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Abstract of the contribution: This contribution proposes to add a new solution for Mobility states including more UE autonomy during active sessions. The proposal addresses MM_WT_#3: UE Mobility levels and MM_WT_#4: Connected mode mobility.
Introduction
Conventional mobility levels distinguish between states when the UE is responsible for maintaining reachability in terms of selection or re-selection of a cell to camp on or to perform attach / location updating (e.g. during idle or inactive state), and states when the network decides on cell change by means of Handover to a new cell with pre-assigned resources (e.g. during RRC connected). For cell selection procedures already improvements exceeding the conventional received signal quality based decision have been made (e.g. Cell selection will also take into account factors besides traditional cell selection association metrics RSRP and RSRQ, i.e. Reference Signal Received Power/ Quality, such as load [METIS13], or considering in addition availability of resource blocks (RBs) and uplink signal-to-interference-and-noise ratio (SINR) [HUSSEIN]). A new state for UE with active sessions but low QoS requirements (e.g. Best Effort only) is proposed where UE decides on new cell to attach based on available information broadcasted from the neighbouring cells and cell selection preferences / assistance information from the network.
Advantage is that the network would save processing effort to decide on optimum cell and signalling on the radio link to learn UE specific information (e.g. RSRP/RSRQ, DL SINR), and save resources which during handover preparation have to be allocated in foreseen new access nodes for the expected handovered session.
Discussion

Already some solutions proposed in TR23.799 include ideas on UE autonomous mobility in connected states. E.g. clause. 6.3.3 (Solution 3.3: Solution for mobility framework with RAN level tracking) allows for UE-driven (i.e. cell reselection) mobility in RRC_CONNECTED state, but this is not further elaborated in the solution. A step further is gone in Solution 3.7: NextGen State Model (described clause 6.3.7) where NMM Registered Ready may cover an RRC Low Energy state allowing for RRC connection-less (CP/UP) data transfer where mobility can be handled by means of cell reselection (if suitable according to the corresponding QoS requirements), however this does not support UE handling of mobility in RRC High Performance state.
Similarly also clause 6.3.9 (Solution 3.9: Mobility levels using Mobility and Session classes) defines session class Session post-setup where Session Management resources are established after UE has moved to target node, i.e. equivalent to cell re-selection/idle mode mobility procedures. This solution is limited to cases where the UE is not allowed or not able to use Session pre-setup (hence, handover), limits the applicability to PDU sessions, and does not take into account RAN aspects related to connected mode mobility.
Finally clause 6.4.8 (Solution 4.8: for Data transmission with ConnectionLess RAN-Core interface) already points to such a direction mainly addressing MIoT, where UE mobility relies on cell reselection, not on network controlled Hand-Overs. This should be generalised beyond the MIoT usage scenario, and not be limited to connectionless cases.

The solution proposed in this paper allows the UE, in connected state, to select its serving cell autonomously, similar to the method used in idle state. Assistance and preference parameters specific to the connected mode (i.e. different from those applied in idle mode) shall govern the UE’s cell (re)selection process. In addition, an indication of the load and other parameters, in the available cells, from which the UE may deduce the expectable service quality for each available cell, should be provided. Whether UE autonomous or network based handover should be used shall be decided by the network based operator policies e.g. the needs of the service and/or QoS assurance in respect to “make before break” session continuity.
Proposal
It is proposed to add the following solution description to the TR 23.799 “Study on Architecture for Next Generation System”.
* * * Start of changes (all new text) * * * *
6.3.x
Solution X for UE-driven mobility handling during active sessions
This solution applies to key issue 3 on mobility management framework. Specifically, the solution addresses the following work tasks:
-
MM_WT_#3 UE Mobility levels
-
MM_WT_#4 Connected mode mobility
6.3.x.1
Solution Overview
The solution aims to cover all use cases without strict QoS and session continuation requirements, e.g.:
· (Massive) IoT via nomadic UEs that may move and need to send sporadic (potentially small amount) data: in this case the UE sends data to the NextGen Core via the user plane path without requiring volumes of signalling in the network (RAN and Core) exceeding the amount of user data to be transferred.
· MBB usage at Best Effort (BE) quality (e.g. internet access such as web browsing), applications on smartphones or netbooks issuing regular or irregular check / polling for notifications of incoming messages / events which can survive short-time breaks during change of access node
· All kind of traffic not relying on session continuity or not suffering severely from delay variations and required re-transmissions during UE mobility

Note: service continuity is still maintained with this solution.
In such situations, the UE, in connected state, is allowed to select its serving cell autonomously, similar to the method that it uses in idle state. Assistance and preference parameters specific to the connected mode (i.e. different from those applied in idle mode) shall govern the UE’s cell (re)selection process. In addition, an indication of the load and other parameters from which the UE may deduce the expectable service quality for each available cell, should be provided. Whether UE autonomous or network based handover is applied shall be decided by the network based on the needs of the service / QoS in respect to “make before break” session continuity.
To achieve this, the definition of an additional mobility state is proposed in order to differentiate between highly interactive sessions requiring seamless handover (Make before Break) initiated and controlled by the network and low quality sessions where a mobility support in terms of UE initiated cell change by cell selection based on available network information is sufficient.
6.3.x.2
Mobility categories

For the UE in CN_REGISTERED status three different mobility states are defined to align the required service quality with the corresponding effort in mobility management:

-
UE_RAN_DISCONNECTED: UE is in idle mode without cell management beside camping on a cell without U-plane transmission. In this status the UE has no active C-Plane and U-Plane connection to CN and (R)AN but can monitor (R)AN paging and initiate a RAN (RRC) connection establishment.
-
UE_RAN_CONNECTED: Mobility is handled by means of cell reselection, under UE control. In this state network controlled Handover is neither needed nor supported. UE has CP and UP connection to CN and (R)AN and is ready to transmit and receive data at best effort quality. At any time the UE may signal request for higher service quality and switch to network controlled mobility. Via CP interface to (R)AN UE may learn about cell specific load, resource availability, and/or uplink signal quality in terms of e.g. an attachment success probability indicator message – sent via broadcast channel if applicable or sent to UEs of corresponding category only.
-
UE_RAN_ACTIVE: Mobility is handled by means of handover, under network control. UE has CP and UP connection to CN and (R)AN and active data transmission and reception at ‘better than best effort’ quality. A full connectivity allowing for session continuation during UE mobility is enabled.
Editor’s note: the specific state names may be updated further.

6.3.x.3
Functional description


[image: image1]
Figure 6.4.x.3-1: CN and RAN mobility states for NextGen system state transitions

Editor's note: it is FFS whether the direct state transition between RAN Disconnected and RAN Active is needed or not
Editor's note: This clause will contain function descriptions and the interactions among the network functions
6.3.x.4
Solution Evaluation

Editor's note: This clause will contain evaluation on the system impacts, e.g. UE, access network and non-access network. 

* * * End of Changes * * * 
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