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Introduction
[bookmark: _Toc242573354]In the context of other connected mode power saving enhancements RAN2 discussed potential enhancements that include UE assistance information signalling [1, 2]. RAN2 agreed:
=>	UE assistance for DRX configuration will be studied
Furthermore RAN2 agreed to have an email discussion about UE assistance information, that is not necessarily limited to cDRX:
[105bis#28][NR/Power Savings] – UE assistance (Intel)
· Capture a list of proposed UE assistance information and need for the UE assistance information 
· Intended outcome: Set of acceptable proposals and TP
· Deadline: Thursday 2019-05-02
In this contribution UE assistance signalling for SCell activation is discussed further. 
[bookmark: _Toc242573361]Background
In NB-IoT the Data Volume (and Power Headroom Reporting) can already be reported in MSG3, motivated by the short nature of the NB-IoT connection. The reporting is done using the DPR MAC control element (1 octet, 2 bits for DV and 3 bits for PHR). 
In NR the BSR reporting can be configured in MSG4, i.e. reporting of the UL buffer status happens after the DRBs have been established, i.e. from MSG5 onwards. 
Problem description
From a UE power consumption perspective SCells should only be activated when needed. In case the SCell activation is based on the DL buffer size and BSR reporting from the UE, it is possible that the SCell activation is delayed, i.e. slow, because typically it takes time for the UL and DL buffer sizes to build up, due to the interactive nature of the connection including internet delays and due to higher layer protocols such as TCP (slow start, congestion avoidance). Furthermore there is a considerable activation latency e.g. due to RRM measurements before the SCell can actually be used. The gNB may thus have a good picture about the instantaneous traffic volume, but not about the expected traffic volume of the connection. The gNB may have information about the QoS/WFI, which indicates the type of traffic to expect, but this does not directly indicate the expected traffic volume for the connection.
Activation of SCell takes time due to the RRM measurement delays, which depend on the SMTC periodicity. The expected RRM measurement delays are significantly longer in FR2 (100’s of msec) compared to FR1 (10’s of msec). 
Expected Traffic Volume (ETV) 
It might be beneficial to consider early and additional reporting to the BSR reporting. It might be beneficial to have information about the expected traffic already during connection setup (i.e. MSG3) before the actual traffic is generated. From statistics generated from life networks it can be observed that there are many short connections which require low bandwidth, and fewer longer connections that require high bandwidth. As a first cut, it might be beneficial to divide connections into connections which do not require SCell activation, and connections that require SCells activation. It might be beneficial if the gNB receives the UE’s estimation of the expected traffic early [3]. Such information can be used for the proper configuration in MSG3 (e.g. CA and fast SCell activation), and potentially avoid RRCReconfiguration later: 
Proposal 1: RAN2 to study early Expected Traffic Volume (ETV) signalling in MSG3 to assist SCell activation.
In our view early Expected Traffic Volume (ETV) signalling should intend to assist the SCell activation in MSG4, i.e. should indicate the expected traffic volume for the connection from a UE perspective. The UE may have information about which application has triggered the connection setup and thus the expected traffic volume of the connection. From live networks it can be observed that a mobile UE on average generates 20 RRC connection setups/h/UE. The main connection duration is 10 sec (excluding NW inactivity time), and the median 1 sec, i.e. there are a lot of short connections. It is assumed that there is a large number of short and low traffic volume sync connections triggered by applications when the screen goes on, and then other connections triggered by a user (e.g. video, messaging, WEB browsing, file sharing/download, voice, etc), which may be of a high(er) traffic volume. 
However there may be multiple applications running in parallel, and it needs to be evaluated in more detail, how such use cases should be treated. Furthermore it is not clear if (additional) applications start running after RRC connection setup, i.e. whether ETV info is reliable available at connection setup. 
In the context of overheating the UE can already indicate when it prefers to reduce the number of SCells (in DL and/or UL). It can be discussed further whether the UE should indicate the preferred number of SCells directly. However the UE may not have the required information to determine the number of SCell that are needed, which depends on the NW configuration and SCell quality. 
BSR reporting in MSG3
In NB-IoT the DPR MAC Control Element in MSG3 reports both DV and PHR. It is assumed that for the ETV signalling 1 octet is available. It can be discussed further if it is feasible to report both ETV and BSR in MSG3:
Proposal 2: RAN2 to evaluate the feasibility of both BSR and ETV reporting in MSG3 to assist SCell activation.
[bookmark: _Toc242573360]Summary
RAN2 is kindly asked to discuss Expected Traffic Volume (ETV) signalling in MSG3:
Proposal 1: RAN2 to study early Expected Traffic Volume (ETV) signalling in MSG3 to assist SCell activation.
Proposal 2: RAN2 to evaluate the feasibility of both BSR and ETV reporting in MSG3 to assist SCell activation.
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Appendix: Text Proposal 38.840
[bookmark: _GoBack]It is power inefficient when SCells activated, but not needed. Furthermore it takes time to active SCells, i.e. SCell activation based on the instantaneous UL/DL buffer status may take longer time to complete all the transmission during a connection. It may be beneficial if the UE can indicate early in MSG3 information about the number of SCells it thinks is needed for the connection, and the gNB can take this information into account to active SCells early. 
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