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1. Introduction
In the last RAN2 meeting, assistance information for eDDA was discussed based on the report of e-mail discussion [1] and offline discussion [2]. The majority thought that a 1-bit preference (e.g. “1” for power saving and “0” for default/performance) with respect to power consumption could be useful. As a result, the following agreements were reached.
	Agreements
1
We introduce signalling from the UE to the NW that allows to toggle between a “default” state and a “lower power consumption” state where it is up to the NW whether and how make use of the indication.

FFS whether the UE indicates with a capability that it supports this mechanism and if the UE indicates support the NW may or may not enable the UE to send these indications. 

FFS: whether the UE may only send an update if its preference changes or when it moves from a cell which did not enable the feature to a cell that enables the feature. 

FFS: Mechanisms to further avoid excessive signalling of this information from the UE shall be provided during the stage 3 work


However, there are still several unsolved questions related to this kind of assistance information. In this contribution, we would like to discuss more details about the mechanism of providing UE power preference indication (PPI) and also provide the corresponding proposals.
2. Discussion
In this contribution, we discuss the mechanism of providing PPI from three parts, i.e., the procedure of this mechanism, signalling overhead reduction, and continuation of PPI. The details of the three parts are introduced in the following subsections.
2.1 Procedure of the Mechanism
Before a UE starts to send its PPI, there are two possible procedures of negotiating between the UE and the eNB about their support of the feature of PPI as shown in Figure 1. For the capability-based solution, a UE shall first indicate the eNB that it supports the feature of providing PPI. If the eNB allows the UE to send the PPI, it will send an RRC message (i.e., an enable message) to enable this feature. Specifically, the capable UE can send its PPI after receiving the enable message from the eNB. On the contrary, with the NW-based solution, the eNB shall first send an enable message through broadcast signalling or dedicated signalling to a UE. A capable UE that receives the enable message could then send its PPI if needed. Obviously, with the capability-based solution, the eNB can be able to select which capable UE is allowed to send PPI based on its current situation or resource limitation. With the NW-based solution, the eNB may need to allow all capable UEs to send PPI, which is inflexible for the resource management. Therefore, the capability-based solution is preferable to the NW-based one here.
Proposal 1: The UE shall indicate that it supports the feature of providing power preference indication in UE capability information.
Proposal 2: The eNB can enable the feature by an RRC message if it allows the UE to send power preference indication.
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Figure 1
Capability-based approach and NW-based approach for the mechanism.
After receiving the enable message from the eNB, the capable UE can then send PPI to ask for a new configuration to enhance its operation (power saving or performance) at any time when the UE is in RRC connected state. In the last RAN2 meeting, there is an agreement that this indication is meant to toggle between a “default” and a “lower power consumption” state. However, there is a clear argument about this agreement. The major concern is that with this agreement, the usage of PPI would be limited because a UE cannot fully point out its actual requirements of power saving or performance, especially the eNB can still perform an unsolicited reconfiguration to the UE. In some cases, for an unfortunate UE, it may finally be configured with a “power optimized” configuration that the eNB takes its PPI into account after several “performance” reconfigurations, but find out that this new configuration costs more power than the original one. Alternatively, we suggest that the PPI should be interpreted as an “up/down adjustment preference” with respect to the current reconfiguration. Specifically, the UE is allowed to send the same PPI as the previous one successively (i.e., successive “0” or “”1) to further enhance its operation if allowed. In this way, the UE can indicate its favourite degree of power saving or performance as it wishes for. But, it is still up to the eNB how to use its PPI. Therefore, the eNB does not need to answer the PPI at all.
Proposal 3: The UE can send the same power preference indication as the previous one successively if allowed.
Proposal 4: The eNB may not answer the power preference indication.
2.2 Signalling Overhead Reduction

If the eNB allows a UE to send the same PPI successively, mechanisms to restrict the UE’s behaviour to prevent excessive signalling are necessary. In this contribution, we suggest three mechanisms for signalling overhead reduction. The first mechanism is to prevent a UE sending its PPI too frequently. Specifically, the UE has to wait for a pre-defined period T1 before sending the next PPI, where T1 could be a common value defined per call (e.g., broadcasting in system information) or a dedicated value defined per RRC connection (e.g., given by a dedicated RRC message). The second mechanism is to avoid a UE sending redundant PPIs while the eNB cannot provide better configuration to reply to the UE’s requirements (more power saving or more performance). Since a UE does not know the current situation of the eNB, it happens that a UE may ask for more than the eNB can provide. To avoid these redundant PPIs, we suggest that the eNB shall be able to send a restriction message to enforce the UE that it can only send the opposite PPI (compared to the latest PPI transmitted before receiving the restriction message) within a pre-defined period T2. Like T1, T2 could be a common value defined per call or a dedicated value defined per RRC connection. Moreover, T2 could also be indicated in the restriction message. Finally, we suggest that the eNB should be able to stop a UE sending any further PPI due to resource limitation or other reasons. To render such flexibility, the eNB should be able to send a disable message to the UE to stop sending any further PPI until it receives the enable message again.
Proposal 5: The UE has to wait for a specific time before sending the next power preference indication.

Proposal 6: The eNB can send a restriction message to prevent the UE sending the same power preference indication as the previous one within a pre-defined period.
Proposal 7: The eNB can stop the UE sending power preference indication by sending a disable message
2.3 Continuation of Power Preference Indication during Handover
Since the PPI reflects the current UE requirements, it could be useful for the target eNB to set appropriate configuration. As shown in Figure 2, once the target eNB obtains the latest effective PPI of the UE, the target eNB may consider satisfying the UE requirements in the first configuration without UE providing the same PPI again. Therefore, it is beneficial for both UE and eNB to keep synchronization on the latest effective PPI.
Proposal 8: The source eNB shall forward the power preference indication to the target eNB when handover.
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Figure 2
Reuse Latest PPI When Handover
3. Conclusions
For the mechanism of providing PPI, we suggest to adopt the capability-based approach to achieve the purpose. The capability-based approach is that the UE shall indicate its support first and then the eNB should response by an enable message if it allows the UE to send PPI. The benefit of the capability-based approach is that the eNB can be able to select which capable UE is allowed to send PPI based on its current situation or resource limitation. To further reduce the signalling overhead, three mechanisms are proposed, including setting a waiting time for the UE to send the next PPI, sending a restriction message to avoid redundant PPIs, and sending a disable message to stop the UE sending further PPI. Finally, we suggest to reuse the latest PPI by conveying this information from source eNB to target eNB when handover.
Proposal 1: The UE shall indicate that it supports the feature of providing power preference indication in UE capability information.
Proposal 2: The eNB can enable the feature by an RRC message if it allows the UE to send power preference indication.
Proposal 3: The UE can send the same power preference indication as the previous one successively if allowed.
Proposal 4: The eNB may not answer the UE power preference indication.
Proposal 5: The UE has to wait for a specific time before sending the next power preference indication.

Proposal 6: The eNB can send a restriction message to prevent the UE sending the same power preference indication as the previous one within a pre-defined period.
Proposal 7: The eNB can stop the UE sending power preference indication by sending a disable message.
Proposal 8: The source eNB shall forward the power preference indication to the target eNB when handover.
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