1
Problem statement

The UE enters DRX state upon expiry of drx-InactivityTimer. On top of this, the network manages a UE Inactive Timer that controls when to release UE RRC Connection when there is no activity of data traffic in certain period of time. However, if the UE is configured with measurement configurations, the UE will try to send the measurement report for the associated measurement configurations each time the reporting trigger is satisfied, even when the UE is in DRX state. This means that the UE may lose its chance to be sent to the IDLE state if the measurements report is generated right before the expiry of UE Inactive Timer. This condition is illustrated in Figure 1.
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Figure 1a: UE goes to IDLE state when no MR transmission is triggered
Figure 1b: UE misses its chance to go to IDLE due to MR transmission

One may argue that UEs for IoT purposes should not be configured with measurement configurations. However, different kind of IoT use case may require the UE measurement report, e.g., for positioning or tracking purposes and therefore when the UE is in Non-DRX, the UE is expected to send the measurements report. In addition, these UEs may be considered effective to be used for MDT purposes and/or collecting BigData samples. For MDT purpose, the data of interest is likely to be the measurement report when the UE is in Non-DRX state, i.e., when there is an ongoing data, so that the network can also associate the quality of data throughput with the radio quaility. For BigData samples collection purpose, the UE may be configured a periodical measurement. However, battery saving is still a very important aspect and since it is sufficient to collect data when the UE is in Non-DRX state, to ease the battery consumption, it would be beneficial if the UE does not need have to send measurement report when in DRX.  
Furthermore one may argue that for moving UE, not being able to send measurement report during DRX state may cause the UE not able to perform handover. However, since the UE is anyway in DRX state, i.e., no ongoing data, not being able to perform handover is acceptable.

Furthermore another possible argument is that this can be solved by good network operation e.g., by setting short(er) timer for drx-InactivityTimer and/or UE Inactive Timer. This kind of setting may cause additional IDLE to ACTIVE signalling in the radio and towards the CN within the NW and therefore can be considered as not an appropriate solution. The intention is to apply the existing UE Inactivity Timer value which is already optimized from IDLE to ACTIVE signalling reduction perspective but at the same time increase the power saving gain during the DRX state.
Proposal 1: 
RAN2 to agree to address the problem of sending RRC Measurement Report during DRX state.
2.2 Possible Solutions

In this subsection, some possible solutions to prohibit sending and/or generating Measurement Report during DRX state are discussed. At least there are the following two alternatives to solve this problem:

Alternative 1:

Measurement Report transmission is prohibited at the MAC layer if the UE is in DRX state


In this alternative, the following behaviour is foreseen:

· The RRC indicates to the MAC that a Measurement Report data was generated

· At the MAC, upon receiving the above indication from RRC and if drx-InactivityTimer is expired, 

· prohibit the BSR, Scheduling Request or RA procedure for sending the SRB which in high probability includes the Measurement Report,  and 

· discard the SRB
Alternative 2:

Measurement Report is not generated by the RRC layer if the UE is in DRX state.


In this alternative, the following behaviour is foreseen:

· The MAC indicates to the RRC that drx-InactivityTimer is expired

· The RRC, upon receiving the above indication from the MAC, 

· Measurement Report is not generated even though reporting triggers (event and/or periodic) are satisfied.

Figure 2 illustrates the above alternatives.
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Figure 2a: Alternative 1(MAC prohibit MR)


    Figure 2b: Alternative 2 (RRC prohibit MR)
Proposal 2: 
RAN2 to discuss possible solutions to address the problem of sending RRC Measurement Reporting during DRX state
3. Summary and Proposal
Alternative solutions to further enhance power saving gain of the UE in RRC CONNECTED state, by prohibiting Measurement Report transmission and/or generation in DRX were discussed. The following were proposed:

Proposal 1: 
RAN2 to agree to address the problem of sending RRC Measurement Report during DRX state.
Proposal 2: 
RAN2 to discuss possible solutions to address the problem of sending RRC Measurement Reporting during DRX state
PAGE  
1

_1547713533.vsd
NW


UE


drx-InactivityTimer expired


DRX state


DRX state


IDLE state


drx-InactivityTimer expired


IDLE state


drx-InactivityTimer 


drx-InactivityTimer 


RRC Connection Release


UE Inactive Timer expired



_1547713621.vsd
NW


UE


drx-InactivityTimer expired


Non-DRX state


DRX state


Non-DRX state


drx-InactivityTimer expired


drx-InactivityTimer 


drx-InactivityTimer 


UE Inactive Timer


RRC Connection Release


MR transmission
is triggered


DRX state



_1547710982.vsd
RRC


MAC


MR generated


MR Indication


- Cancel BSR or,  
- Cancel  Scheduling Request


t


t



_1547711141.vsd
RRC


MAC


No generation of MR


DRX state
Indication


drx-InactivityTimer expired


UE is in Non-DRX
(e.g., Active Time due to Scheduling Request trigger)



Non- DRX state
Indication


t


t



