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1 Introduction

In the RAN#79bis meeting, several companies discussed the interpretation of the PPI signalling in terms of its impact on the QoS [1]. In this paper, we explore the different interpretations of the impact of PPI on UE QoS and propose a solution that ensures consistency in UE and network behaviour. 
2 Discussion

In the previous meeting, the impact of Power Preference Indication on the UE QoS was discussed. Multiple concerns were raised that since the triggers for UE sending PPI as well as the network’s response to the PPI are both implementation dependent by the UE and network vendors respectively, sending the PPI may lead to inconsistent behaviour [1]. 
Specifically, the discussion focused on the following issues.
Use Case: If UE signals PPI = lowPowerConsumption and the eNB responds to this PPI by providing a configuration optimized for power saving to the UE, then:

Q1 a) Does using a configuration optimized for power saving affect the QoS of the current service flows?
Discussion: The quick answer for question Q1 a) is yes, the UE must expect lower QoS when PPI = lowPowerConsumption. It is generally understood that UE signals PPI = lowPowerConsumption for traffic types such as background traffic that are considered latency-tolerant and which have very low throughput requirements.  As shown in [2], power saving configuration (i.e. longer DRX cycles and shorter inactivity timers) is adequate for background type of traffic. The same configuration, however, may lead to substantially higher delays for other traffic such as interactive content pull. Thus if the UE chooses to use PPI = lowPowerConsumption for delay-sensitive traffic such as interactive content-pull, the results show that there is a higher likelihood of increasing delay and latency.  
Q1 b)What happens if a GBR traffic is initiated (for example, the UE receives a voice call?) when it is currently configured for low power saving. Specifically, we would like to understand the UE expectations in this case. Does the UE expect that the network would prioritize the QoS requirements of this flow or the network would wait to receive a PPI = normal indication to change the power configuration. 
Discussion: This case is different from Q1 a) in that here, the eNB has more stringent QoS guarantees to fulfil that have been established by the EPC for a given service flow.  In this case, the eNB may decide that for GBR bearers, configurations optimised for power saving are not adequate and hence the eNB may change it, without waiting for the UE to signal PPI = normal.
As shown in figure 1, when eNB changes the configuration without getting PPI = normal from UE, the PPI is still set to lowPowerConsumption at the UE. Since the UE is not allowed to send the same PPI consecutively, it cannot signal PPI = lowPowerConsumption after the active traffic ends. This may lead to the UE being locked into a normal configuration for the duration of the connection. One of the alternative ways around is for the UE to send PPI = normal, then wait until the T340 timer expires and then send a PPI = lowPowerConsumption. But this may lead to UE consuming more power especially if the T340 values are set very high and leads to PPI being inconsistent with the UE’s actual intent.














Fig 1: An example scenario of PPI exchange

The occurrence of this problem may lead to the conclusion that perhaps the eNB should not grant a power saving configuration if the UE has a subscription for GBR type of traffic, even when UE sends PPI = lowPowerConsumption, but that would be a very extreme solution.

The other point to consider here is that there may be cases where a UE may be willing to accept lower QoS even for a GBR bearer. If on the other hand, the UE does not want lower QoS, then the UE can signal this by sending PPI = normal when active traffic begins. There are no restrictions for the UE to send PPI = normal (i.e. there is no T340 timer running).

Finally, it seems clear that if the UE signals PPI = lowPowerConsumption, the UE may have lower QoS in some cases for traffic with stringent QoS requirements and this must be taken into account during implementation of PPI.

Proposal 1: If the UE indicates PPI = lowPowerConsumption, then it may experience lower QoS than that configured in the established data radio bearers. 
Proposal 2: Add a Note 1 in 36.300, Section 16.3 as follows
16.3
UE assistance information for RRM and UE power optimisations

In order to optimise the user experience and (for instance) to assist the eNB in configuring connected mode parameters and connection release handling, the UE may be configured to send assistance information to the eNB comprising:
-
UE preference for power optimised configuration (1 bit):
-
When this bit is sent by the UE, the UE shall set the bit (to true or false) in accordance with its preference for a configuration that is primarily optimised for power saving (e.g. a long value for the long DRX cycle or RRC connection release) or not
-
The details regarding how the UE sets the indicator are left to UE implementation
NOTE:
Mechanisms to avoid excessive signalling of this information from the UE shall be provided during the stage 3 work
NOTE 1: If the UE indicates PPI = lowPowerConsumption, then it may experience lower QoS than that configured in the established data radio bearers.
3 Conclusion
It may not be possible to provide a defined level of QoS for GBR traffic or for QCI with stringent QoS requirement when UE is in lowPowerConsumption configuration (PPI = lowPowerConsumption). 
Proposal 1: If the UE indicates PPI = lowPowerConsumption, then it may experience lower QoS than that configured in the established data radio bearers.
Proposal 2: Add a Note 1 in 36.300, Section 16.3 as follows

NOTE 1: If the UE indicates PPI = lowPowerConsumption, then it may experience lower QoS than that configured in the established data radio bearers.

4 Reference 

[1] R2-124965 “Finalizing the UE Power Preference Indication”, Huawei, HiSilicon
[2] 3GPP TR 36.822 V11.0.0 LTE RAN enhancements for diverse data applications
eNB





UE





PPI = lowPowerConsumption





UE sends PPI=lowPowerConsumption





eNB configures  power optimized Configuration





Active Traffic Starts





eNB changes the configuration to ensure QoS for Active Traffic





Active Traffic Ends





UE may want to send PPI = lowPowerConsumption. However, it cannot send same PPI consecutively. 








