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1. Introduction 

After RAN2 #79 meeting, a CR [1] was agreed with some sections left FFS, as highlighted in the text reproduced below.  In this paper, we discuss different solutions to the unresolved sections. 
5.3.15
UE Assistance Information 
5.3.15.1
General
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Figure 5.3.15.1-1: UE Assistance Information
The purpose of this procedure is to inform E-UTRAN of the UE’s power saving preference. E-UTRAN may assume that the UE prefers a default configuration for power saving initially when it configures and enables the UE for power preference indication.
5.3.15.2
Initiation
A UE capable of providing power preference indications in RRC_CONNECTED may initiate the procedure only if:
1> the received powerPrefIndicationConfig includes the powerPrefIndication-Enabled; and
1> the UE did not indicate any power saving preference since last entering RRC_CONNECTED on the current Pcell, or the current UE preference is different from the one indicated in the last transmission of the UEAssistanceInformation message to the current Pcell; and
1> timer T340 is not running.
Editor’s Note: It is FFS whether the first transmission of the powerPrefIndication is restricted so that it can only be set to lowpowerconsumption.
Upon initiating the procedure, the UE shall:
1> if the UE prefers a default configuration for power saving:
2> start timer T340 with the timer value set to the powerPrefIndication-Timer;
1> initiate transmission of the UEAssistanceInformation message in accordance with 5.3.15.3;
Editor’s Note: It is FFS whether T340 is started also in case where the UE prefers a configuration that is primarily optimized for power saving.
2. Restrictions on first transmission of the Power Preference Indication

The value of the Power Preference Indication (PPI) bit can be set to either 0 as ‘default’ or 1 as ‘lowpowerconsumption’. The ‘default’ indication is defined as the UE preference for the default network configuration in terms of power saving. 
Initially, when the UE performs RRC Connection establishment, the E-UTRAN may not know the UE’s preferences with regard to power saving. Additionally, the UE may evaluate whether the default power saving configuration satisfies its power saving requirements or if it needs to change to a lowpowerconsumption configuration. 
Therefore, we think that the device should always be configured with the default configuration during connection establishment. So, if the device wants to send a PPI to change the default configuration, it has to be ‘lowpowerconsumption’ in the first transmission. 
Proposal 1: Remove editor’s note of “It is FFS whether the first transmission of the powerPrefIndication is restricted so that it can only be set to lowpowerconsumption.”

Proposal 2: Accept the modified stage-3 text as per Annex.1.
3. Should “T340” timer be one-way or two-way?
In CR [1], T340 timer is started when the UE transmits the UEAssistanceInformation message with powerPrefIndication set to default (one-way). Whether this T340 timer also needs to be started when powerPrefIndication is set to lowpowerconsumption is still under discussion (two-way).
Consider the case where a UE has already sent a UEAssistanceInformation message with PPI set to lowpowerconsumption to the E-UTRAN and is now using a low-power optimized configuration. In this state, if the UE detects active traffic requiring strict QoS has been initiated, it is likely that this traffic may incur longer delay than desirable since the UE is configured for power savings. If the UE needs to wait until the T340 timer expires (the value of the T340 timer can be up to 600 seconds) before conveying its preference, the delay due to existing configuration may adversely affect performance at the UE. In this case, it would be highly desirable for the UE to convey its new preference for the default configuration to the network as soon as possible to ensure good performance. UE Assistance Information is intended to save power but we always need to strive to guarantee the delay requirements. In the following subsections we will put forth different solutions for resolving this FFS. 
3.1 Options for UE Assistance Prohibit Timers

In this section, we explain the different options to start the powerPreferenceIndication timer including the following as depicted in figure 1: 
Option A: Keep T340 one-way as is, (started when UE is configured for default configuration), and recommend suitable values of operation.
· Option B: Make T340 two-way (started both when UE is configured for default as well as lowpowerconsumption configurations), and recommend suitable values of operation.
· Option C: Keep T340 one-way as is and introduce a new timer T341 (started when UE is configured for lowpowerconsumption configuration), and recommend suitable values of operation.
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Figure 1: Different options to start the powerPreferenceIndication timer
In the following subsections we analyze each of the different options comprehensively. 
3.2 Simulation Assumptions and Results Analysis
A simple simulation is designed to compare the different options; the following results are very intuitive and help to analyze the mentioned options. The active traffic is assumed as a session of uniformly random duration between [1, 150] seconds, each active traffic session is followed by a background traffic session simulated as a session of uniformly random duration in the range of [1 to (300, 600, 1000, 2500)] seconds. We assume that active and background sessions are interleaved together for the length of the simulation and invoke corresponding PPI from the UE as explained in section 3.1.
We defined a metric as follows:
· Missed active session represents the ratio of the total amount of active session time that was spent with an incorrect PPI i.e. lowpowerconsumption instead of default to the total active session time in the simulation. 
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Figure 2: Option B - “T340 two-way” (timer T340 starts after sending any PPI)
It has been shown in the study of background traffic that the mean IP packet rate for light background is in the order of 1 to 20 IP packets per min. including DL and UL [2], however, the traffic session lengths requiring default and lowpowerconsumption configuration are not deterministic.  As shown in the figure above, higher timer values for T340 are acceptable as long as the device operates in background session for a really long period of time. If this is not the case, then for a given T340 of 300 sec, and background session lasting 10 mins, as expected, about 40% of the active session traffic would be operating under lowpowerconsumption indication. It is understood that the effect will not be as exacerbated due to the different timers applied before the power saving operation, however, based on the results shown above, we would recommend the values of timer T340 to be kept under 120sec especially if being used two-way. 
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Figure 3: Option C- “T340 and a new timer T341” (timer T340 starts after sending any PPI set to default and timer T341 starts after sending any PPI set to lowpowerconsumption)

