3GPP TSG-RAN WG2 Meeting #105                                                             R2-1900788
Athens, Greece, Feb 25th – March 1st, 2019                             Revision of R2-1817829


Agenda item:
12.3.3 
Source:
Qualcomm Incorporated

Title:
LTE Mobility Robustness Enhancements 
WID/SID:
Even further Mobility enhancement in E-UTRAN – Release 16
Document for:
Discussion and Decision

1. Introduction 
The objective of WI RP-181475 (Even further Mobility enhancement in E-UTRAN) is given below.

The main objectives of this work item are to do the following enhancements:
· Specify further enhancements to achieve following targets, [RAN2/3]

· reduce user data interruption during handover, which targets as close as possible to 0ms, i.e. relaxed requirements could be considered. 

· improve the robustness during handover,

· Specify necessary core requirements for the identified solutions [RAN4]

During RAN2#104, following was agreed.
Agreements

1
RAN2 will consider a conditional handover: This is defined as UE having network configuration for initiating access to a target cell based on configured condition(s). 

2
Usage of conditional handover is decided by network. UE evaluates when the condition is valid.

In this document, we will discuss how to improve conditional HO robustness coupled with enhanced MBB HO for reduced interruption time “close to 0ms”. 
2. Discussion 

2.1 How to improve further improve HO reliability/robustness: 

As part of offline discussion [104#61][LTE/feMOB][3], there was discussion about both split bearer and non-split bearer architecture based HO enhancement solutions. There was clear majority to support non-split bearer architecture based MBB HO enhancements.
During previous RAN2#104 meeting, conditional HO mechanism was discussed  as mechanism to improve robustness for HO mechanism. 
· Conditional HO offers the possibility to associate the HO command (RRC Connection Reconfiguration with mobilityControlInfo) with a condition. As soon as the UE determines the HO condition to be fulfilled, it executes the handover in accordance with the handover command. 
· Conditional HO provides reliability but still there exists large HO Interruption latency (same as legacy LTE HO Interruption). 
· It is possible to have combined Conditional HO + Enhanced MBB HO solution to further improve robustness of MBB HO to reduce HO ping-pongs and reduced RLFs and also allows very low HO latency interruption (close to 0ms from enhanced MBB).
High level call flow is given in Figure 3 below.
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Figure 3: Enhanced ‘make-before-break’ HO combined with Conditional HO mechanism
The remaining HO call flow is same as Enhancement proposed for LTE MBB HO in [2].

Proposal 1.   RAN2 should consider the idea of Hybrid Conditional HO + Enhanced MBB HO to have improved HO robustness and very low HO interruption latency (as close as 0ms). 
In order to handle various HO failure cases and additional HO robustness improvement techniques can be further discussed once RAN2 makes key agreements about which HO enhancement method will be chosen to reduce HO interruption (close to 0ms). 
3. Conclusion

In this contribution, we discussed various proposals about how to enhance R16 LTE HO procedures to reduce HO interruption latency close to 0ms and to improve HO robustness. 
Proposal 1.
  RAN2 should consider the idea of Hybrid Conditional HO + Enhanced MBB HO as an option to have improved HO robustness and very low HO interruption latency (as close as 0ms).
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