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1	Introduction
In Rel-17, one of the objectives in the WID is [WID’s T-doc]:
· [bookmark: _Hlk54086256]Specify signaling for neighbor cell measurements and corresponding measurement triggering before RLF, to reduce the time taken to RRC reestablishment to another cell, without defining specific gaps. [NB-IoT] [RAN2, RAN4].

RAN2#111-e agreements:
Study current RLF procedure to understand the time taken to select the cell for access. Start and end points FFS.
Support neighbour cell measurements in RRC_CONNECTED, at least for intra-frequency.
· FFS inter-frequency
· FFS whether measurements are done on the anchor carrier
· FFS how neighbour cell measurement is triggered 
· FFS how to perform neighbour cell measurements 
Working assumption: Neighbour cell measurement results are not reported to the network in RRC_CONNECTED.
· FFS whether and when other information can be sent

RAN2#112-e agreements:
Enhancements to the random-access procedure are not considered.
The solution includes reduction of the time between declaration of RLF and the start of the random-access procedure (points C and D)
FFS whether the solution includes reduction of the time between out-of-sync detection and declaration of RLF (points B and C) 
RAN2#113-e agreements:

	Agreements:

· Neighbour cells measurement (detection and measurements) are performed only on the anchor carrier.
· The solution is optional



In this paper, based on the LS replied by RAN4, we discuss on RAN 2 related aspects, and provide our proposals.
[bookmark: _Ref178064866]2	Discussion
2.1	General 


Figure 1: Illustrations of the reference points until RLF is declared
The WI objective is to specify signaling for neighbor cell measurements and the corresponding measurement triggering before RLF. Based on the figure above provided in the related email discussion after RAN2#111e; the intention of this Rel-17 objective can be expressed as to reduce the time between reference points C and D through specifying signalling for neighbor cell measurements and the corresponding measurement triggering between reference points A and C, i.e., until RLF is declared.
1. Any enhancement in relation to the Rel-17 WI objective to reduce the time taken to RRC reestablishment to another cell only concerns up to reference point C displayed in the diagram included in the email discussion after RAN2#111e.
2.2	Triggering conditions to start and stop measurement 
In the LS [2], RAN4 has the following reply:
	· From RAN4 point of view:
· UE starts performing the neighbour cell measurements when the serving cell quality deteriorates 
· There should be mechanism to stop the neighbour cell measurement.
· It is up to RAN2 to decide the triggering condition for starting and stopping the neighbor cell measurements



To make best usage of UE’s power consumption during RRC_CONNECT mode, triggering conditions to start and stop measurement should be defined. When the starting conditions are fulfilled, UE shall perform the measurement; on the other hand, when the stopping conditions are met, UE is not required to perform the measurement for power saving. When the UE will stop measurement is left up to UE implementation, just not before the stopping conditions are fulfilled.  
[bookmark: _Toc71581171]NW should configure triggering conditions to start and stop UE measurement during RRC_CONNECTED mode.
Regarding the starting conditions, it is proposed to jointly consider multiple conditions, including serving cell channel quality and consecutive “out-of-sync” indications. For serving cell quality on its own may not be enough as an indication of triggering RLF, thus it is suggested to also consider the consecutive “out-of-sync” indications:
· For example. one possibility is to consider when the Serving cell quality (e.g. NRSRP) is below a threshold and the serving cell quality has decreased more than a threshold over a given period, AND/OR
· When an N number of “out-of-sync” indications are detected, where N is less than or equal to N310. 

The parameters including thresholds, N, need to be configured. Some predefined values or legacy parameters can be used as default value if they are not explicitly signalled by NW.
Regarding the stopping conditions, it is suggested to jointly consider following conditions:
· For example. one possibility is to consider when the Serving cell quality (e.g. NRSRP) is above a threshold and the serving cell quality has decreased less than a threshold over a given period, AND/OR
· When an M number of consecutive “in-sync” indications are detected.

For the serving cell quality condition, some hysteresis can be used. Similarly, the parameters need to be configured. Some predefined values or legacy parameters can be used as default value if they are not explicitly signalled by NW. Note that when N310 is higher than 1, and N from starting condition is less than N310, the M number of consecutive “in-sync” indications can happen before the start of T310.
[bookmark: _Toc71581172]consider any of the  conditions, including serving cell quality and consecutive “out-of-sync” or “in-sync” indications.
2.3	Fast/Early RLF 
Fast RLF was introduced for HetNet, when UE moves from pico cell to macro cell, it was considered unnecessary for the UE to wait for timer T310 to expire before triggering the RRC re-establishment procedure towards the target eNB, given that the target eNB is likely to be prepared for the UE much earlier.
It is not clear as how fast RLF is to be envisioned for NB-IoT. It is not clear which measurement can be used to trigger fast RLF. If a new timer like T312 is to be introduced, we need to check the setting of T312 as to balance the time reduction to RRC reestablishment and the impact on the reduction of RLF recovery. Considering that measurement reporting is not supported, it would not be possible for the network to collect enough information to trigger starting timers such as T312 properly.
[bookmark: _Toc68210336]Fast RLF was introduced for HetNet scenario. It is not clear how fast/early RLF can be useful for NB-IoT.
[bookmark: _Toc71581173]Suggest not to support fast/early RLF for NB-IoT.
Conclusion
In the previous sections we made the following observations: 
Observation 1	Fast RLF was introduced for HetNet scenario. It is not clear how fast/early RLF can be useful for NB-IoT.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Any enhancement in relation to the Rel-17 WI objective to reduce the time taken to RRC reestablishment to another cell only concerns up to reference point C displayed in the diagram included in the email discussion after RAN2#111e.
Proposal 2	NW should configure triggering conditions to start and stop UE measurement during RRC_CONNECTED mode.
Proposal 3	consider any of the  conditions, including serving cell quality and consecutive “out-of-sync” or “in-sync” indications.
Proposal 4	Suggest not to support fast/early RLF for NB-IoT.
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