SA WG2 Temporary Document

Page 1

SA WG2 Meeting #114
S2-161567
11 - 15 April 2016, Sophia Antipolis, France
Source:
Sony
Title:
Solution for optimized UE management via Relay
Document for:
Approval

Agenda Item:
6.10.16
Work Item / Release:
FS_NextGen/ Rel-14

Abstract of the contribution: This contribution proposes a solution for device management via Relay.
Introduction
Next generation systems are expected to support a wide range of use cases including support for Relay for commercial devices. 
In R13 the feature of enhanced coverage (EC) was introduced to compensate for the worse link budget of IoT devices and the need to cover new use cases in poor coverage environments (e.g. utility meter in basements). In eMTC EC is achieved by transmitter repetitions and accumulation of the received energy. 

The relay connection is an optimisation which provides several benefits in addition to direct connection to the network, for example: 

· Power saving due to shorter range uplink transmission, and potential to receive on downlink with fewer repetitions (in enhanced coverage case)

· Signalling reduction due to requiring handover/TAU signalling only from a single device rather than multiple devices (i.e. relay UE performs mobility signalling with the network)

· Spectral efficiency improvement e.g. by using a relay instead of repetition to improve coverage or offloading traffic via relay.

UEs including IoT devices need to perform mobility tasks by direct signalling to the network (e.g. performing TAU and cell measurement reporting). 

In legacy network the UE needs to perform certain tasks when in ECM_IDLE:

· Measure the link quality of the cell in which the UE is camping and the neighbouring cells 

· Read system information

· Listen for paging

· Perform TAU e.g. in case no MO/MT data has been send/received before the TAU timer expires.

Performance requirements are guaranteeing UE network behaviour since the exact execution of some of the above tasks are UE implementation specific. In EC the above tasks can be quite resource demanding, due to the repetition/accumulation of signals for each task/message. 
Solution 6.3 in TR23.799 rev0.3.0 uses discusses the need for an “area registration method” in both inactive state and connected state. This contribution will reuse these names for the states and use the name “Area Update” when the UE performs a scheduled “area registration procedure”. 
This contribution proposes a new feature which can provide further power consumption reductions in inactive state for UEs. This contribution proposes that the Relay could perform inactive state tasks on behalf of all remote UEs when performing its own inactivity tasks. Furthermore the Relay will relay information to the remote UE (e.g. pending MT data, “page” the remote UE). In Connected state the Relay could e.g. buffer MO data from many remote UEs and upload them during one single connection time if latency requirements allows and perform other connected state tasks on behalf of the remote UEs.
High Level Principles for mobility management via Relay 
The Following principles should serve as guidelines when developing a solution for next generation Relay functionality.
· The Network shall control the assignment of Relay role and to which Relay a remote UE shall be assigned to.
· The remote UE can request to be assigned to a specific Relay, but it is up to the network to decide. 
· The Relay does not need to be aware of the remote UE identity which are assigned to the Relay and therefore the Relay does need to keep a list of all the Remote UEs up to date.
· While the remote UE is assigned to a Relay then the remote UE shall only listen to the Relay, e.i the remote UE shall not need to perform inactive state tasks directly towards the network 
· One Area Update from the Relay is an implicit Area Update for ALL remote UEs “camping” on that Relay.
· Paging for a remote UE is done via the Relay
· The Relay can relay important System information to remote UE if required
· Any MO data from any remote UE will reset all remote UE inactivity timers belonging to the same Relay once the Relay have send the MO data to the network
· If a Relay disappears due to mobility or power loss, then the remote UE needs to resume inactivity state tasks directly towards the network or be re-assigned to a new Relay by the network.
Conclusions
Grouping UEs together and assigning one UE to act as a Relay for the entire group will reduce the overall control signalling towards the network. Furthermore it will reduce UE power consumption especially when the group or parts of the group are in enhanced coverage.
Proposal: Introduce the concept of implicit mobility management via a Relay.

