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1	Introduction
In this document, we discuss UE assistance information aspects related to configuration switching and UL operation which could provide UE power saving. 
[bookmark: _Ref178064866]2	UE assistance information general discussion
Several proposals have been proposed by companies regarding the UE assistance information for UE power savings particularly regarding the DL operation. Some information including the UE preferred BWP configuration and change request, preferred TDRA configuration; UE-initiated SCell (de)activation. Scheduling using such preferred configurations however impacts NW scheduling flexibility. Indeed, it is the benefit of the NW that the UE is as power efficient as possible, however, the NW must consider multiple UEs while assigning the resources. In many cases, NW has enough information to deliver both QoS as well as power efficiency to the UE.
On top of that, frequent transmission of UE assistance requires more overhead from the UE side and potentially increases the UL power consumption. Therefore, it is important that the assistance information provided by the UE is compact and proven to be useful for both the UE and the NW. In another word, it should be information about UE activities that the NW cannot derive on its own.
In the current standard, several UE assistance information such as the UE capability report already exist which can also be updated in RRC_Inactive/Idle mode. UE capability report can provide valuable information about the UE, e.g. the number of antennas, frequency, bandwidth and so on. Because the UE can update the capability report about these items during the Idle/inactive parts, it is not clear if additional UE assistance information is needed for these aspects.
[bookmark: _Toc5022906][bookmark: _Toc5133176]Frequent UE assistance information might increase the UE power consumption.
[bookmark: _Toc5133179]The assistance information provided by the UE should be limited to the information that the NW cannot have.

Another existing UE assistance information that is existing is the overheating status and delay budget report. This is interesting because it consists of several operation related to configurations that are tied with power saving, e.g. number of CCs, CDRX cycle length, maximum aggregated BW, and maximum number of MIMO layers. Although it is not desirable to derive the configuration for power saving directly from this information (i.e. NW needs to act differently between the overheating and power saving information), there is L2 based information that already consists the power-related switching command. Thus, considering the expertise and foresight, this kind of information and its related adaptation should be discussed by RAN2. 
[bookmark: _Toc5133180]The configuration of UE assistance information as well as its need in UE power saving should be discussed by RAN2.


3	UE assistance information for UL operation
While UE assistance information for the DL may seem strictly not necessary, UE assistance information about the UL operation e.g. UL traffic can be useful in some cases as discussed below. 
Related to the traffic, the NW can have some knowledge for downlink e.g. based on its DL buffer status; for the UL part, the NW must rely on the UE assistance information, e.g. BSR. This is because the UE has better knowledge on the current traffic and general understanding on how the traffic will evolve over certain period, e.g. based on the running applications.
While BSR indeed could give information about the UL status of the UE, it should be noted that BSR is instantaneous, i.e. does not report the UL expectation for the upcoming time. Thus, if the NW only takes BSR (and its DL buffer information) into account to do the UE parameter configuration, it is highly probable that the UE needs to send some data in the UL (a.k.a. wake up) a short while after the UE goes to sleep. In this case, the UE must start with a UE scheduling request again. This process, at the end, leads to a waste of energy for the UE, as well as causes additional latency and throughput reduction.
[bookmark: _Toc5133177]To do configuration switching only based on the current DL/UL status may lead to additional power consumption for the UE, as well as additional latency and throughput reduction.	

Considering the above discussion, one information that can be beneficial for the NW is related to the UL/DL expectations. For the NW to be able to send go-to-sleep (GTS) signal e.g. through MAC command CE, it is important that the NW is confident that there is nothing is expected/needed to be scheduled (for both DL and UL) during that sleep duration (i.e. the sleep time inside the CDRX cycle). Sending the UE to sleep while it needs to wake-up short time later will cause the UE to actually consume more energy, adding more latency, and reducing throughput. In addition, it is also beneficial if such information can be provided by the UE early. Furthermore, how to treat assistance information from the UE for the case of multiple applications running in parallel can be discussed further.
[bookmark: _Toc5133178]Additional information from the UE regarding the UL data expectation can be helpful to the NW in implementing the power saving techniques.

Another UE assistance information that can be used by the NW is the release assistance information (RAI) if it is configured and available. RAI can indicate that the UE does not expect DL and/or UL data transmission.  Similarly, the end of burst (EOB) signal can also be exploited to give information to the NW regarding the expected gap until the next UL data. Although, they still mostly apply to the current state and do not provide much information about how the traffic situation can change over time, nevertheless, it can to some extent alleviate the problems associated with BSR. 

Conclusion
In section 2, the following observations and proposals were made: 
Observation 1	Frequent UE assistance information might increase the UE power consumption.
Observation 2	To do configuration switching only based on the current DL/UL status may lead to additional power consumption for the UE, as well as additional latency and throughput reduction.
Observation 3	Additional information from the UE regarding the UL data expectation can be helpful to the NW in implementing the power saving techniques.
[bookmark: _GoBack]
Proposal 1	The assistance information provided by the UE should be limited to the information that the NW cannot have.
Proposal 2	The configuration of UE assistance information as well as its need in UE power saving should be discussed by RAN2.
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