Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #108
 R2-1915159
Reno, USA, Nov 18th – 22nd, 2019

Agenda Item:
6.9.3.4
Source: 
OPPO
Title:  
Further considerations for T312-based mechanism
Document for:
Discussion and Decision

1 Introduction

In RAN2 #107bis, T312 timer functionality for NR was discussed and following agreements were made.

Agreements

1
Reuse the LTE baseline for T312 functionality. Can discuss specific optimizations based on company contributions.
Working assumption

2
Introduce T312 based mechanism on PSCell for fast declaration of SCG failure. 

=> Proponents should provide CRs for PSCell T312 for next meeting.

In this contribution, we would like to analyse existing T312 mechanism and provide our understanding on potential optimizations.
2 Discussion 
The current T312 mechanism in LTE works as follows:
· A measurement object is configured with the value of T312;

· A reporting configuration is configured with use T312;
· During T310 running, above measurement report being triggered will start T312;

· HO command reception will stop T312;

· T312 expiry will trigger connection re-establishment.  

According to TS 36.331, the exact starting condition for T312 is captured in the following texts.
	3>
if the UE supports T312 and if useT312 is included for this event and if T310 is running:

4>
if T312 is not running:
5>
start timer T312 with the value configured in the corresponding measObject;


In LTE, UE maintains only one timer T312, and it is only started if no T312 is running. That means, even if network can configure multiple T312 values on multiple measurement objects, the UE can only start T312 with value configured for the measurement object that triggers the earliest measurement reporting. See below figure as an example.
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Figure 1
LTE T312 mechanism

T312 is started with value configured for MO-1, upon MR being triggered. Even if MO-2 triggers MR at a later time, this does not impact the ongoing T312 running. The consequence of this would be leaving less sufficient waiting time for UE to receive HO command triggered by MR on MO-2 before declaring fast RLF, since source cell can still prepare HO based on MR on MO-2 and UE still has chance to receive HO command before T310 expires.
Observation 1 LTE T312 mechanism supervises a fast RLF detection based on T312 value configured for the single MO that triggers the earliest MR. 
Observation 2 The to-be-expired T312 may leave less sufficient waiting time for UE to receive HO command triggered by later MR on other MOs and thus the benefits of multiple cell handover preparation based on MR on multiple MOs are not fully explored.
To have better control over waiting time for multiple frequency handover preparation triggered by different MOs, one way could be to consider running separate T312 timers for different MOs. For each MO, only one T312 will be running and for simplicity, we don’t need to consider the condition of restarting T312 as in current LTE. Different from LTE, multiple T312 timers can now be running on multiple MOs, and it would make sense that UE declares RLF only when all T312 timers expire, since any running T312 implies that HO preparation is ongoing and UE is still waiting for HO command. In summary, the enhanced T312 mechanism works as follows:
· UE runs T312 for each MO independently;

· UE starts T312 for the concerned MO only if it is not running, based on MR triggering on that MO;

· UE declares RLF when all T312 timers for different MOs expire;

Proposal 1 RAN2 consider to enhance LTE T312 baseline mechanism as follows:

· UE runs T312 for each MO independently;

· UE starts T312 for the concerned MO only if it is not running, based on MR triggering on that MO;

· UE declares RLF when all T312 timers for different MOs expire.
3 Conclusion
Based on the discussion in section 2 we have following observations and proposals:
Observation 1
LTE T312 mechanism supervises a fast RLF detection based on T312 value configured for the single MO that triggers the earliest MR.
Observation 2
The to-be-expired T312 may leave less sufficient waiting time for UE to receive HO command triggered by later MR on other MOs and thus the benefits of multiple cell handover preparation based on MR on multiple MOs are not fully explored.


Proposal 1
RAN2 consider to enhance LTE T312 baseline mechanism as follows:
•
UE runs T312 for each MO independently;
•
UE starts T312 for the concerned MO only if it is not running, based on MR triggering on that MO;
•
UE declares RLF when all T312 timers for different MOs expire.
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