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1 Introduction
For Rel-17, a work item for Further Multi-RAT Dual-Connectivity enhancements [1] has been approved with some initial progress in RAN2. One of the objectives of the work item is to address power consumption issues due to maintaining two radio links simultaneously. The purpose of the enhancements is to (de)activate SN when the UE data rate requirement changes dynamically to save network and UE energy consumption.
The question of assistance information for SCG deactivation was raised during the last meeting and many companies were not sure about the use case. It was commented that legacy procedures for overheating indication and power saving preferences could be used for SCG deactivation instead and therefore no new assistance information indications are needed. Accordingly, the following was concluded during the meeting [2].
It is FFS whether the UE can provide some assistance information for deactivation of the SCG (but there is no proposal so far).

[bookmark: _Hlk68200595]The purpose of this contribution is to clarify that the use case in this work item is related to intermittent traffic and dynamically changing data rate requirements instead of overheating or power saving. It can surely be shown that SCG deactivation helps power saving and overheating problems, but one cannot generalize that any indication of power saving preferences or overheating problems always justify or provide any meaningful additional information for SCG deactivation decisions at the network side.
2 Discussion
It has so far been agreed that the SCG deactivation can be requested by Master Node (MN), Secondary Node (SN), and it is still FFS whether the UE can request deactivation. In case of network triggered deactivation (i.e., MN or SN), data traffic activity (or inactivity) monitoring is needed at the network node for the deactivation decision. In general, monitoring of data activity (or inactivity) and estimation of data rate changes for a specific user are rather complex procedures at the data link and network layers because activity and data rate changes are based on the application layer behaviour. In real implementations, the network node (MN or SN in this case) needs to make use of mechanisms such as thresholds and timers to monitor the transmitter buffer level and duration of inactivity periods. It can be argued that such mechanisms are slow and inaccurate, and therefore they may have sometimes adverse impact on SCG deactivation decisions. 
For example, after observing a period of inactivity, the network node (MN or SN) does not have any knowledge whether there are still more packets arriving to the transmitter buffer at the network side. At least the following two scenarios with negative outcomes can be envisioned.
· Upon inactivity, there are no more arriving packets, but the network keeps on monitoring inactivity which results into delayed SCG deactivation.
· After a period of inactivity, the network deactivates SCG, but immediately after the deactivation a packet arrives to the transmitter buffer which results into SCG (re-)activation and corresponding signalling.
It is unclear how indication of overheating or preference for power savings could resolve any of these above-described issues and how such indications could provide any useful information to the network side to decide when to deactivate SCG. It is difficult to see any obvious coupling e.g., between UE overheating indication and packet arrival events. In other words, it is hard to motivate why the UE always experiences e.g., overheating problems for packet arrivals in the end of a period of data activity and how the experienced temperature variations can be as rapidly changing as intermittent packet data traffic.
It should be noted that the legacy procedures for overheating and power saving indications are surely useful mechanisms, but they are intended to solve another problem. It is also worth to observe that the normative specification text for legacy procedures specify conditions when the UE may transmit assistance information and, as of today, dynamically changing data rate requirements is not one of them.
Observation 1: Indications of overheating issues or power saving preferences do not necessarily provide any useful information to the network when to deactivate SCG even though deactivation of SCG saves power and resolves overheating problems.
In fact, useful indications are related to such information about traffic that is not available at the network side. Unlike the network, the UE has access to information on the application layer e.g., application behaviour, application performance, and dynamic changes of transferred data rate (per process or task). It means that the UE has better information about the data activity/inactivity than the network side.
It makes a difference if the network side observes a period of inactivity and it also knows from the UE side that there are no more packets expected to arrive to the transmitter buffer. In that case, the network can deactivate SCG as soon as it acquires the information from the UE. Similarly, it can sometimes refrain from SCG deactivations upon absence of information from the UE and thereby avoid abrupt and pre-mature SCG deactivations. 
It can be argued that combining the traffic and application behaviour related information from the UE side with the (in)activity related information at the network side facilitates more accurate and faster SCG deactivation decisions in the MN or SN than without the information from the UE. In other words, providing more information about traffic and applications to the network side for decision making is expected to give improved outcomes.
Observation 2: Combining the traffic and application behaviour related information from the UE side with the (in)activity related information at the network side facilitates more accurate and faster SCG deactivation decisions than without the information from the UE.
A downside of this kind of information exchange is increased overhead and signalling load. It is therefore important to keep the amount of provided information to minimum and control the rate at which the transmission of the information exchange occurs. It means that there needs to be a configurable timer that controls the assistance information transmission.
In addition, it is useful to keep the impact on the standard as small as possible by reusing existing mechanisms and concepts. It is proposed to reuse existing UE assistance information exchange mechanism to provide the necessary information to the network because all mechanisms e.g., configuration fields and timers, for controlling the overhead are easily reusable. Likewise, the content of the assistance information can be a simple indication of UE’s preference for SCG deactivation in the same manner as is defined for other type of assistance information in RRC specification. 
Proposal 1: The UE may indicate preference for SCG deactivation in UEAssistanceInformation message.
While the existing assistance information mechanisms are easily reusable, Dual Connectivity (DC) deployments raises the question which one of the nodes should receive the assistance information and where the information may be used.
One possible scenario is that the same assistance information could be used in both MN and SN for their decision making. SN could make use of assistance information to decide when to indicate inactivity to MN. Similarly, MN could take advantage of UE assistance information for SCG deactivation decision making in addition to any information received from SN. It has already been agreed that the deactivation is indicated to the UE via the MCG and therefore it seems consistent to also receive and route the assistance information via MN. It is therefore proposed to specify a possibility for routing of the assistance information from MN to SN. 
Proposal 2: MN can route the SCG deactivation assistance information to SN.
3 Conclusion
To summarize, the contribution discussed the following observations and proposals:
Observation 1: Indications of overheating issues or power saving preferences do not necessarily provide any useful information to the network when to deactivate SCG even though deactivation of SCG generally saves power and resolves overheating problems.
Observation 2: Combining the traffic and application behaviour related information from the UE side with the (in)activity related information at the network side facilitates more accurate and faster SCG deactivation decisions than without the information from the UE.
Proposal 1: The UE may indicate preference for SCG deactivation in UEAssistanceInformation message.
Proposal 2: MN can route the SCG deactivation assistance information to SN.
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