3GPP TSG-RAN WG2 meeting #79






R2-123914
Qingdao, China, 13-17 August 2012
Agenda item:
7.9.2
Source: 
Qualcomm Incorporated
Title: 
Early termination of T310
Document for:

Discussion and decision
1. Introduction
In [1], we have shown that in case of dense HetNet (10 picos / macro), the UE would have to spend a large fraction of time in “Qout” state due to increased number of mobility failure. In particular, the simulation result showed that the UE is going to be in “Qout” state almost 10% of time if no enhancement is done.
While employing eICIC is one very attractive solution to solve the problem, it would be worthwhile to investigate other potential solutions not relying on eICIC.
In this document we propose a RRC connection re-establishment with “early termination” of T301. 
2. Discussion
In [1], we provided the following simulation result.

	It is important to see how the increased number of handover failures in dense HetNet will impact the user experience. Below we looked at the fraction of time the UE observes Oout in the simulation run time. This would not directly show user service disruption time, however we believe, it can be indicative of user experience.

For the baseline without eICIC, it is shown in Figure-7 below that the interruption time significantly increases in dense HetNet. HO interruption time is purely the sum of the interruptions cause by successful handovers and RLF interruption is the sum of the interruptions caused by Qout (T310 running) or re-establishment procedure.
[image: image1.png]12

10

Interruption time (%) - baseline (set3 @ 30km/h)

HO Interruptions RLF Interruptions

m 10 picos/macro

B 1 pico/macro





Figure-7: Interruption time


We consider that the large RLF interruption time is mainly caused by the UE having to stick to the current serving cell up to the duration of T310 (= 1 second in [2]). In the current specification, the UE shall wait for T310 expiry before initiating RRC connection re-establishment procedure.

Instead, the UE could initiate RRC connection re-establishment before T310 expiry if the following conditions are met. This is also illustrated in Figure-1.
· T310 is running
· Event A3 is triggered for a neighbour cell
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Figure-1: Early termination of T310
Simulation results of the above scheme in comparison to the baseline are shown below; Figure-2 with 1 pico / macro and Figure-3 with 10 picos / macro. 
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Figure-2: Interruption time comparison – 1 pico / macro
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Figure-3: Interruption time comparison – 10 pico / macro
Mobility events, successful handovers and connection re-establishments, are counted for 10 pico / macro scenario, in Figure-4.    
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Figure-4: Mobility counts comparison – 10 pico / macro
From the results above, the following observations can be made. The scheme with early termination of T310 decreases the interruption time in exchange for increased number of connection re-establishment. This actually means that by enabling the early termination of T310, the UE can be better served by a given serving cell, instead of being stuck in a bad (Qout) serving cell. 
Proposal:
Introduce RRC connection re-establishment triggered with T310 early termination

The early termination can be configurable via RRC, e.g. with a simple flag. The network configuration could also be done in a way that the early termination is allowed to be triggered by specific measurement event(s).

3. Conclusion
In this document, we proposed a RRC connection re-establishment with T310 early termination. The simulation results have shown that with the proposed scheme, the UE can be better served by a given serving cell, instead of being stuck in a bad (Qout) serving cell.
Proposal:
Introduce RRC connection re-establishment triggered with T310 early termination
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