SA WG2 Temporary Document

Page 2

SA WG2 Meeting #114
S2-161507
11 - 15 April 2016, Sophia Antipolis, France

Source:
Huawei, Hisilicon
Title:
Solution for minimizing the MM signalling in early new RAT deploying phase
Document for:
Discussion and Approval
Agenda Item:
6.10.3, 6.10.18
Work Item / Release:
FS_NextGen/Rel-14
Abstract of the contribution: This contribution proposes a solution for minimizing the amount of mobility management signalling in early new RAT deploying phase. 
1. Introduction
Similar as the early phase of deploying 4G LTE in the coverage area of 2G/3G RAT, the evolved LTE and 5G new RAT (for simplicity, the evolved LTE and 5G new RAT are referred to New RAT in this paper) may firstly be deployed in some hotspot area where have been covered by legacy LTE. Suppose that a UE that supporting both legacy LTE and New RAT camps in the overlapping area of both RATs. In that case the UE may suffer frequent Location Area Update procedures due to reselect between legacy LTE cells and New RAT cells. Therefore, when deploying the New RAT at the beginning phase, the network should be able to reduce the unnecessary of “LAU” procedures and thus minimize the MM signalling caused by the frequent “LAU” procedures. 
2. Proposal

It is proposed to add the following Solution into the TR 23.799 “Study on Architecture for Next Generation System”.
* * * Start of changes * * * *

6.18
Solution for Key Issue 18: Interworking and Migration
6.18.x
Solution 18.x: Minimizing the MM signalling in early new RAT deploying phase
This solution is to address Key Issue 18”Interworking and Migration”.
6.18.x.1
Architecture description 
When the UE camp in one RAT, normally the UE will always try to register on that RAT for later possible service executed on that RAT. Consider the early deploying phase, the evolved LTE and 5G new RAT may firstly be deployed in some hotspot area where have also been covered by legacy LTE. Due to the radio condition changes, in the idle mode the UE may change the RAT and trigger the related area registration unnecessary. This may cause the below issue:
· Signalling overhead between the network and the access: the frequent area registration procedures involve a large amount of signalling overhead between the core network and the access, e.g., bearer creation at the current RAT side, and bearer deletion at the old RAT side.
· Signalling overhead between the NexGen CN function and the MME: When frequent area registration procedures happen, if the NexGen CN function and the legacy MME are deployed separately, the NexGen CN function or the legacy MME has to communicate with the other one for acquiring latest UE context frequently. 
To mitigate the above signalling overhead, the possible method includes:
· UE context sharing among the CN function, the UE context are shared between the different RAT CN function.
· Cell selection adjustment, this mechanism focus on how to tune the cell selection algorithm to avoid UE change the cell unnecessary, e.g. short time current RAT signal lost should not trigger the UE change the cell.
· Unnecessary area registration avoidance, it is possible that in the idle mode UE change to the different RAT. It may happen that UE trigger the area registration but no service are triggered before UE are reselected to the original RAT. If that, one time unnecessary area registration has been executed.
6.18.x.2
Function description 
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Figure 6.18.x.2-1: Early deploying scenario for evolved LTE and 5G new RAT 
The possible early deploying scenario are shown as Figure 6.18.x.2-1. Some RAN Nodes have been upgraded to support evolved LTE, and 5G new RAT is deployed in some hotspot areas which is also covered by the legacy LTE or evolved LTE. There are three possible cases may cause unnecessary area registration:
· Case 1: Cell reselection between Legacy LTE and evolved LTE
· Case 2: Cell reselection between Legacy LTE and 5G new RAT
· Case 3: Cell reselection between evolved LTE and 5G new RAT
For case #1 and case #2, a possible solution could be “Delay area registration”. The principle of the solution depicted in Figure 6.18.x.2-2 is described as following:
· The Area Information, which allocated to the UE and instruct to the UE not need do area update on that indicated Area, contains legacy LTE cells, evolved LTE cells and 5G new RAT cells. 
· When UE camp on the RAT coverage overlapped area, no matter UE is registered from which RAT, the CN function selected to handle the UE signalling is collocated with the one when UE is registered from the other RAT.
· The UE can camps on either legacy LTE cells or evolved LTE cells or 5G new RAT cells. When the UE in the idle state, the UE is not required to perform an Area Update procedure automatically if it reselects a different RAT cell but still in the same Area allocated by the network. In this case the Area update will be delayed as the following: 
· When the UE has uplink signalling or data to be transmitted, if UE is in the same RAT as last time it sent data or signalling, the Delayed Area registration can be skipped and the procedures defined for that RAT shall be followed. If UE is in the different RAT as last time it sent data or signalling, the Delayed Area registration procedure shall be performed before the sending of data or signalling.
· When the UE has downlink signalling or data transmission, the CN function shall page in the whole previous area allocated to the UE. If UE is in the same RAT as when it last sent data or signalling, the Delayed Area registration can be skipped and the procedures defined for that RAT shall be followed. If UE is in the different RAT as when it last sent data or signalling, the Delayed Area registration procedure shall be performed before the sending of data or signalling. The CN Function shall regard the Area update as a valid response for paging.
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Figure 6.18.x.1-2: the LA list of UE contains legacy LTE, evolved LTE and 5G new RAT cells
For Case #3, if evolved LTE and 5G new RAT have the same MM state machine and handled by the same NextGen CN function, then the UE can regard the two RAT are same. If evolved LTE and 5G new RAT have different UE context or MM state machine respectively, then the solution for case #1 and case #2 can be adopted. 
Editor notes: whether the UE in other state, such as suspend state, would follow this solution is FFS.

6.18.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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