3GPP TSG-RAN WG1 Meeting #94bis	R1-1810469
Chengdu, China, October 8th – 12th, 2018

Source:	Panasonic
Title: 	Discussion on UE traffic adaptation procedures
Agenda Item:	7.2.9.2.2
Document for:	Discussion
Introduction
The study item on UE power saving for NR was agreed in RAN#80 in [1].
In our companion contribution [2], the traffic adaptation related motivation and features are discussed together with power consumption characteristics. This contribution provides our views on how to optimize related procedure to make the power utilization efficient. 
Discussion
As analysed in [1], a proper traffic adaptation should involve efficient interaction between gNB to UE, which enables UE to be active only in the necessary time period. Service latency is also import to guarantee the low latency merit of NR.
For a UE in RRC_CONNECTED, some basic functionalities are required.
DL traffic handling with reasonable latency and performance 
· That requires basic PDCCH monitoring, PDSCH reception, UL HARQ-ACK feedback. 
· For DL case, when the traffic arrives, the above processing consumes power for justified reason. However, when there is no traffic, UE should be allowed to switch off some of the modules for power saving. On the other hand, even when UE stays in a power saving status, it is also important to be able to schedule UE timely with low latency. This is beyond the capability of current DRX framework. The current DRX mechanism can save UE power with a more static manner for data scheduling to response to the arrival of traffic except the transition between Long DRX cycle and Short DRX cycle. Basically, even DL traffic arrives, the UE can not be scheduled until the ON duration begins. 

· Therefore, it is beneficial to introduce a new UE traffic adaptation procedure to enable UE-specific scheduling monitoring with low latency and low processing complexity requirement. Assuming that UE monitors a power saving signal or channel, when DL traffic arrives, the gNB should be able to indicate/schedule UE timely. To guarantee the latency, the UE monitoring occasions should be with a reasonably high density in time domain. Due to this, the monitoring in each occasion should be of less complexity to maintain a reasonable power consumption level.
Proposal 1: For DL traffic arrival case, the gNB needs to trigger the traffic adaptation procedure to initialize the data transmission assuming UE operates in a power saving manner before that.
Proposal 2: The signal or channel used to trigger the traffic initialization should be studied, which should be able to guarantee the low latency and low detection power consumption.

Initializing the scheduling request when UL traffic arrives
· For UL traffic arrival case, it is a natural procedure for UE to transmit SR and wait for further scheduling. Utilizing grant-free transmission with configured resource is also possible. In this situation, compared with DL traffic arrival case, UE is easier to know when to be active and turn on necessary modules.
· However, if the UE states in a long period in power saving status, it is possible to maintain DL synchronization but may be difficult for UL synchronization. Because if the UE does not transit anything in the power saving status and not receive MAC CE in DL-SCH for a certain long time, the TA could be inaccurate for UL transmission. Therefore, it is possible that the SR by PUCCH and Grant-free transmission reception performance can be impacted at gNB side due to lake of reliable TA. This also applies for DL traffic arrival case of transmitting HARQ-ACK on PUCCH. These would be addressed by TA timer but we needs some check. When SR is by random access, it is not the issue but random access procedure takes the time except the introduction of 2 step RACH.
Observation 2: If UE stays in a power saving status, UL synchronization reliability may potentially impact the performance of the efficient and fast traffic adaptation.

Channel condition acquisition
· In order to have real-time DL and UL channel condition, conducting CSI measurement and transmitting SRS can be power consuming if there is no predicted arriving traffic. Utilizing a conservative MCS level at first is a possible approach with the cost of inefficient time/frequency resource.

RRM measurement
· Even in a power saving status, the RRM measurement could be an essential functionality that can not be removed. It is already within the scope of this study item for further power saving optimization. Basic RRM measurement is anyway needed for radio link monitoring. Event triggering RRM report could trigger UE to send scheduling request. For possible upcoming UL transmission, RRM measurement is also important for power control procedure. Infrequent transmission of SSB/CSI-RS even further restricted by SMTC requires UE additionally to wake-up other than traffic related periodicity. This increase UE power consumption. This situation become worse when target cell's timing are not synchronized. 
Observation 3: The DL and DL channel status acquisition and RRM measurement related procedures need to be taken into account when designing traffic adaptation procedures.

Conclusions
This contribution provide our considerations on the traffic adaptation procedure design for Rel.16 NR power saving. The follow conclusions are summarized below:
Observation 1: If UE stays in a power saving mode, UL synchronization reliability may potentially impact the performance of the efficient and fast traffic adaptation.
[bookmark: _GoBack]Observation 2: The DL and DL channel status acquisition and RRM measurement related procedures need to be taken into account when designing traffic adaptation procedures.

Proposal 1: For DL traffic arrival case, the gNB needs to trigger the traffic adaptation procedure to initialize the data transmission assuming UE operates in a power saving manner before that.
Proposal 2: The signal or channel used to trigger the traffic initialization should be studied, which should be able to guarantee the low latency and low detection power consumption.
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