* * * Start of changes * * * *

6
Solutions
Editor's Note: This section describes the solutions to the key issues and solutions to architecture design. 
6.x
Solution x  - Implicit mobility management via Relay
This solution applies to Key Issue 16 – 3GPP system aspects to support the connectivity via a Relay UE.  The solution introduces a solution for UE mobility framework via Relay UE. The following assumptions are made guiding further work on the solution:
· The Network shall control the assignment of Relay role and to which Relay a remote UE shall be assigned to.
· The Remote UE can request to be assigned to a specific Relay, but it is up to the network to decide. 
· The Relay does not need to be aware of the remote UE identity which are assigned to the Relay and therefore the Relay does need to keep a list of all the Remote UEs up to date.
· While the remote UE is assigned to a Relay then the Remote UE shall only listen to the Relay, e.i the remote UE shall not need to perform inactive state tasks directly towards the network 
· If a Relay disappears due to mobility or power loss, then the remote UE needs to resume inactivity state tasks directly towards the network or be re-assigned to a new Relay by the network.
6.x.1
Architecture description 
Editor's Note: This clause will contain e.g., terminology, overview, architecture description of the solution. 
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Figure 6.x.1-1: Relay based architecture
6.x.2
Function description 
Editor's Note: This clause will contain function descriptions and the interactions among the network functions.
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Figure 6.x.2-1: High level procedures for Relay functionality
1. The UE performs initial attach and registers to the CP function. After initial attach the UE enters inactive state.
2. All attached UEs perform a scheduled Area Update so the CP function can track the mobility of the inactive UEs and also understand if the UE is in normal coverage or extended coverage. 
NOTE: It is FFS how this Area Update is constructed. The Area Update could be similar to the traditional TAU in legacy system. 
3. Based on the Area Update, the CP function can evaluate the density of UEs in an area and the coverage situation they are under. The CP function can then assign and send a request to an appropriate UE to act as a Relay for neighbouring UEs. The algorithm for the assignment is implementation specific, but assumed to provide the network with benefits in either or both the CP and UP traffic load. 
NOTE: It is FFS what Temporary ID is used for the Relay UE. Privacy and security aspects are FFS.
4. The requested UE accepts the Relay role, and starts to transmit a signal that remote UEs can listen to.
5. Based on the Area Update that CP function can request a UE to be assigned to specific Relay. Alternatively the UE can request in the next scheduled Area Update to be assigned to a specific Relay. 
NOTE: The second alternative is not shown in the above flow chart
6. The UE accepts the assignment of becoming a remote UE assigned to a specific Relay and stops the inactivity state tasks towards the network. The remote UE starts to listen on the Relay signal transmitted. The CP function registers the UE as assigned to the specific Relay.
NOTE: There is no need to inform the Relay of this assignment. 
7. The Relay continues to perform inactivity state tasks e.g send an Area Update to the network, the CP function accepts the Area Update as implicit Area Update for all assigned remote UEs assigned to the Relay.
8. The Relay continues to monitor System information. If there is an update that is important for the remote UEs e.g. earthquake warning. Then the Relay can relay this information to the remote UEs.
NOTE: It is FFS how the important information is forwarded (unicast, multicast and only as an indication for the remote UE that system information has been changed)
9. The CP function is notified that MT data is pending for the remote UE
10. The CP function sends a paging request to the Access Network. The request includes information that the AN shall page the Relay with additional information instructing the Relay to relay the page to a specific Remote UE 
NOTE: It is FFS what Temporary ID is used for the remote UE. Privacy and security aspects are FFS.
11. The Access Network pages the Relay with a message informing the Relay to relay a page to a specific Remote UE.
NOTE: It is FFS what Temporary ID is used for the remote UE. Privacy and security aspects are FFS
12. The Relay send a page to the Remote UE
NOTE: It is FFS how the page is sent to the remote UE
13. The Remote UE establishes a user plane connection to the Network and receives the MT data.
6.x.3
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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