As shown in option B, it is found that higher values of the timer for lowPowerConsumption are undesirable due to any QoS effect it may have. In Figure 3, the missed active session ratio is shown for a value of T340 (120s) and several values for the proposed new timer T341 for a given active traffic session to showcase option C (additional results are provided in Annex. 2). As expected the missed active session ratio shows that it is highly unfavourable to have higher values for T341 representing timer for lowpowerconsumption to default indication. Hence the recommended values for this new timer are: {0, 30, 60, 90, and 120} seconds.
Observation 1: Lower values of two-way T340 timer result in lower missed active session ratio.
3.3 Discussion 
In the above simulation results analysis, we have shown of the three options considered, Option B reduces the signalling overhead of frequent sending of PPI by using a T340 timer whenever a PPI indication is sent. However large values of T340 timer may increase the amount of time the UE spends in low power configuration while actively transmitting traffic, (i.e. the missed active session ratio). Moreover, the missed active session ratio can have an adverse impact on delay performance at UE, which is unacceptable. 

Option C i.e. using T341 timer reduces this missed active session ratio especially at smaller values. However, introduction of a new timer increases the complexity at minimal added benefit. Thus, we think that Option A is the most preferable solution 

Proposal 3: Remove editor’s note of “It is FFS whether T340 is started also in case where the UE prefers a configuration that is primarily optimized for power saving”

4. Conclusions
Proposal 1: Remove editor’s note of “It is FFS whether the first transmission of the powerPrefIndication is restricted so that it can only be set to lowpowerconsumption.”

Proposal 2: Accept the modified stage-3 text as per Annex.1

Observation 1: Lower values of two-way T340 timer result in lower missed active session ratio.
Proposal 3: Remove editor’s note of “It is FFS whether T340 is started also in case where the UE prefers a configuration that is primarily optimized for power saving”
Annex. 1. 
Proposed Stage-3 Text for the First Transmission of the Power Preference Indication
*** STARTS MODIFIED SECTION 5.3.15.1 in 3GPP TS 36.331***
5.3.15
UE Assistance Information 
5.3.15.1
General
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Figure 5.3.15.1-1: UE Assistance Information
The purpose of this procedure is to inform E-UTRAN of the UE’s power saving preference. Both E-UTRAN and UE may assume that the UE has a default configuration for power saving initially when the E-UTRAN configures and enables the UE for power preference indication
5.3.15.2        Initiation
A UE capable of providing power preference indications in RRC_CONNECTED may initiate the procedure only if:

1> if the received powerPrefIndicationConfig includes the powerPrefIndication-Enabled; and
2>if UEAssistanceInformation message is sent for the first time

3>if the UE prefers a configuration primarily optimised for power saving

2>else

3>if timer T340 not running 

4> if the UE did not indicate any power saving preference since last entering RRC_CONNECTED on the current Pcell, or the current UE preference is different from the one indicated in the last transmission of the UEAssistanceInformation message to the current Pcell; and
*** ENDS MODIFIED SECTION 5.3.15.1 in 3GPP TS 36.331***
Annex. 2. Additional Simulation Results
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Figure 4: Option C- “T340 and a new timer T341” (timer T340 starts after sending any PPI set to default and timer T341 starts after sending any PPI set to low power consumption) for active and background session duration uniformly random [1,150] s and [1,600] s
[image: image8.png]Missed Active Session Ratio (%)

100

il

60

0

Eil

Active Session 3005

——— ([

60

90 120
Timer T340 (sec)

[ EETH
[ Bkgr. 600 ¢
[ Bkgr. 1000 5
I ko 2500 5





Figure 5: Option B - “T340 two-way” (timer T340 starts after sending any PPI) for active session duration uniformly random [1,300] s
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Figure 6: Option C- “T340 and a new timer T341” (timer T340 starts after sending any PPI set to default and timer T341 starts after sending any PPI set to low power consumption) for active and background session duration uniformly random [1,300] s and [1,600] s respectively
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Figure 7: Option C- “T340 and a new timer T341” (timer T340 starts after sending any PPI set to default and timer T341 starts after sending any PPI set to low power consumption) for active and background session duration uniformly random [1,300] s and [1,2500] s respectively
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