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1 Introduction
Exception was created in [RP-121290] to handle the FFS points regarding UE assistance information and to complete specification. The corresponding stage-3 CR was agreed in [RP-121378]. There are a couple of FFS points related to the prohibit timer handling and setting for first transmission of powerPrefIndication. Additionally, behaviour where the RRC_Connected UE is moved from a cell which doesn’t configure UEAssistanceInformation to a cell which configures UEAssistanceInformation also requires further discussion. In this contribution, we attempt to discuss the open issues in order to complete the specification of the feature.
2
Discussion
Agreed stage-3 CR in [RP-121378] specifies two power saving preferences as ‘default’ and ‘lowpowerconsumption’. According to the agreed CR, ‘lowpowerconsumption’ corresponds to a configuration primarily optimised for power saving while ‘default’ corresponds to a default configuration for power saving. In this context, the term a default configuration is used to indicate a radio configuration which is not primarily optimised for power saving. 

On the other hand, the term default configuration is used elsewhere in the specification referring to a specific radio configuration specified in the specification. One occurrence of the term default configuration in the current specification is quoted below for reference. 
NOTE 1:
Value "N/A" indicates that the UE does not apply a specific value (i.e. upon switching to a default configuration, E-UTRAN can not assume the UE keeps the previously configured value). This implies that E-UTRAN needs to configure a value before invoking the related functionality.

The use of the same term with two different meanings in the same specification is confusing and results in ambiguity.  In order to avoid the ambiguity, the text referring to default configuration in section 5.3.15 can be rephrased or removed. For example, the sentence “if the UE prefers a default configuration for power saving” can be replaced with “if the UE does not prefer a configuration primarily optimised for power saving”. 
Proposal 1: the text referring to a “default configuration” for power saving should be rephrased to avoid ambiguity with currently used term “default configuration” with a different meaning.
Without knowledge of the UE power preference, only possible assumption by the network is that the UE prefers a default configuration for power saving when configuring and enabling the UE power preference indication. If the UE indicates ‘default’ for powerPrefIndication to the network as the first transmission, the UE is informing the network what is already assumed at the network, ie: no new information is signalled. Considering that the radio signalling should only be used to convey new information, we think the first transmission of the powerPrefIndication (upon the configuration) should be restricted so that it can only be set to ‘lowpowerconsumption’.

The scenario is different when considering reconfiguration of powerPrefIndication. For example in handover scenario, the target eNB is aware of the UE’s power preference based on the information transferred over X2 (proposal 3). Therefore, first transmission after the reconfiguration may take value ‘default’ or ‘lowpowerconsumption’ depending on the previously communicated value.

Proposal 2: UE and network assumes “default” on establishing the RRC connection.  The first transmission of powerPrefIndication upon configuration of UEAssistanceInformation should be restricted so that it can only be set to ‘lowpowerconsumption’.
How a target eNB obtains a UE UEAssistanceInformation upon handover is yet to be discussed. There are two possibilities for target eNB to obtain the UEAssistanceInformation: a) from source eNB, if the UEAssistanceInformation is configured in the source eNB.  b). from the UE upon handover to the target cell. The UE configuration used in the source eNB is normally provided to the target eNB during handover preparation, therefore, the target eNB is aware of whether the UEAssistanceInformation is configured in the source eNB. The source eNB can forward the UEAssistanceInformation to the target eNB over X2 in AS-Context. Therefore, the UE is not required to transmit UEAssistanceInformation upon entering the target eNB.

Proposal 3:  UEAssistanceInformation is forwarded to the target eNB in AS-Context by the source eNB.

The current text for initiation of UEAssistanceInformation indicates that the UE shall initiate the procedure only if 

