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1	Introduction
RAN#80 plenary approved a Work Item (WI) titled “NR mobility enhancements” to enhance the basic mobility functions available in NR Release 15[1]. It has been agreed to define conditional handover mechanism to improve mobility robustness. The following was agreed during RAN2 #107 meeting
	Agreements
1	Support T312 mechanism (similar to LTE). At least applicable for PCell
FFS Whether this is applicable for PSCell.



In this paper, we address the remaining issues related to implementation of timer T312 on PCell. Further we take an objective look at the benefit of applying T312 on PSCell.  
2	Discussion
In order to support better user experience and reduced service interruption, T312 based fast radio link failure mechanism was introduced in LTE. During RAN #107 meeting, it has also been agreed that NR will support T312 based mechanism as a fast handover recovery mechanism. However, the details related to implementation of T312 in NR is still not discussed.

2.1 	Configuration of T312
In LTE, the use of T312 is configured and signalled in a 2 step process. A measurement object is configured with the value of T312, and the reporting configuration is configured with use T312. The measurement id that links the measurement object with the report configuration eventually decides whether T312 is applicable for a certain measurement report, and what value has to be configured for it. Although the IE useT312 can be configured to any type of events, it is presumed that the main events are A3, A5 and B2 as these are the events that monitor the signal condition of the source cell. In LTE, for inter-frequency handover or inter-RAT handover, the measurement object linked with the reportConfig is the target frequency and therefore, T312 value is applied based on the target frequency. 
T312 is intended for fast RLF or HOF declaration and fast recovery from it. These failures occur primarily due to signal condition of the source cell or serving cell and not the target cells. For instance, when the source cell channel conditions are weak, it eventually leads to starting of T310 timer based on out of sync indications from lower layers. When T310 is running and a measurement report is triggered for an event configured to use T312, then T312 is started on the UE. On T312 expiry, radio link failure is declared. All the preconditions to start of T312 is related to the source cell. Therefore, it becomes more sensible that T312 is also started based on the source cell (or source frequency/ measurement object) and not based on the target frequency. There seems to be no clear rationale is linking the timer T312 value to the target frequency. 
Observation 1: The value of T312 does not have any relation to the target cell frequency in handover. 
Proposal 1: In NR, T312 is configured for the source frequency and not for the target frequency. 
It is observed that T312 based on source frequency or based on PCell is possible using the existing LTE signalling mechanism. However, an additional restriction needs to be placed that T312 configured for all the applicable measurement objects configured to the UE shall be configured with the same value. However, it may not result in a clean approach where a network is allowed to configure value of T312 for multiple measurement objects but is restricted to configure all of them with the same value. An alternative approach would be to signal a source frequency specific or PCell specific value of T312. In such cases, the signalling of T312 value in NR will change from that of LTE. The applicability of T312 (useT312) can be configured as part of reportConfig, similar to LTE. 
Proposal 2: RAN2 to discuss which of the below signalling options is preferred to configure T312 based on source cell frequency (PCell) in NR
	ALT 1: Reuse the LTE baseline - T312 is configured as part of measurement object. All applicable measurement object is configured with the same value.
	ALT 2: PCell specific value of T312 is configured 
Proposal 3: Use of T312 (useT312) is event specific and configured as part of reporting configuration 

2.2 	Trigger conditions to start T312
Another aspect that needs to be discussed is the trigger condition to start timer T312. In LTE, T312 is started when timer T310 is running, and measurement report is triggered for an event configured to use T312. This approach address the case where a neighbour cells satisfies measurement reporting criteria when t310 is already running. A scenario that is not addressed by this approach, is when the measurement report is triggered prior to start of T310, and handover command is not received when T310 is started. Once T310 is running, the probability of successfully receiving the handover command is less and may eventually lead to RLF. [2] and [3] discusses an option where T312 is started along with T310, if a an associated measurement report is sent to the network when T310 is not running, and the condition for the measurement report still holds at the start of T310.  
Proposal 4: RAN to discuss which of the below triggering conditions to start T312 is preferred
	ALT 1: Reuse the LTE baseline – Start timer T312 when T310 is running, and a measurement report is triggered for an event that is configured to use T312. 
	ALT 2: Start timer T312 when T310 starts running, if measurement report has already been triggered for an event that is configured to use T312, and the condition for triggering the measurement report still holds at the start of T310.
2.3 	T312 on PSCell
LTE does not support applying T312 to the SCG change case. However, SCG in NR including EN-DC as well as MR-DC options are considered by operators for commercial deployments compared to LTE-DC which is not yet deployed. So the interruption on SCG link also could have more impact to the user experience as compared to that of LTE DC. If a UE is configured with MR-DC where SCG configurations are embedded in the reconfiguration message of MCG i.e., SRB3 is not configured, all the SCG uplink RRC message from the UE is sent to the SN by carrying it over MN message. As a result, measurement reports that are triggered for SCG measurement configurations are sent to the network via MCG. Therefore, the MCG is aware of the PSCell signal conditions and initiate SCG change procedure as required. 

