


3GPP TSG-RAN WG2 Meeting #115 Electronic	R2-2200675
Elbonia, 1 – 11 November 2021	


Agenda item:	9.1.2
Source:	Nokia, Nokia Shanghai Bell
Title:	On remaining issues of connected mode measurements for RLF
WID                       NB_IOTenh4_LTE_eMTC6
Document for:     Discussion and Decision
1	Introduction
Rel-17 WID for further enhancements for NB-IoT/eMTC is approved in [1]. One of the objectives is to enable connected mode measurements for re-establishment time reduction. RAN2 has already agreed that the time between RLF detection and starting of random-access procedure is the scope of optimisation. In this discussion paper we further analyse the open issues associated with relaxed monitoring to start the measurements in connected mode and indication of reporting the start of measurements to network.
2	Discussion
2.1 Relaxed monitoring of neighbour cells for connected mode measurements
In idle mode the relaxed monitoring is meant to skip the inter and intra frequency measurements the UE is supposed to do based on serving cell criteria. Here the variation of serving cell measurements is compared against specific threshold and if the variation is within limit for certain duration the UE may delay the measurements. In new cell this relaxed monitoring is applicable only after new performing the neighbour cell measurements for certain duration TSearchDeltaP only. Any change in UE behaviour or modification of parameters controlling the relaxed monitoring will impact UE triggering cell reselection at right point in time.
RAN2 has agreed to introduce similar principles for connected mode measurements triggered to minimise the re-establishment time. If the connected mode measurements are started later than expected it may have impact in the re-establishment time reduction. For the initial decision to start the connected mode measurements, the UE should make serving cell measurements and trigger the neighbour cell measurements based on the same. When these measurements started the UE can apply the relaxed monitoring principles to optimise the measurements. Hence the continuation of relaxed monitoring state of RRC-IDLE mode to connected state is not needed.
Observation 1: In connected mode, relaxed monitoring for inter and intra frequency measurements can be started after UE meeting the triggering condition without any influence from idle mode measurements.
When the UE enters into connected mode and if the triggering condition for inter and intra-frequency measurements are met based on serving cell measurements, if the UE decides to skip intra and inter frequency measurements based on idle mode serving cell measurement difference, the measurements will not be triggered in connected mode. In case if RLF is triggered before the timer for relaxed monitoring expires the UE would not have any measurements at the time of re-establishment and thus will impact the re-establishment time.
Observation 2: Starting at least one set of measurements on meeting the triggering condition in connected mode is preferred for re-establishment procedure.
In case of idle mode, the relaxed monitoring impacts the actual cell reselection execution and the measurements are available at the time of cell reselection in this case. For connected mode measurements triggering of re-establishment is not based on neighbour cell measurements instead it is based on RLM at serving cell. Here if the measurement availability at the time of RLF. So delaying the neighbour cell measurements in connected mode based on continuation of idle mode status is not preferred.
Observation 3: Continuation of relaxed monitoring status of IDLE mode in CONNECTED mode will impact availability of measurements at the time of RLF.
Based on the above observations, it is preferred to define the relaxed monitoring procedure for connected mode procedure as independent activity as similar to the case UE entering into new cell is preferred.
Proposal 1: Connected mode measurements and its associated relaxed monitoring is started independently from the time of triggering condition.
2.2 Indication of start of connected mode measurements to network
In RAN2-116e meeting, indication from UE about meeting the triggering condition for connected mode measurement was kept as open issue for further discussion.
The availability of connected mode measurements just in time prior to RLF only will be beneficial for re-establishment time reduction. If these measurements are started to too early and RLF was not declared the UE may need to re-do the measurements to make the latest results available for RLF. If it is started too late just prior to RLF, the results will not be available at the time of RLF.  So optimum triggering condition for connected mode measurements is beneficial for better performance for re-establishment time reduction.  For this purpose, UE indication of starting of connected mode measurements can be used by the network along with timing of re-establishment can be used to optimise the suitable triggering point. Moreover, the network may also adjust its scheduling to create more natural gaps for connected mode measurements to get completed intime prior to RLF. 
Observation 4: Indication of start of connected mode measurements from UE is beneficial for network in optimising the connected mode measurements and also fine tuning the triggering condition for measurements.
Proposal 2: When the triggering condition for connected mode measurements is met, UE informs the event to network.  This behaviour can be controlled by network signalling.

3	Conclusion
Following are the proposals and observations made based on the analysis of impact of system information acquisition time on the overall re-establishment time after RLF.
On relaxed monitoring for connected mode measurements 
Observation 1: In connected mode, relaxed monitoring for inter and intra frequency measurements can be started after UE meeting the triggering condition without any influence from idle mode measurements.
Observation 2: Starting at least one set of measurements on meeting the triggering condition in connected mode is preferred for re-establishment procedure.
Observation 3: Continuation of relaxed monitoring status of IDLE mode in CONNECTED mode will impact availability of measurements at the time of RLF.
Proposal 1: Connected mode measurements and its associated relaxed monitoring are started independently from the time of triggering condition.
On indication of start of measurements to network 
Observation 4: Indication of start of connected mode measurements from UE is beneficial for network in optimising the connected mode measurements and also fine tuning the triggering condition for measurements.
Proposal 2: When the triggering condition for connected mode measurements is met, UE informs the event to network.  This behaviour can be controlled by network signalling.
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