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1 Introduction

In last RAN plenary meeting a new WID [1] was approved, which aims at evaluating and improving UE power consumption and system efficiency in the context of diverse data application.
 In this contribution, an overview analysis on this WI is performed.
2 Discussion

With a growing amount of smart devices, an increasing diversity of data applications is making use of mobile networks. These applications may be designed without specific consideration on the characteristics of mobile networks and such a variety of device types and data applications have not been considered in the mobile network design so far. 
A consensus on the characteristics of the diverse data applications would facilitate the discussions. In our understanding, the following aspects of the services should be taken into account

· Always on line

· Relative sparse arriving data and then inactive transmitting and receiving activity over the air

· Small packets

· Variable packet arrival interval

· Several applications running in parallel in one UE
 It would be better if any traffic model can be suggested as the input for future evaluation on any proposed solutions.
Proposal 1: Discuss and agree if any traffic model should be defined for evaluation
From the objective described in the WID, at least three aspects can be considered:

· Changing the UE behaviour to further reduce the power consumption;

· Reducing the UE active time of DRX to further reduce the power consumption;

· Improving the management of system resources (e.g. UL control channel resources) to accommodate a large number of UEs with significant inactivity periods connected.
2.1 RRC_IDLE vs. RRC_CONNECTED state
Ideally, the UE power consumption in RRC_CONNECTED state when the UE is not transmitting data should be similar to its power consumption in RRC_IDLE state.

We summarise the differences between UE behaviours in the two states (excluding DRX periods):
	RRC_IDLE
	RRC_CONNECTED without data transmission/receiving 

	-   Blind decoding the PDCCH in common space for P-RNTI, SI-RNTI

-  RSRP/RSPQ measurement with lower requirement
	-   Blind decoding the PDCCH in common and dedicated space for P-RNTI, SI-RNTI, C-RNTI.
-  RSRP/RSPQ measurement with higher requirement
-  Radio Link monitoring 

-  CQI/PMI/RI measurement and reporting 

-  SRS sending


The extra actions in RRC_CONNECTED state increase the power consumption of UE, even though the UE may not have any data for transmission. 
Proposal 2:   Reducing behaviours of the inactive UEs during active time may be considered as one approach to reduce power consumption.
2.2 Discontinuous Reception 

To reduce the UE power consumption, the eNodeB may configure a DRX cycle for the UE in RRC_CONNECTED state when there is little data to transmit and select Long DRX cycle, short DRX cycle, short DRX cycle Timer, inactivity Timer. 
The DRX parameters should be configured according to different type of services, such as Gaming, HTTP, FTP, Video (Telephony), new service and mix service, which have different characteristics and QoS requirements, to guarantee the QoS requirement, so there is a trade-off between performance and power saving.
In order to evaluate a DRX configuration, both the performance and power saving should be considered. The following table contains a proposal of metrics for evaluation.
	Solutions
	DRX configuration 
	Active_Ratio

(%)
	Scheduling_Ratio 
(%)
	DRX State 

Transfer Events (times)
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	Signalling overhead
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Herein, 
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Where,
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The number of TTIs, in which UE stays in the DRX active state;
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The total number of TTIs which the simulation runs;
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: 
The number of TTIs, in which UE receives the scheduling for DL and/or UL;

DRX State Transfer Events: The number of state changes from Active to inactive, vice versa.
Signalling overhead:
additional (PDCCH, MAC or RRC) signalling interacting between UE and eNB for adaptive DRX configuration
 Proposal 2:  Agree a metric similar to above table to evaluate and compare the possible enhancement solutions
2.3 Uplink Control Channel 
Uplink control channel can carry SR, CQI/PMI/RI and ACK/NACK.

According to our understanding, the eNodeB should allocate the PUCCH SR resource for each UE in CONNECTED state in general case.  And the SR period can have impact on the uplink data transmission delay. For example, 10ms SR period can cause 5ms more delay than 1ms SR period in average. So, to obtain shorter uplink delay, smaller SR period should be used, which means the more SR resource (i.e. more SR opportunities) will be used, while, for most applications, especially such applications like IM, the data packet arrival interval may be long, so most of the SR resources are wasted.
For PUCCH CQI/PMI/RI resources, a similar issue exists. CQI/PMI/RI reports reflect the downlink channel quality over time to aid the eNB’s scheduling, so a smaller CQI/PMI/RI period should be used to stick to the channel conditions, which means the more resources. When the UE is in DRX, it does not report CQI/PMI/RI and the resources allocated for these reports are wasted. In addition, CQI/PMI/RI reports may not always be followed by data transmission.
So a good enhancement should have a better efficiency than Rel-10. It would be more efficient if more allocated uplink resource like SR/CQI/PMI/RI is actually used by UE, or uplink report like CQI/PMI/RI is actually used for following scheduling. That means new mechanism should make the eNB configuring/reusing the resource to match the service activity as much as possible. From capacity angle, the new mechanism should accommodate more users.
Proposal 3:   PUCCH Enhancement should be evaluated from efficiency and capacity perspectives.
In document [2], an initial and detailed evaluation of current PUCCH efficiency with current mechanism was provided.

3 Conclusion

In this paper, we have an initial analysis on each objective of the related WID, and give the following proposals for further evaluation of possible enhancements:
Proposal 1:  Discuss and agree if any traffic model should be defined for evaluation
Proposal 2:  Agree a metric similar to above table to evaluate and compare the possible enhancement solutions
Proposal 3:   PUCCH Enhancement should be evaluated from efficiency and capacity perspectives..
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