Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 #113e	R2-2101396
Electronic meeting, Jan 25th – 5th Feb 2021

Agenda Item:	9.1.2
Source:	Ericsson
Title:	Reducing time taken for reestablishment procedures in NB-IoT
Document for:	Discussion, Decision

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) 


In this paper we discuss on how the UE should perform measurements in RRC Connected mode and the potential questions to be raised to RAN4 on fast RLF.
[bookmark: _Ref178064866]2	Discussion
2.1	Measurement



Figure 1: Illustrations of the reference points until RLF is declared

The WI objective is to specify signaling for neighbor cell measurements and 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 corresponding measurement triggering between reference points A and C, i.e., until RLF is declared.
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.

It should be possible for the UE to perform neighbor cell measurements between reference points A and C autonomously to ensure that the time between reference points C to D is reduced. 
[bookmark: _Toc61563311]UE may perform neighbor cell measurements between reference points A and C autonomously 

Since the UE is still in RRC Connected mode during point A and C; we may need to check with RAN4 on how the UE can perform the measurements. One thing that is clear is that as the UE is not required to perform the measurement during normal mode of operation (i.e when there are no conditions like out of synch, radio link failure and there is UL/DL data activity ongoing in connected mode) as there is no requirement to report to the NW; thus the measurement should only be performed after N310; i.e during T310.
[bookmark: _Toc61563315]From RAN2 perspective UE should perform the measurement only during T310.

How UE performs the measurement should be decided by RAN4 such as DRX or non-DRX, etc.
Below we list potential questions:
· Is it possible for the UE perform the neighbor cell intra and/or inter frequency measurement during T310?
· Is it possible for the UE to perform the neighbor cell intra-frequency measurements for cell search during ON duration time (when the UE is in active time) while data transmission and out-of-sync related measurements in the serving cell are ongoing?
· Is it possible for the UE to perform the neighbor cell intra and/or inter-frequency measurements for cell search during DRX sleep cycles? Is this feasible even for the shortest possible DRX sleep cycle, i.e., 256ms – ON duration.
· If DRX is not configured, can one assume that measurements can be performed during invalid subframes, subframes between search spaces, etc. would this duration be enough to do intra and/or inter-frequency measurements?

[bookmark: _Toc61563316]Send an LS to RAN4 with above questions.
2.2	Fast RLF
For HetNet; while 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 [R2-132683].
It is not clear as how fast RLF is to be envisioned for NB-IoT. Is it so that the UE will declare RLF early when N310 is detected or whether during T310 when the measurement is completed the UE will declare RLF. In later case, only if T310 is very large then it is beneficial. In such case, we need to check the typical setting of T310 in the field.
[bookmark: _Toc61563312]Fast RLF was introduced for HetNet scenario; it is not clear how fast RLF can be useful for NB-IoT
[bookmark: _Toc61563317]RAN2 to discuss the usefulness of fast RLF for NB-IOT


Conclusion
In the previous sections we made the following observations: 
Observation 1	UE may perform neighbor cell measurements between reference points A and C autonomously
Observation 2	Fast RLF was introduced for HetNet scenario; it is not clear how fast 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.
Proposal 2	From RAN2 perspective UE should perform the measurement only during T310.
Proposal 3	Send an LS to RAN4 with above questions.
Proposal 4	RAN2 to discuss the usefulness of fast RLF for NB-IOT
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