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1. Introduction

In RAN2#115 and RAN2#116 e-meetings, many agreements for connected mode measurement and RLF enhancements are achieved. The main part is the criteria for starting the connected mode measurements as below [1]:
	RAN2#115-e agreements:
· The configuration of the criteria for starting the measurements include a serving cell NRSRP threshold. 

· Legacy relaxed monitoring criteria is reused to address the variance part of the criteria to start the measurements.

· The conditions where the UE is required to perform measurements are specified. No requirement on when to stop measurements is needed.

· The configuration of the criteria for starting the measurements is provided via broadcast signalling.

· Support for connected mode measurement is optional with capability signalling.

RAN2#116-e agreements:
· NW signals two separate thresholds for intra- and inter-frequency measurements.

· The values of s-SearchDeltaP and TSearchDeltaP may be different in RRC_CONNECTED and RRC_IDLE, they are signalled in a separate set of parameters. 

· For RRC_CONNECTED state, TSearchDeltaP is configured via SIB.

· For RRC_CONNECTED state, the RRC_IDLE state SSearchDeltaP is not used if the RRC_CONNECTED state SSearchDeltaP is not provided.

· Relaxed neighbour cell monitoring is enabled in RRC_CONNECTED state if TSearchDeltaP and SSearchDeltaP for RRC_CONNECTED state are provided.




Moreover, in the post meeting email discussion “[Post116-e][310][NBIOT/eMTC R17] RLF measurements”, it mainly discuss how to specify the UE behaviour related to relaxed neighbour cell monitoring when UE’s state changes between idle mode and connected mode [2].
In this contribution, we will discuss a few remaining issues and give our proposals.
2. Discussion 
#Issue 1

According to the agreements from RAN2#115 and RAN2#116 e-meetings and also the post meeting email discussion, the general procedure for UE to perform connected mode measurements is introduced in the TS 36.331 running CR[3] as below:

	5.5
Measurements
5.5.0
General

For NB-IoT in RRC_CONNECTED state measurements see clause 5.5.x.
5.5.x
Measurements in NB-IoT

The UE shall perform neighbour cell measurement on the anchor carrier in RRC_CONNECTED state when connMeasConfig is present in SystemInformationBlockType3-NB and the following rules apply:

-
If the serving cell Srxlev <= SIntraSearchP-Conn, the UE performs intra-frequency measurements as defined in [16].

-
If the serving cell Srxlev <= SnonIntraSearchP-Conn, the UE performs inter-frequency measurements as defined in [16].

-
if relaxedMonitoringConfig is present in SystemInformationBlockType3-NB and relaxed monitoring criterion defined below is fulfilled for a period of TSearchDeltaP-Conn, the UE may choose not to perform intra-frequency or inter-frequency measurements 

The relaxed monitoring criterion is fulfilled when:

-
(SrxlevRef-C – Srxlev) < SSearchDeltaP-Conn
Where:

Editor’s Note: Criteria for initialising the SrxlevRef-C upon transision from RRC_IDLE to RRC_CONNECTED needs to defined.


There is still an Editor’s Note on how to initialise the SrxlevRef-C, e.g., the reference Srxlev value of the serving cell for determining relaxed monitoring in RRC_CONNECTED mode, upon transision from RRC_IDLE to RRC_CONNECTED. 
In the post meeting email discussion, this issue has been discussed but no clear consensus has been achieved. Due to the following reasons, we think more companies can agree the necessity of introducing a SrxlevRef-C:
· With similar reason of introducing reference Srxlev value of the serving cell (dB) in idle mode (e.g., Srxlevref-I), for determining the change of serving cell quality in connected mode, an initial or reference value of serving cell quality should be set and it would be used for comparing with following serving cell quality measurements.

· One assumption in some companies may be that UE can keep using Srxlevref-I as SrxlevRef-C. However, if there is significant difference (>sSearchDeltaP) in the RxLev between the measurement on the RRC_CONNECTED state carrier (e.g., on the dedicated non-anchor carrier) and the measurement on RRC_IDLE state carrier (e.g., on anchor carrier), UE would trigger neighbour cell measurement. As such significant difference may be mainly caused by power offset configuration for the dedicated carrier, not due to UE mobility, it's unsuitable for UE to trigger neighbour cell measurement just due to this difference. Therefore, we can agree we should try to avoid such issue by setting SrxlevRef-C reasonably.
During the discussion, a bit more companies can agree with the following suggestion from rapporteur because they think it’s simple:

· The RRC_CONNECTED state reference level (let’s call this Srxlevref-C) is derived by taking the RRC_IDLE state reference level (let’s call this Srxlevref-I) and adjusted by nrs-PowerOffsetNonAnchor for the connected mode carrier i.e., Srxlevref-C = Srxlevref-I + nrs-PowerOffsetNonAnchor 
However, we disagree such suggestion with the following reasons:

