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1
Introduction

Currently agreed TS 36.331 for eDDA enhancement has following open items:
It is FFS whether the first transmission of the powerPrefIndication is restricted so that it can only be set to lowpowerconsumption.
It is FFS whether T340 is started also in case where the UE prefers a configuration that is primarily optimized for power saving.

This paper discusses the issues and proposes the way forward to clear the FFSs.

2
Discussion
2.1
Restriction of the powerPrefIndication
The issue is related to signalling optimization for powerPrefIndication (PPI) and how to keep the UE and network synchronized which mode the UE is in at each time instant. PPI is a one bit indication and the assumption was that there is a “default” configuration when there is no specific reason to try to achieve lowest possible power consumption. In such situation the connection configuration and state control can be based on the QoS requirements.
The thinking to restrict the PPI to lowpowerconsumption only when sent for the first time after connection setup, was that the network assumes the UE being in the normal or ‘default’ mode when the new data transfer starts after the UE was in idle state. This is captured in the latest CR (in 5.3.15.1) with the statement:

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.

If the traffic is generated by the applications actively used by the end user, the default configuration should be suitable to carry the data with targeted QoS. On the other hand, if e.g. traffic is from applications running in the background, the UE can send the PPI with the value of lowpowerconsumption, provided that the PPI signalling is allowed by the network.
Following the principle of restricting the first PPI indication to lowpowerconsumption only, there will be saving the UE assistance signalling as PPI signalling can be avoided in all cases where the power consumption is not a priority for the connection configuration. By this the signalling load can be reduced as only the other value of the PPI needs to be sent. The restriction should be stated in the specification in order to align the behaviour of all UE implementations i.e. there will not be any UEs sending the ‘default’ indication as the 1st PPI information.
Proposal 1: The 1st powerPrefIndication can be restricted to lowpowerconsumption only in order to avoid unnecessary signalling when the default configuration is valid. This shall be captured in the specification text as the UE behaviour.
2.2
Timer handing

There are two basic scenarios that should be considered regarding the time restriction for the power saving indication, namely: a) UE is kept continuously connected (with long connection release timer) or b) the connection is released soon after data burst transmission.

2.2.1
Connected state case

The other FFS to be closed now is whether T340 needs to be activated in the other way.(i.e when UE indicates PPI to lowepowerconsumption). Considering the reason for UE to send PPI to default is when the active tranffic exchange is started, (e.g, user started some application), there is no reason to prevent sending PPI to default by compromising user experience. And once UE sent PPI to default, T340 will run and UE is not allowed to send another PPI to lowerpowerconsumption and this will be enough to control the amount of PPI signalling. Also if some UE generates too many PPI, network can simply disable PPI reporting.
Proposal 2: It is enough to start T340 only when the PPI with “default” indication is sent in order to control the amount of PPI reporting.

2.2.2
Intermittent traffic with state transitions
The situation is different in case b). The connection may be activated just to send a small packet e.g. when the running applications are generating only background traffic (this can be typical traffic generated by smart phones). For just a short connection it is does not make sense to initiate the PPI signaling procedure if the connection is soon to be released. Figure 1 illustrates the problem.
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Figure 1 Signaling with intermittent traffic and state transitions

To avoid such problem, there could be another timer for the transmission of the PPI with value lowpowerconsumption which would be started at the first connection re-configuration signalling which enables the UE assistance signaling. If the timer is long enough spanning whole duration in connected state (for the short packet transmission), the PPI signalling and consequent RRC re-configuration can be avoided. As the connection release is decided by the network the prohibit time could be somehow aligned with the anticipated connection release suggesting that the timer should be configurable.
The new prohibit time could in principle be also a fixed value specified in the RRC specification. However, in that case the adaptation possibility is ruled out and it may be difficult to agree upon single commonly acceptable value.

Another option would be to use the buffer status whether to send the indication or not. If there is only small amount of data in the buffer the PPI siganling could be delayed. However, data amount obviously is not very reliable indication as new data may arrive any time after the connection setup. 
Based on the analysis of the alternative solutions, the usage of a timer would be most straight forward and simple from the specification point of view. The enhancement can be implemented using the same timer T340 but applying it also when the connection re-configuration is sent and when the T340 is configured and PPI signalling enabled.
Proposal 3: It is proposed to start T340 at the connection re-configuration when the T340 is configured and when PPI signalling is enabled.
3
Conclusions
In this contribution we have elaborated whether to restrict the 1st PPI indication to lowpowerconsumption in order to clarify the open issue in the latest TS 36.311 CR. Based on the conclusions we propose:
Proposal 1: The 1st powerPrefIndication can be restricted to lowpowerconsumption only in order to avoid unnecessary signalling when the default configuration is valid. This shall be captured in the specification text as the UE behaviour.
Proposal 2:  It is enough to start T340 only when the PPI with “default” indication is sent in order to control the amount of PPI reporting.
Proposal 3:  It is proposed to start T340 at the connection re-configuration when the T340 is configured and when PPI signalling is enabled.
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