· the received powerPrefIndicationConfig includes the powerPrefIndication-Enabled; and
· 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
· timer T340 is not running.
The highlighted text covers for the case where the UE transmits UEAssistanceInformation for the first time since connected to the network. It is also possible to disable the feature for a RRC_Connected UE. If the feature is (re)enabled, the UE shall provide UEAssistanceInformation to the network. Note that past UEAssistanceInformation has been deleted or invalid when disabling the feature. The highlighted text is required to be modified to include the case where the feature is re-enable after a period of disabling. One possibility is to modify the text as shown below:
· the UE did not indicate any power saving preference since last entering RRC_CONNECTED on the current Pcell, or since the last time the UE transmitted an UEAssistanceInformation message, the UE has received  powerPrefIndicationConfig message not including the powerPrefIndication-Enabled or the current UE preference is different from the one indicated in the last transmission of the UEAssistanceInformation message to the current Pcell; and
Proposal 4: the text should be modified to cover for the case where the feature is disabled for a period of time since the last transmission of UEAssistanceInformation message.
If the UE moving from a source eNB which doesn’t configure the feature to a target eNB which configures the feature, the UE is required to provide UEAssistanceInformation upon the configuration of the feature. To cover for the case where the UE is moving from a cell where the feature wasn’t configured, the following condition should also be added.

or since the last time the UE transmitted an UEAssistanceInformation message, the UE connected to a Cell where it has not received powerPrefIndicationConfig message including the powerPrefIndication-Enabled.
Proposal 5:  The UE may (or is allowed to) initiate the procedure if since the last time the UE transmitted an UEAssistanceInformation message, the UE connected to a Cell where the feature wasn’t configured. 
If the current text is modified to capture both proposal 4 and 5 above, the resulting text is shown below. 

	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 since the last time the UE transmitted an UEAssistanceInformation message, the UE has received  powerPrefIndicationConfig message not including the powerPrefIndication-Enabled, or since the last time the UE transmitted an UEAssistanceInformation message, the UE connected to a Cell where it has not received powerPrefIndicationConfig message including the powerPrefIndication-Enabled, 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.


Now the condition for initiating the UEAssistanceInformation procedure seems quite complex. We propose to simplify the text as below.

Generally, the condition for the UEAssistanceInformation message transmission is simply initiated if the UE preference is changed compared to the previous UE preference. The highlighted conditions are added to cover for the condition where the UE is required to initiate UEAssistanceInformation procedure at the configuration (ie: initial configuration in RRC_Connected, or enabling the feature after period of disabling, or while handing from a cell which doesn’t configure the feature). If initial powerPrefIndication at the procedure configuration shall be assumed to be ‘default’, and if the corresponding parameters to be released when disabling the configuration, the condition for UEAssistanceInformation initiation can be simplified as:
	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 current UE preference is different, from the one indicated in the last transmission of the UEAssistanceInformation message, if any; and

1>
timer T340 is not running.


The release of corresponding parameter when disabling the configuration can be captured by using a setup/release structure for the configuration as suggested below.
PowerPrefIndicationConfig-r11 ::= CHOICE{

Release




NULL,


Setup




SEQUENCE{



powerPrefIndication-Timer-r11

ENUMERATED {s0, s0dot5, s1, s2, s5, s10, s20, 











s30, s60, s90, s120, s300, s600, spare3, 











spare2, spare1}

}



}
Proposal 6:  It is proposed to simplify the text on UEAssistanceInformation procedure initiation and release of corresponding parameters upon disabling of the procedure.  

Currently prohibit timer T340 is started when powerPrefIndication is set to ‘default’. It is FFS whether T340 is started when powerPrefIndication is set to lowpowerconsumption. The prohibit timer is introduced as a way of signalling overhead control. The prohibit timer, as currently specified, control how quickly a UE can inform the network of its preference for power optimised configuration. On the other hand, if prohibit timer is introduced in the other direction, the timer will also control the UE informing the network of its preference for “not power optimised configuration”. For example the UE has indicated preference for power optimised configuration and the UE is required to perform web browsing, where the UE would like to have fast communication. In this scenario, the UE should be able to inform the network of its preference without delay. 

Moreover, the network may take a number of actions upon reception of lowpowerconsumption preference from the UE. If the RRC connection is released, there is no time control due to UE power preference when RRC connection is requested by the UE.  Similarly, there should not have a timer constrain when communicating to the network while in RRC connected. In conclusion, we believe the prohibit timer should not be started when setting preference to “lowpowerconsumption”. 

