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Introduction
According to the WID [1], RAN2 plans to introduce connected mode measurements to reduce the time taken to perform RRC re-establishment as below:
· Introduce support for NB-IoT carrier selection based on the coverage level, and associated carrier specific configuration (e.g. maximum repetitions UL/DL, DRX configurations, etc.). [NB-IoT] [RAN2, RAN3]
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]The support of neighbour cell measurements in RRC_CONNECTED for NB-IoT has been discussed in multiple meetings and the agreements are captured in [2]. An email discussion [Post115-e][301][NBIOT/eMTC R17] RLF measurements (Huawei) took place before the meeting with the aim to solve the remaining FFSs. 
One of these FFSs is related to the enabling/ disabling of relaxed monitoring in connected mode and it was not possible to conclude in the email discussion.
	· Legacy relaxed monitoring criteria is reused to address the variance part of the criteria to start the measurements. 
· FFS: Whether it is enabled by the provision of separate SSearchDeltaP and TSearchDeltaP parameters from RRC_IDLE.



In this document we discuss the relaxed monitoring mechanism in RRC_CONNECTED mode.
Discussion
The legacy relaxed monitoring is specified in TS 36.304 section 5.2.4.12 as below:
	[bookmark: _Toc29237915][bookmark: _Toc37235814][bookmark: _Toc46499520][bookmark: _Toc52492252][bookmark: _Toc83646047][bookmark: _Toc29237916][bookmark: _Toc37235815][bookmark: _Toc46499521][bookmark: _Toc52492253][bookmark: _Toc83646048]5.2.4.12.0	Relaxed monitoring measurement rules
When the UE is required to perform intra-frequency or inter-frequency measurement according to the measurement rules in clause 5.2.4.2 or 5.2.4.2a, the UE may choose not to perform intra-frequency or inter-frequency measurements when:
-	The relaxed monitoring criterion in clause 5.2.4.12.1 is fulfilled for a period of TSearchDeltaP, and
-	Less than 24 hours have passed since measurements for cell reselection were last performed, and
-	The UE has performed intra-frequency or inter-frequency measurements for at least TSearchDeltaP after selecting or reselecting a new cell.
5.2.4.12.1	Relaxed monitoring criterion
The relaxed monitoring criterion is fulfilled when:
-	(SrxlevRef – Srxlev) < SSearchDeltaP
Where:
-	Srxlev = current Srxlev value of the serving cell (dB).
-	SrxlevRef = reference Srxlev value of the serving cell (dB), set as follows:
-	After selecting or reselecting a new cell, or
-	If (Srxlev - SrxlevRef) > 0, or
-	If the relaxed monitoring criterion has not been met for TSearchDeltaP:
-	the UE shall set the value of SrxlevRef to the current Srxlev value of the serving cell;
-	TSearchDeltaP = 5 minutes, or the eDRX cycle length if eDRX is configured and the eDRX cycle length is longer than 5 minutes.



TSearchDeltaP 
It is pretty clear that the value of TSearchDeltaP shall be redefined in connected mode, as the legacy value is based on the measurement requirements in RRC_IDLE, which are different from the measurement requirements in RRC_CONNECTED, e.g. it is clear that the eDRX cycle length is not relevant.
Based on TS 36.133, UEs in connected mode shall continuously monitor the serving cells quality and perform measurements every 800 ms, unless the UE is capable of NSSS-based RRM measurements and nsss-NumOccDiffPrecoders value n1 [2] is indicated by higher layers, by which the measurement period is [1600] ms.
As a number of samples is needed before resetting the reference values, we propose that TSearchDeltaP is defined in the unit of seconds.  On whether TSearchDeltaP should be fixed in the specification or signalled, we have a preference for signalling as this allows tuning of the value based on observations.
Proposal 1:  TSearchDeltaP for relaxed monitoring in connected mode is signalled in system information as enumerated values in multiple of seconds, e.g. 5s, 10s, 20s, 40s.

Enabling of relaxed monitoring
During the email discussion, it was suggested that relaxed monitoring in connected mode should be automatically enabled if enabled in RRC_IDLE. We do not see a need to link the two together and considering that TSearchDeltaP will be signalled, we propose that relaxed monitoring in connected mode is enabled by the presence of the connected mode parameters. 
W.r.t to SSearchDeltaP, it was agreed in the email discussion that it could be configured with a different value from RRC_IDLE. Considering that the existing signalling is only 2 bits, we propose that it is explicitly signalled for RRC_CONNECTED.
Proposal 2: Relaxed monitoring in RRC_CONNECTED is enabled by the explicit signalling of the two configuration parameters, TSearchDeltaP and SSearchDeltaP.

Initiation of relaxed monitoring in RRC_CONNECTED
As the parameters in RRC_CONNECTED mode will be different from RRC_IDLE, the UE will need to re-initialise the evaluation of the criterion when entering RRC_CONNECTED with the new values of TSearchDeltaP and SSearchDeltaP.  As the timeline will be different, we think that the Srxlev reference should also be reset.
However, in order to avoid that UEs always start measurement when entering RRC_CONNECTED mode, we propose that the relaxed monitoring status in RRC_IDLE is propagated to RRC_CONNECTED. 
Proposal 3: When entering RRC_CONNECTED, the UE re-initialises the evaluation of the relaxed monitoring criterion with the new parameters. The relaxed monitoring status in RRC_IDLE is used as the initial state.

 
Conclusion
In this paper, we have discussed relaxed monitoring for measurements in RRC_CONNECTED and made the following proposals:
Proposal 1:  TSearchDeltaP for relaxed monitoring in connected mode is signalled in system information as enumerated values in multiple of seconds, e.g. 5s, 10s, 20s, 40s.
Proposal 2: Relaxed monitoring in RRC_CONNECTED is enabled by the explicit signalling of the two configuration parameters, TSearchDeltaP and SSearchDeltaP.
[bookmark: _GoBack]Proposal 3: When entering RRC_CONNECTED, the UE re-initialises the evaluation of the relaxed monitoring criterion with the new parameters. The relaxed monitoring status in RRC_IDLE is used as the initial state.
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