SA WG2 Temporary Document

Page 2

3GPP TSG-SA WG2 Meeting #136
S2-1911850
Reno, NV, USA, November 18 – 22, 2019
(revision of S2-1909290)
Source:
Huawei, HiSilicon
Title:
Proposal of Key Issue: UE driven analytics for network access and handover optimization
Document for:
Approval
Agenda Item:
8.2
Work Item / Release:
FS_eNA_ph2 / Rel-17

Abstract: This paper proposes KI: UE driven analytics for network (re)access and handover optimization.
Discussion
It has been agreed that the R16 leftover Key Issue 13: UE driven analytics is part of FS_eNA_Ph2. Following this agreement, this paper proposes a key issue of UE driven analytics for network (re)access and handover optimization. The proposed key issue is related to high UE mobility scenarios, for example, scenarios that the UE boards or is mounted on a high speed train that moves at a speed more than 300km per hour (>83m/s), where the UE mobility demonstrates a fixed (predictable or estimable) trajectory.

When a UE has high mobility, the UE may experience slow access to the network. For example, when the UE is in idle mode, the UE performs cell reselection as it moves and camps on a selected cell so as to listen to paging. The cell reselection procedure may be slow as the UE in this procedure needs to search all frequency bands and obtains system information from the RAN. By the time the UE decides to camp on a selected cell, the UE may has moved away from the cell due to high mobility and may have to reselect a cell by repeating the procedure again. Slow cell (re)selection delays the UE's (re)access to the network, i.e. receive paging and subsequently transitioning to connected to receive DL data. Cell (re)selection should be optimized according to the UE mobility trajectory to avoid such delay.
When a UE has high mobility, the UE may experience frequent call drop or intermittent connection with the network. As the UE moves, the network hands over the UE between RAN nodes based on channel quality measurements. When the UE moving at high speed away from a cell, it can be anticipated that the channel quality between them quickly will decrease to below the threshold value even if it appears to be good at the moment. If the UE is handed over to such a cell, the handover may fail or the UE may experience radio link failure. Handover decision should be made according to the UE's mobility trajectory in addition to channel quality measurements, to avoid unsuitable cells.

When handover decision is optimized according to UE mobility trajectory, the handover procedure may also be optimized accordingly, e.g. by preconfiguring handover before handover happens, to reduce handover delay and thus handover failure.
UE mobility trajectory information can be provided by the AF, as part of Expected UE Behaviour as described in TS 23.501. In scenarios (e.g. the high-speed train scenarios) where high mobility and fixed mobility trajectory are not a stable (or inherent) property of the UE, the information may not be available from the AF, and in this case, the the network should predict or estimate it, e.g. by using UE location report. Based on data (e.g. reports on RLF, RSRP/Q, etc.) collected from UEs and expected or estimated UE mobility trajectory, the NWDAF may generate analytic information and provide the information to the UE, to the RAN, to the AMF, and/or to other NFs (e.g. SMF) to optimize cell (re)selection and handover.
Hence, solutions to this key issue should study at least the following:

-
Potential interaction/new services to be triggered between UE, AMF, NWDAF and other NFs (e.g. PCF) to leverage UE-driven analytics for optimizing cell (re)selection according to UE mobility trajectory.

NOTE 1:
If RAN procedure is impacted, this needs to be coordinated with the RAN group.
-
Potential interaction/new services to be triggered between UE, AMF, NWDAF and other NFs (e.g. SMF) to leverage UE-driven analytics for optimizing handover decision/procedure according to UE mobility trajectory.

NOTE 2:
If RAN procedure is impacted, this needs to be coordinated with the RAN group.
-
Potential interaction/new services to be performed between UE, AMF, NWDAF for predicting or estimating UE mobility trajectory when UE mobility trajectory information is not available from AF.
Proposal
The following changes are proposed to be included in TR 23.700-91.
* * * * Start of Change (all new) * * * *
X.Y.Z
Key Issue X: UE-driven Analytics for Network Access and Handover Optimization
X.Y.Z.1
Description
This key issue focuses on UE-driven analytics for assistance in network (re)access delay reduction and handover optimization in scenarios the UE has high mobility and fixed (predictable or estimable) mobility trajectory, for example, scenarios that the UE boards or is mounted on a high speed train.

When a UE has high mobility, the UE may experience slow access to the network. For example, when the UE is in idle mode, the UE performs cell reselection as it moves and camps on a selected cell so as to listen to paging. The cell reselection procedure may be slow as the UE in this procedure needs to search all frequency bands and obtains system information from the RAN. By the time the UE decides to camp on a selected cell, the UE may has moved away from the cell due to high mobility and may have to reselect a cell by repeating the procedure again. Slow cell (re)selection delays the UE's (re)access to the network, i.e. receiving paging message and subsequently transitioning to connected to receive DL data. Cell (re)selection should be optimized according to UE mobility trajectory to avoid such delay.
When a UE has high mobility, the UE may experience frequent call drop or intermittent connection with the network. As the UE moves, the network hands over the UE between RAN nodes based on channel quality measurements. When the UE moving at high speed away from a cell, it can be anticipated that the channel quality between them can quickly decrease to below the threshold value even if it appears to be good at the moment. If the UE is handed over to such a cell, the handover may fail or the UE may experience radio link failure. Handover decision should be optimized, according to the UE mobility trajectory in addition to channel quality measurements, to avoid unsuitable cells.

When handover decision is optimized according to UE mobility trajectory, the handover procedure may also be optimized accordingly, e.g. by preconfiguring handover before handover happens, to reduce handover delay and thus handover failure.
UE mobility trajectory information can be provided by the AF, as part of Expected UE Behaviour as described in TS 23.501. In scenarios (e.g. high-speed train scenarios) where high mobility and fixed mobility trajectory are not a stable (or inherent) property of the UE, the information may not be available from the AF, and in this case, the network should predict or estimate it, e.g.by using UE location reports. Based on data (e.g. reports on RLF, RSRP/Q, etc.) collected from UEs and expected or estimated UE mobility trajectory, the NWDAF may generate analytic information and provide the information to the UE, to the RAN, to the AMF, and/or to other NFs (e.g. SMF) to optimize cell (re)selection and handover.
Solutions to this key issue studies at least the following:

-
Potential interaction/new services to be triggered between UE, AMF, NWDAF and other NFs (e.g. PCF) to leverage UE-driven analytics for optimizing cell (re)selection according to UE mobility trajectory.

NOTE 1:
If RAN procedure is impacted, this needs to be coordinated with the RAN group.
-
Potential interaction/new services to be triggered between UE, AMF, NWDAF and other NFs (e.g. SMF) to leverage UE-driven analytics for optimizing handover decision/procedure according to UE mobility trajectory.

NOTE 2:
If RAN procedure is impacted, this needs to be coordinated with the RAN group.
-
Potential interaction/new services to be performed among UE, AMF, NWDAF for predicting or estimating UE mobility trajectory when UE mobility trajectory information is not available from AF.
* * * * End of Change * * * *
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