Proposal 7: no need for T340 to start when the UE preference is set to lowpowerconsumption.
According to [RP-121378], powerPrefIndication-Timer value is configured when configuring the UEAssistanceInformation. However, T340 is started only when the powerPrefIndication is set to default. In other wards, the T340 is not (re)started at the (re)configuration. 
When consider UE handover scenario, the source and target cells may have different timer values for the UE. Assume that the UE has indicated default in source eNB and T340 has started. T340 continue running when entering the target eNB. When T340 was started in the source eNB, the value configured by the source eNB is used. When the UE set the preference to default in the target cell, the new timer value configured by the target eNB is applied. However, it is ambiguous which value to be used while entering the target eNB. There are three possibilities:

1). T340 started in the source eNB uses the timer value configured by the source eNB until the timer expiry. This means the UE needs to keep tack of two timer values corresponding to the values configured by the source and the target eNBs. 

2). Upon the reconfiguration, T340 is restarted (if running) with the new value. This results in increased prohibit time for the first indication of lowpowerconsumption after the reconfiguration. However the consequence is not seen detrimental.
3). It is left to the UE implementation which timer value to use during the ambiguity period. However, the primary reason for the introduction of prohibit timer was to enable the network control of transmission of powerPrefIndication by the UE.  

Out of the above options, option 2 results in simple specification and also simplify the UE implementation. Therefore we have preference for option 2.

Proposal 8:  RAN2 is requested to discuss reconfiguration scenario identified above and agree on the UE behaviour for T340 with the new value upon the reconfiguration while the timer is running.

This section discussed the use of T340; prohibit timer. The main objective of powerPrefIndication is to inform the network that the UE prefers a configuration primarily optimised for power saving, thus as a results of the network action upon reception of powerPrefIndication, the UE power saving can be achieved.  Additionally a prohibit timer was agreed as a way to control the signalling overhead caused by especially a misbehaving UE. FFS whether it is alternatively OK to rely on that the NW de-configures the feature for a misbehaving UE.
The prohibit timer value is configurable by the network and may take value range 0, o.5, 1, …, 600 seconds. Every large value of prohibit timer delays the UE preference indication for power optimised configuration. Therefore, in order to achieve better UE power saving, zero or small timer value should be configured for the UE who are not misbehaving (most UEs in the system is assumed to be not misbehaving). If the network has identified a misbehaving UE, the network may configure a large prohibit timer value. Note that the prohibit timer is only applicable in one direction (delay the indication of lowpowerconsumption). The misbehaving UE still may create unnecessary signalling by indicating the ‘default’ immediately after transmission of powerPrefIndication containing lowpowerconsumption. It is questionable how much signalling reduction or control of misbehaving UEs is achieved by the use of prohibit timer. Instead of prohibit timer control, the network can disable the feature for misbehaving UEs. This not only saves signalling it also provides a simple method of UE control. The network is already support the enabling and disabling of powerPrefIndication. Therefore, it is questionable what additional benefit of a prohibit timer. Note also that the specification with respect to prohibit timer is not yet completed. The discussion related to proposal 7 and 8 should also be considered for the complete of prohibit timer specification.  
Proposal 9: It is proposed to discuss whether to remove prohibit timer and rely on de-configuring the feature by the network if required to control misbehaving UEs.
3 Conclusions

This contribution addresses open issues on powerPrefIndication in order to complete the specification. The following proposals are made:

Proposal 1: the text referring to a “default configuration” for power saving should be rephrased to avoid ambiguity with currently used term “default configuration” with a different meaning.
Proposal 2: the first transmission of powerPrefIndication upon configuration of UEAssistanceInformation should be restricted so that it can only be set to ‘lowpowerconsumption’.
Proposal 3:  UEAssistanceInformation is forwarded to the target eNB in AS-Context by the source eNB.

Proposal 4: the text should be modified to cover for the case where the feature is disabled for a period of time since the last transmission of UEAssistanceInformation message.
Proposal 5:  The UE shall initiate the procedure if since the last time the UE transmitted an UEAssistanceInformation message, the UE connected to a Cell where the feature wasn’t configured. 

Proposal 6:  It is proposed to simplify the text on UEAssistanceInformation procedure initiation and release of corresponding parameters upon disabling of the procedure.  

Proposal 7: no need for T340 to start when the UE preference is set to lowpowerconsumption.

Proposal 8:  RAN2 is requested to discuss reconfiguration scenario identified above and agree on the UE behaviour for T340 with the new value upon the reconfiguration while the timer is running.

Proposal 9: It is proposed to discuss whether to remove prohibit timer and rely on de-configuring the feature by the network if required to control misbehaving UEs.
A CR capturing proposal 1, 2 ,3, 6 and 7 is provided in [R2-124877].
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