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1.  Introduction
As part of the work on UE power savings, an objective of the WID [1] is on UE assistance information for power saving.
	Study and select among the following UE assistance information for RAN2 by RAN#85: power preferred information (baseline LTE PPI in a well-defined manner) and UE's preference on C-DRX, BWP and SCell configuration [RAN2].



In this paper, we discuss the framework to report UE assistance information, and the specific parameters to report.
2.  Discussion
2.1. Framework to report UE assistance information



Figure 1. Signalling for UE Assistance Information in current TS 38.331
Figure 1 illustrates how UE assistance information is configured and used in NR today. As part of the RRC reconfiguration procedure, the NW configures the UE with the type of assistance information it would like the UE to report, along with associated timers for its operation. We think this mechanism can be re-used for providing UE assistance to the NW for its power-saving purposes.

Proposal 1: The existing UE assistance framework is re-used to provide feedback to the NW on the means to reduce the UE’s power consumption.

	TS 38.331
5.7.4	UE Assistance Information
5.7.4.2	Initiation

Upon initiating the procedure, the UE shall:
1>	if configured to provide delay budget report:
2>	if the UE did not transmit a UEAssistanceInformation message with delayBudgetReport since it was configured to provide delay budget report; or
[bookmark: _GoBack]2>	if the current delay budget is different from the one indicated in the last transmission of the UEAssistanceInformation message and timer T342 is not running:
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3;
1>	if configured to provide overheating assistance information:
2>	if the overheating condition has been detected and T345 is not running; or
2>	if the current overheating assistance information is different from the one indicated in the last transmission of the UEAssistanceInformation message and timer T345 is not running:
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3;


[bookmark: _Ref16604999]Excerpt 1: Delay budget reporting using UE assistance in 38.331

To avoid frequent transmission of UE assistance information message, e.g. due to rapid changes in traffic, a prohibit timer can be introduced similar to that used for delay budget reporting as shown in Excerpt 1. Such a prohibit timer would start on the transmission of a UE assistance information message that includes parameters for power consumption reduction. While this timer is running, the UE does not send any further UE assistance information messages for power consumption reduction reasons.

Proposal 2: Introduce a prohibit timer for the transmission of UE assistance information for power saving.

As for the trigger conditions for transmitting UE assistance information, we can again re-use the Rel-15 NR baseline for overheating and delay budget reports. A UE would transmit assistance information for power saving only in case one of the following conditions is satisfied:
· If UE has not previously transmitted a UE assistance information message for power saving
· If the preferred configuration/parameters for power saving have changed from those reported in the previous UE assistance information message. 

Proposal 3: The UE can trigger the transmission of the assistance information for power saving on fulfilling one of the following conditions: 
· UE has not previously transmitted a UE assistance information message for power saving
· The preferred configuration/parameters have changed from those reported in the previous transmission of UE assistance information message for power saving
2.2. Content for each category of UE assistance information
The following categories of parameters have been included in the WID for UE assistance reporting:
· PPI
or,
· C-DRX configuration parameters
· BWP configuration parameters
· SCell configuration parameters
The power preference indication is a very coarse mechanism that was introduced in LTE. Neither its trigger, nor a corresponding response from the NW are defined, rendering such a mechanism unusable. The UE is aware of the application(s) running on the device and is well suited to leverage this information to balance out power and performance. Providing specific feedback to the NW that can aid it in providing the UE with a configuration that matches its ongoing activity, can help align the UE’s power consumption with its expected performance. To that end, we think that feedback on the C-DRX configuration and on the number of activated SCells would be useful, and these parameters can be adapted to match the activity in the UE.

Proposal 4: The UE provides assistance information for power savings to the NW based on the characteristics of the ongoing activity in the UE.
2.2.1. C-DRX configuration/parameters
For C-DRX configuration, we think the following DRX parameters should be reported as assistance information for power saving:
· Long DRX cycle: The DRX cycle duration should match the type of activity in the UE. For example, if a delay-tolerant application is running on the UE, it can suggest a longer DRX cycle to the NW to reduce power consumption due to PDCCH monitoring.

· DRX inactivity timer and short DRX: The inactivity timer and the short DRX configuration models the ‘bursty’ nature of traffic, i.e. the probability of further traffic following initial activity. For example, a DL transmission is often followed by a higher layer TCP acknowledgment which is sent a short while after the downlink data is received. The UE can report a suitable value of the inactivity timer and a short DRX configuration that is appropriate to the nature of the ongoing traffic in the device.

· DRX offset: When a UE is configured with DC, it is preferred that the DRX offset of the two legs can be “aligned”, which means the DRX on-Duration on both legs start at the same time. When aligned, the UE can monitor both legs at the same time when UE wakes up, rather than having to wake up individually for each leg. Alignment of DRX on-duration between two legs can help reduce the active time, and we think it is useful to report the preferred DRX offset as part of the assistance information in case of misalignments.

Proposal 5: UE assistance information for power savings can include the UE’s preference on the following DRX parameters: 
· DRX long cycle
· DRX inactivity timer
· DRX short cycle 
· DRX short cycle timer
· DRX start offset. 
2.2.2. SCell configuration/parameters
Another characteristic of the ongoing traffic in the UE is the expected peak data volume. This can change as the application running in the UE changes. For example large data rates are expected for high definition video streaming applications, while messaging applications would have limited data exchanged. If this info can be passed on to the NW, then the NW can activate a suitable number of SCells based on the UE’s feedback, to reduce power consumption while ensuring acceptable QoS performance. 

Proposal 6: UE assistance information for power savings can include the UE’s preference on the number of activated SCells.

3. Conclusion 
In this contribution, we propose:
Proposal 1: The existing UE assistance framework is re-used to provide feedback to the NW on the means to reduce the UE’s power consumption.
Proposal 2: Introduce a prohibit timer for the transmission of UE assistance information for power saving.
Proposal 3: The UE can trigger the transmission of the assistance information for power saving on fulfilling one of the following conditions: 
· UE has not previously transmitted a UE assistance information message for power saving
· The preferred configuration/parameters have changed from those reported in the previous transmission of UE assistance information message for power saving
Proposal 4: The UE provides assistance information for power savings to the NW based on the characteristics of the ongoing activity in the UE.
Proposal 5: UE assistance information for power savings can include the UE’s preference on the following DRX parameters: 
· DRX long cycle
· DRX inactivity timer
· DRX short cycle 
· DRX short cycle timer
· DRX start offset. 
Proposal 6: UE assistance information for power savings can include the UE’s preference on the number of activated SCells.
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