· As the parameters for relaxed monitoring in idle more and the parameters for relaxed monitoring in connected mode are configured separately, it’s possible that relaxed monitoring for idle is not configured while relaxed monitoring for connected mode is configured. In this case, SrxlevRef-C cannot be set due to lake of Srxlevref-I.
· Even Srxlevref-I exist, generally it would be reset after cell reselection. But it’s not clear when the UE setup the connction, how much time has elapsed since the resetting of Srxlevref-I. Then in the worst case, Srxlevref-I may be very “old” and cannot be used as reference for deducing SrxlevRef-C.
· In our assumption, UE can re-initialise the evaluation of the relaxed monitoring criterion with the new parameters when entering RRC_CONNECTED. That means UE would ignore Srxlevref-I, and set the value of Srxlevref-C to the first NRSRP measurement done on the USS in RRC_CONNECTED state. We also think it’s suitable to assume such first NRSRP measurement done on the USS is the measurement of the anchor carrier. Then if UE is configured with a non-anchor carrier as dedicated carrier, UE needs to translate the measurement on this non-anchor dedicated carrier with nrs-PowerOffsetNonAnchor to deduce the measurement on anchor carrier. With this way, it’s clear that SrxlevRef-C is a reference on anchor carrier and can be used for the subsequent serving cell quality change determination. However, we are not clear the meaning of result of Srxlevref-I + nrs-PowerOffsetNonAnchor? As Srxlevref-I is also a reference on anchor carrier, what does Srxlevref-I plus PowerOffsetNonAnchor mean? Is it for anchor carrier or non-anchor carrier?
Based on the above analysis, we think it’s clearer to set Srxlevref-C as following:
Srxlevref-C = Srxlev on dedicated carrier + nrs-PowerOffsetNonAnchor for this dedicated carrier. 
The example text proposal for TS 36.331 is as following:
	5.3.10.6
Physical channel reconfiguration

Except for NB-IoT, the UE shall:

   ……………………………………………….

For NB-IoT, the UE shall:

1>
if the carrierConfigDedicated is not included in the received physicalConfigDedicated:

2>
if the UE is configured with a carrier configuration previously received in carrierConfigDedicated:
3>
use the carrier configuration received in carrierConfigDedicated;
2>
else:

3>
use the carrier configuration received in system information for the uplink and downlink carrier used during the random access procedure;

1>
else:

2>
use the carrier configuration received in carrierConfigDedicated;
2>
start to use the new carrier immediately after the last transport block carrying the RRC message has been acknowledged by the MAC layer, and any subsequent RRC response message sent for the current RRC procedure is therefore sent on the new carrier;

1>
reconfigure the physical channel configuration in accordance with the received physicalConfigDedicated.
1>
SrxlevRef-C = reference Srxlev value of the serving cell (dB) in connected mode, is set to the latest result of the serving cell RSRP measurement plus nrs-PowerOffsetNonAnchor, if configured.
NOTE 1:
Here the latest results of the serving cell measurements is the measured cell RX level value (RSRP), which are performed in accordance with the performance requirements as specified in TS 36.133 [16].


Proposal 1: It’s suggest to set Srxlevref-C as following:

Srxlevref-C = Srxlev on dedicated carrier + nrs-PowerOffsetNonAnchor for this dedicated carrier.

#Issue 2
As RAN2 has agreed that the configuration of the criteria for starting connected mode measurements is provided via broadcast signaling, all of the UEs capable of connected mode measurements would be enabled this function if s-SearchDeltaP and TSearchDeltaP for RRC_CONNECTED are provided in SIB. And common values would be applied by all these UEs. 
However, we assume not all of the UEs capable of connected mode measurements need to check the criteria and perform the neighbor cell measurement. For example, for UE in cell center without neighbor cell covering. Moreover, as RAN2 has the assumption that network needs to provide suitable configuration to facilitate UE to perform connected mode measurement without interrupting the service transmission and most companies think it's no need to introduce indication from the UE that it starts/ stops performing measurements, the network may need some way to disable connected mode measurements for a certain UE or a part of UEs if the network cannot provide the needed scheduling configuration for these UEs. 
Therefore, we think it is beneficial to introduce an indication in dedicated signaling to enable/disable connected mode measurement. Such indication can also be used for IoT test purpose.
Proposal 2: The network can enable/disable the neighbor cell measurement for UE in RRC_CONNECTED by dedicated signaling.

3. Conclusion

Based on the discussion we make the following observations and proposals:

Proposal 1: It’s suggest to set Srxlevref-C as following:

Srxlevref-C = Srxlev on dedicated carrier + nrs-PowerOffsetNonAnchor for this dedicated carrier.

Proposal 2: The network can enable/disable the neighbor cell measurement for UE in RRC_CONNECTED by dedicated signaling.
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