However, if a UE is configured with MR-DC where SCG configurations are provided to the UE over SRB3, any SCG uplink RRC message from the UE is sent to the SN directly over SRB3. As a result, measurement reports that are triggered for SCG measurement configurations are sent directly to SN over SRB3. When the signal conditions of PSCell is weak, there is high probability that any triggered measurement reports may not be received successfully by SN, especially if UE is in OUT_OF_SYNC state i.e., T310 is running for PSCell at UE side. If the measurement report is not received by the SN due to weak channel, the UE will eventually declare PSCell RLF due to T310 expiry and initiate transmission of SCG failure information to the network thereby informing the network of the RLF on PSCell. Under such cases, when SRB3 is configured and MN is not aware of the UE signal condition to the SN, it is beneficial to have early declaration of RLF to facilitate early transmission of SCG failure information to the network based on T312 timer. This extension can facilitate less interruption on the bearers configured over SCG as the MCG can perform actions on reception of SCG failure information earlier using T312. Therefore, further extension of using T312 to SCG case also could be discussed. A sequence diagram showing the UE operation is illustrated in the below figure.
[image: ]
Proposal 5. Introduce T312 based mechanism on PSCell for fast declaration of SCG failure.
3	Conclusion
The contribution discusses the remaining aspects related to use of T312 in NR. Several aspects are discussed and the following observations and proposals are made. 
Observation 1: The value of T312 does not have any relation to the target cell frequency in handover. 
Proposal 1: In NR, T312 is configured for the source frequency and not for the target frequency. 
Proposal 2: RAN2 to discuss which of the below signalling options is preferred to configure T312 based on source cell frequency (PCell) in NR
	ALT 1: Reuse the LTE baseline - T312 is configured as part of measurement object. All applicable measurement object is configured with the same value.
	ALT 2: PCell specific value of T312 is configured 
Proposal 3: Use of T312 (useT312) is event specific and configured as part of reporting configuration 

Proposal 4: RAN to discuss which of the below triggering conditions to start T312 is preferred
	ALT 1: Reuse the LTE baseline – Start timer T312 when T310 is running, and a measurement report is triggered for an event that is configured to use T312. 
	ALT 2: Start timer T312 when T310 starts running, if measurement report has already been triggered for an event that is configured to use T312, and the condition for triggering the measurement report still holds at the start of T310.
Proposal 5. Introduce T312 based mechanism on PSCell for fast declaration of SCG failure.
References
[1] [bookmark: _Ref528151056][bookmark: _Ref75086397]RP-181433, New WID: NR mobility enhancements, 3GPP TSG RAN Meeting #80, La Jolla, USA, May 21-May 25 2018.  
[2] R2-1909294	Considerations for failure recovery in NR	Nokia, Nokia Shanghai Bell	discussion	Rel-16	NR_Mob_enh-Core
[3] R2-1909341	Fast RLF triggering based on timer T312	Ericsson	discussion	NR_Mob_enh-Core
image1.png
UE MeNB

SeNB

Measurement Configuration from SN

Data from $N bearers

RRC Reconfiguration from SN

Measurement Report o SN (On $RB3)

R
Tt

]

=3

T8 ot sere

1

Iniiste SCG falureprocedures
sCGfailureinformation
[[5CG FAILURE REC E[ws ¥ ACTIONS |

Aranores
ey





